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EXECUTIVE SUMMARY OF SEDIMENT BIQASSAYS

Two freshwater sediment bioassays, a 28-day Hyalella amphipod survival and growth test and a 10-day Chironomus
dilutus midge survival and growth test were conducted for Hart Crowser as part of the Remedial Investigation at the
Jacobson Terminals property in Seattle, WA. Three test sediments were compared to the control sediment to assess
sediment toxicity and to interpret organism response under the Washington State Sediment Management Standards
(Chapter 173-204 WAC, Last Update: 2/25/13). The test and control sediments tested are listed in Table 1.

TEST AND CONTROL SEDIMENT INFORMATION

The test sediments were provided to Northwestern Aquatic Sciences by Hart Crowser personnel. The negative
contro] sediment was collected by NAS personnel from an area approximately one mile east of the Highway
101 bridge at Beaver Creek, approximately 8 miles south of Newport, Oregon. All sediments were stored at
4°C in the dark until used. Sample identification and collection information is as follows:

Table 1. Sample identification and collection dates.

Hart Crowser Sample NAS Sample Collection Date Receipt
Sample description Identification Identification Date
Beaver Creek Control* Control 5195G 1-19-15 1-19-15
Test sediment JT-85-06 5192G 1-12-15 1-14-15
Test sediment JT-S5-08 5193G 1-12-15 1-14-15
Test sediment JT-88-10 5194G 1-12-15 1-14-15

*Control used for data interpretation.
BIOASSAY INTERPRETATION CRITERIA

Biological test interpretation for freshwater sediments, as presented in the Sediment Management Standards,
(SMS5) uses biological criteria to identify sediments that have no adverse effects on biological resources, and
correspond to no significant health risk to humans. The SMS includes Sediment Cleanup Objectives (SCQO) and
Cleanup Screening Levels (CSL) biological criteria. The Sediment Cleanup Objectives establish a no adverse
effects level, including no acute or chronic adverse effect, to the benthic community. The Cleanup Screening
Levels establish a minor adverse effects level, including acute or chronic effects, to the benthic community.
The SCO biological criteria are exceeded when one of the biological tests results is above the SCO for that
bioassay endpoint. The CSL biological criteria is exceeded when 1) any two bioassay test results are above the
SCQ criteria; or 2) when one of the bioassay test results is above the CSL criteria.

Sediment Cleanup Objectives Criteria
When any one of the biological test results shows a test sediment response that exceeds the bioassay-specific

response guidelines presented below, and that response is statistically different (p < 0.05) from the control, the
test sediment is judged to have exceeded the SCO.

In accordance with the SMS, the bioassay-specific response guidelines for evaluating an exceedance under the
SCO criteria are as follows:

Amphipod 28-day Survival/Growth Bioassay. Mean mortality in the test sediment is greater than 10 percent
over the mean control and statistically different from the control (p < 0.05). For the growth endpoint, a mean
reduction in the biomass that is greater than 25 percent of the control sediment response and statistically
different from the control (p < 0.05).

Midge 10-Day Survival/Growth Bioassay. Mean mortality in the test sediment is 20 percent over the control
mortality and statistically different from control (p < 0.05). For the growth endpoint, a mean reduction in

biomass that is greater than 20 percent compared to the control and statistically different from the control (p <
0.05).
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Cleanup Screening Levels Criteria
When any two biological test results show test sediment responses that are above the SCO listed above, OR
when any one of the biological test results is above the Cleanup Screening Level criteria listed below, that
sediment is judged to have exceeded the CSL.

In accordance with the SMS, the bioassay-specific response guidelines for evaluating an exceedance under the
CSL criteria are as follows:

Amphipod 28-day Survival/Growth Bioassay. Mean mortality in the test sediment is greater than 25 percent
over the mean control and statistically different from the control (p < 0.05). For the growth endpoint, a mean
reduction in the biomass that is greater than 40 percent from the control and statistically different from the
control (p < 0.05).

Midge 10-Day Survival/Growth Bioassay. Mean mortality in the test sediment is 30 percent over the control
mortality and statistically different from the control (p < 0.05). For the growth endpoint, a mean reduction in
biomass that is greater than 30 percent from the control sediment response and statistically different from the
control (p < 0.05).

RESULTS OF AMPHIPOD, HYALELLA AZTECA 28-DAY SURVIVAL TEST (862-1)

All water quality observations were within the protocol specified ranges (Table 1, Section A). The test met
applicable test acceptability criteria. Although the reference toxicant (positive control) LC50 result was slightly
outside the laboratory's control chart action limits (0.50 g/L; control chart mean + 2 S.D. = 0.36 £ 0.12), a
review of test conditions and procedures did not detect any unusual circumstances. (Section A).

The control sediment exhibited a mean mortality of 5.0% (Table 2). Mean mortality of test sediments JT-SS-
06, JT-S5-08 and JT-S5-10 was 22.5%, 20.0% and 13.8%, respectively. None of these sediments exceeded the
criteria for mortality for SCO or CSL. The biomass of test sediments JT-5S-06 and JT-SS-08 were both above
that of the control sediment (Table 3). JT-SS-10 did result in an individual biomass of 0.28 mg that was
statistically significantly lower than that of the control. However, JT-55-10 did not exceed either the SCO or
CSL criteria for growth.

RESULTS OF MIDGE, CHIRONOMUS DILUTUS, 10-DAY SURVIVAL AND GROWTH TEST (862-3)

All water quality observations were within the protocol specified ranges (Table 1, Section B). The test met all
other applicable acceptability criteria including positive control performance (Section B).

‘The mean mortality in the control sediment in the Chironomid test was 6.3% (Table 4). Mean mortality of test
sediments JT-S5-06, IT-SS-08 and JT-SS-10 was 10.0%, 15.0% and 8.8%, respectively. None of these were
more than 20% over the control mortality. Therefore none of the sediments exceeded the SCO or CSL criteria
for mortality. The contro] average individual ash-free dry weight was 1.22 mg (Table 5). All three test
sediments resulted in growth that was statistically significantly lower than control growth, Two of the three
test sediments, JT-S5-08 and JT-SS-10, resulted in exceedances under the SCO guidelines for growth with ash-
free dry weights of 0.93 and 0.91 mg/individual, respectively. No test sediment failed the CSL criteria for
growth.

SUMMARY OF SEDIMENT BIOQASSAY RESULTS

The Sediment Management Standards includes Sediment Cleanup Objectives (SCO) and Cleanup Screening
Levels (CSL) biological criteria to identify sediments that have adverse effects on biological resources, The
SCO establishes a no adverse effects level, including no acute or chronic adverse effect, to the benthic
community. The CSL establishes a minor adverse effects level, including acute or chronic effects, to the
benthic community.
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The SCO biological criteria are exceeded when one of the biological tests results is above the SCO for that
bicassay endpoint. Two test sediments, JT-55-08, and JT-S8-10, resulted in an exceedance under the SCO
guidelines for growth in the Chironomus bioassay.

The CSL biological criteria is exceeded when 1) any two bioassay test results are above the SCO criteria; or 2)
when one of the bioassay test results is above the CSI, criteria. None of the test sediments exceeded the CSL

criteria by resulting in either one test result that was a CSL exceedance or two test results that were SCO
exceedances (Table 6).

STUDY APPROVAL
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Table 2. Mortality results of Hyalella 28-day toxicity test and data interpretation using guidelines from the
Washington State SMS (2013).

Significantly
higher than  Percent higher Exceedance
Percent control (absolute) under one-test
mortality sediment at than control Exceedance criteria for
Sample description (Mean £ SD) o=0.057 sediment under SCO? ' CSL?°

Control (NAS# 5195G) 50+53 - - --- -
IT-S5-06 (NAS# 5192G) 22.5+21.9 No 17.5 No No
IT-S5-08 (NAS# 5193G) 20.0 £20.7 No 15.0 No No
JT-8S-10 (NAS# 5194G) 13.8216.0 No 8.8 No No

' Sediment Cleanup Obijectives (SCO) exceedance if the test sediment mean mortality is significantly higher (1-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >10%.

? Cleanup Sereening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (i-tailed t-
test at P<0.05) than the control sediment mean mortality and the absolute difference is >25%.

Table 3. Growth results of Hyalella 28-day toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Exceedance
Significantly Percent undsar o_ne-test
lower than lower E)‘:ceedancel criteria f;or
Average dry control (absolute) und?;ﬂSGC_O? Cﬂai‘;
o wtlamphlpod sediment at than control MlGr)fMlC‘;c:'O.zs MIGTW[GC;>0.40
Sample description {(Mean = SD) o=0.05? sediment and SD and SD
Control (NAS# 5195G) 0.32+0.03 -— -— --- —
JT-88-06 (NAS# 5192G) 041 +0.08 No -28.0 No No
JT-SS-08 (NAS# 5193G) 0.37+0.08 No -15.6 No No
JT-SS-10 (NAS# 5194G) 0.28 £ 0.04 Yes 12.5 No No

' Sediment Cleanup Objectives (SCQ) exceedance if the test sediment mean growth is significantly lower (I-tailed t-
test at P<0.05) than the control sediment mean growth and the difference is »25%.

? Cleanup Screening Levels (CSL) exceedance (one-test criteria) if the test sediment mean growth is significantly
lower (1-tailed t-test at P<0.05) than the control sediment mean growth and the difference is >40%.
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Table 4. Mortality results of Chironomus toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Significantly
higher than  Percent higher Exceedance
Percent control (absolute) under one-test
mortality sediment at than control Exceedance criteria for

Sample description {(Mean % SD) a=0.05? sediment under SCO? ' CSL?*
Control (NAS# 5195G) 6352 -— - - --e
JT-85-06 (NAS# 5192G) 10.0 £ 14.1 No 3.7 No No
JT-55-08 (NAS# 5193G) 150+ 16.9 No 8.7 No No
JT-S5-10 (NAS# 5194G) 88113 No 2.5 No No

' Sediment Cleanup Objectives (SCOQ) exceedance if the test sediment mean mortality is significantly higher (1-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >20%.

?Cleanup Screening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (1-tailed t-
test at P<0.05) than the control sediment mean mortality and the absolute difference is >30%.

Table 5. Growth results of Chirenonus toxicity test and data interpretation using guidelines from the Washington State
SMS (2013).

Statistically
significantly
lower than Percent Exceedance under
Average ash-free dry control lowerthan  Exceedanceunder  one-test criteria for
wi/midge (mg)” sediment at control SCO" (MIGc- CSL7 (MIGc-
Sample description (Mcan % SD) u=0.057 sediment MIGH/MIG>0.20)  MIGYMIG>0.30)
Control (NAS# 5195G) 1.22 £ (.09 - - - -
JT-85-06 (NAS# 5192G) 0.98 + 0.11 Yes 19.7 No No
JT-S5-08 (NAS# 5193G) 093 £0.15 Yes 23.8 Yes No
JT-85-10 (NAS# 5194G) 091£0.12 Yes 254 Yes No

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean growth is significantly lower (1-tailed t-test
at P<0.05) than the control sediment mean growth and the difference is >20%.

? Cleanup Screening Level (CSL) exceedance (one-test criteria) if the test sediment mean growth is significantly lower
(1-tailed t-test at P<0.05) than the control sediment mean growth and the difference is >30%.
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SECTION A

Amphipod (Hyalella azteca) 28-day sediment bioassay 862-1 data report



NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 862-1

Title: Toxicity of freshwater sediments using a 28-day amphipod, Hyalella azteca, sediment bioassay as part
of the Remedial Investigation at the Jacobson Terminals Property in Seattle, WA,

Protocol No.: NAS-XXX-HA4c, February 11, 2000. Revision 3 (4-26-05). Based on ASTM 2001 (Standard
test methods for measuring the toxicity of sediment-associated contaminants with fresh water invertebrates,
E1706-00), Am. Soc. Test. Mat., Phila., PA, and EPA Method 100.1 (Methods for measuring the toxicity and
bioaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064).
Washington State Sediment Management Standards (SMS) (Chapter 173-204 WAC, Last Update: 2/25/13).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98109,
Sponsor's Study Monitor: Mr. Philip Cordell
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; J.B. Brown, B.S., D.V.M,
Assoc. Aq. Toxicol.; Y. Nakahama, Sr. Tech.; L. Brady, Tech.
Study Schedule:

Test Beginning: 1-23-15, 0905 hrs.

Test Ending: 2-20-15, 1000 hrs.
Disposition of Study Records: All raw data, reports, and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Freshwater test sediments collected as part of the Remedial Investigation at the Jacobson
Terminals Property in Seattle, WA. Details are as follows:

NAS Sample No. 5192G 5193G 5194G
Description JT-88-06 JT-88-08 JT-8§8-10
Collection Date 1/12/15 1/12/15 1/12/15
Receipt Date 1/14/15 1/14/15 1/14/15

Control Sediment: The negative control sediment (NAS#5195G) was collected on 1-19-15 from an area
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. 8 miles south of Newport, OR.,
Treatments: Homogenized at test set up by mixing using stainless steel implements.

Storage: All test and control sediments were stored at 4°C in the dark in sealed containers until used.

TEST WATER
Source: Dechlorinated municipal tap water.
Dates of Preparation: 1-19-15 and 2-6-15

Water Quality:
pH: 7.7, 7.5

conductivity: 108, 119 pmhos/cm

hardness: 26, 26 mg/L as CaCO;

alkalinity: 30, 30 mg/L as CaCOs;.

total chlorine: <0.02, <(.02 mg/L
Pretreatient: Dechlorinated and aerated >24 hr.
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NORTHWESTERN AQUATIC SCIENCES___

TEST ORGANISMS
Species: Hyalella azteca, amphipod.
Ape/Size; 7-8 days old
Source: Chesapeake Cultures, Hayes, VA; received 1-21-15
Acclimation: Holding conditions for the three days prior to testing averaged: Temperature, 19.5 = 1.7 °C;
dissolved oxygen, 10.8 = 3.7 mg/L; pH, 7.2 £ 0.4; conductivity, 358 + 207 umhos/cm; hardness, 111 + 67
mg/L as CaCOs; and alkalinity, 103 = 67 mg/L. as CaCOQ;. Photoperiod, 16:8, L:D. Half of the water was
replaced daily with dechlorinated municipal tap water during holding. Animals were fed YTC daily during
holding.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix 1) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 ml high-form glass beakers

Test Volumes: 100 ml sediment fayer; 175 ml test water.

Replicates/Treatment: 8

Organisms/Treatment: 80

Water Volume Changes: 2 water volumes per day

Aeration: None.

Feeding: Animals are fed 1.0 ml of YTC suspension per beaker daily.

Acceptance Criteria: Results are valid if mean control mortality does not exceed 20%, and the mean individual
dry weight at test termination is = (.15 mg.

Effects Criteria: 1) survival after 28 days, and 2) average individual dry weight after 28 days. Death is defined
as no visible movement or response to tactile stimulation. Missing organisms were considered to be dead.
Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity, and ammonia-nitrogen were measured in the overlying water of one replicate test container per
treatment on days 0 and 28 of the test. Temperature was measured daily, pH and dissolved oxygen three times
per week, and conductivity weekly, in the overlying water of one replicate test container per treatment.
Hardness and alkalinity were measured with titrimeiric methods. Ammonia-N was measured using Hach
reagents based on the salicylate (Clin. Chim. Acta 14:403, 1996) colorimetric method; samples were not
distilled prior to analysis. The photoperiod was 16:§, L:D.

DATA ANALYSIS METHODS
Percent survival, percent mortality and average individual dry weight were calculated for each replicate as
follows:

percent survival = 100 x (number surviving/initial number tested)
percent mortality = 100 x (number dead/initial number tested)

average individual dry weight = (final wt. - tare wt.)/number weighed,
where:
final wt. = tare wt. + dry weight of organisms recovered on day 28, in mg

Means and standard deviations for the biological endpoints described above, and for water quality data, were
compuied using Microsoft Excel 2010. Mean individual dry weight and mean percent mortality in each test
sediment were statistically compared to the conirol sediment. Where appropriate, an arcsine square root
transformation was performed on percent mortality data before analysis. Following determination of normality
and homogeneity of variances, a one-tailed Student T-test, Mann-Whitney or Approximate T test was conducted at
the 0.05 level of significance. The statistical sofiware used was BioStat (version Feb 9, 2006 (EXCEL)) bioassay
software developed by the U.S. Army Corps of Engineers, Seattle District.

PROTOCOL DEVIATIONS
None
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NORTHWESTERN AQUATIC SCIENCES

REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. A summary of the reference
toxicant test result is given below. The reference toxicant test raw data are found in Appendix I11.

Test No.: 999-3381

Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #1 14689.

Test Date: 1-23-15,

Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water.

Result: 96-hr LC50, 0.50 g/L. This result is slightly outside the laboratory's control chart action limits (0.25 —
0.48 g/L). A review of test organisms and test conditions and procedures indicated that there were no unusual
circumstances that may have affected the test results.

TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed
tabulation of the water quality results by sample and test day can be found in Appendix I1. The means and
standard deviations of percent mortality of Hyalella exposed for 28 days to sediments are summarized in Table
2. The means and standard deviations of average individual dry weight of Hyalella exposed for 28 days to
sediments are summarized in Table 3. Detailed data organized by sample and replicate, and summary statistics
for these observations, are given in Appendix I1.

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged between <0.1 and 0.9 mg/L for all day 0 and day
28 measurements.

The test met the acceptability criteria specified in the SMS with 5.0 % mean control mortality (<20% required)
and a final control sediment growth of 0.32 mg/individual (> 0.15 mg required). The reference toxicant
(positive control) LC50 result was slightly outside the laboratory's control chart action limits (0.50 g/L; control
chart mean £ 2 8.D. = (.36 + (.12). A review of test conditions and procedures did not detect any unusual
circumstances.

Interpretation was based on guidelines from the Washington State Sediment Management Standards (Chapter 173-
204 WAC, Last Update: 2/25/13). The SMS includes Sediment Cleanup Objectives (SCO) and Cleanup
Screening Levels (CSL) biological criteria. The Sediment Cleanup Objectives establish a no adverse effects level,
including no acute or chronic adverse effect, to the benthic community. The Cleanup Screening Levels establish a
minor adverse effects level, including acute or chronic effects, to the benthic community. To qualify as an adverse
effect under the SCO for mortality the mean mortality in the test sediment is greater than 10 percent over the mean
control and statistically different from the reference (p =0.05). For the growth endpoint, a mean reduction in the
biomass that is greater than 25 percent of the control sediment response and statistically different from the control
(p=0.05). For the CSL adverse effects criteria mean mortality in the test sediment is greater than 25 percent over
the mean control and statistically different from the control (p = 0.05). For the growth endpoint, a mean reduction
in the biomass that is greater than 40 percent from the control and statistically different from the contro] {p =0.05).

Although sediment JT-SS-10 resulted in mean dry weight that was statistically significantly lower than that of

the control, the mean dry weight did not exceed either the SCO or CSL criteria. None of the test sediments
resulted in an exceedance under either the SCO or the CSL of the SMS guidelines.
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NORTHWESTERN AQUATIC SCIENCES___

Table |I. Summary of water quality conditions during tests of the amphipod, Hyalella azteca, exposed to
freshwater sediments.

Water Quality Parameter Mean % S.D, Minimum Maximum N
Temperature (°C) 224+04 22.0 23.9 116
Dissolved oxygen (mg/L) 7.0£0.5 6.1 85 52
Conductivity {umhos/cm) 123 £22 110 219 24
pH 72102 6.6 8.0 52
Hardness (mg/L as CaCOs) 32+4 26 34 8
Alkalinity (mg/L as CaCOz) 3545 30 40 8
Total ammonia {mg/L) —— <0.1 0.9 8

Table 2. Mortality results of Hyalella 28-day toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Sample description Percent Significantly higher Percent higher Exceedance Exceedance
mortality than the control {absolute) than under SCO?! under one-test
{Mean £ SD) sediment al a=0.057 control sediment criteria for CSL?
Control (NAS# 5195G) 5053 - - - -
JT-85-06 (NAS# 5192G) 2254219 No 17.5 No No
JT-S8-08 (NAS# 5193G) 20.0 £20.7 No 15.0 No No
JT-85-10 (NAS# 5194G) 13.8+ 16.0 No 8.8 No No

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean mortality is significantly higher (1-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >10%.

? Cleanup Screening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (1-tailed t-
test at P<0.03) than the control sediment mean mortality and the absolute difference is >25%.

Table 3. Growth results of Hyalella 28-day toxicity test and data interpretation using guidelines from the Washington
State SMS (2013).

Average Statistically Percent Exceedance under  Exceedance under
Sample description Individual Dry significantly lower  lower than SCO?" (MIGc- one-test criteria for
Weight (mg) than control control MIGYMIG>0.25) CSLP (MIGe-
{Mean 1 SD) ! sediment al sediment MIG/MIG>0.40)
«=0.057

Control (NAS# 5195G) 0.32x0.03 - —— --- -
JT-55-06 (NAS# 5192G) 0.41+0.08 No -28.0 No No
JT-5S-08 (NAS# 5193G) 0.37+£0.08 No -15.6 No No
JT-88-10 (NAS# 5194G) 028 £ 0.04 Yes 12.5 No No

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean growth is significantly lower (1-tailed t-test at
P<0.05) than the control sediment mean growth, and the difference is >25%.

? Cleanup Screening Levels (CSL) exceedance (one-test criteria) if the test sediment mean individual growth in
significantly lower (i-tailed t-test at P<0.05) than the control sediment mean growth, and the difference is >40%.

Test No. 862-1 Page 5 of 5



APPENDIX I

PROTOCOL



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
February 11, 2000 Revision 3 (4-26-05)

TEST PROTOCOL

FRESHWATER AMPHIPOD, HYALELLA AZTECA,
28-DAY SEDIMENT SURVIVAL AND GROWTH TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this study is to characterize the chronic toxicity of freshwater
sediments using a 28-day exposure and survival and growth endpoints with the amphipod, Hyalella
azteca.

1.2 Referenced Method: This protocol is based on ASTM Method E 1706-00 (ASTM 2001) and EPA
Method 100.1 (EPA/600/R-99/064)

1.3 Summary of Method: A summary of test conditions for the amphipod 28-day sediment survival
and growth test is tabulated below. The test with Hyalella azteca is conducted at 23 + 1°C with a
16L:8D photoperiod at an illuminance of about 100-1000 lux. Test chambers are 300-mL high-form
lipless beakers containing 100 mL of sediment and 175 mL of overlying water. Ten 7-8day old
amphipods are used in each replicate, The number of replicates/treatment depends on the objective of
the test. Eight replicates are recommended for routine testing. Amphipods in each test chamber are
fed 1.0 mL of YCT food daily. Each chamber receives two volume additions per day of overlying
water, Test endpoints include survival and growth.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Study Director;
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Testing Schedule: Tests are normally begun within 14 days of sample collection.
Reference toxicant test to be run concurrently.

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory
Practices (GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17,
1989 (40 CFR Part 792).
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3. TEST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in
solvent cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are
stored at 4°C in the dark., The original sealed containers may be stored for up to 8 weeks prior to
testing, depending on the testing requirements. If jars are not full when received or if sediment is
removed for testing, headspaces should be filled with nitrogen to retard deterioration. A negative
control sediment is collected from a clean site. In addition, a reference sediment, a clean sediment
with physical characteristics similar to the test sediments, may be employed as a comparison station.

4, TEST WATER

Test water (overlying water) at NAS is normally dechlerinated tap water or moderately hard synthetic
water. Synthetic dilution water is prepared from Milli-Q reagent grade water and reagent grade
chemicals. Test water may also be well water, surface water, site water, or other water depending on
the study design. The hardness or other water quality parameters of the dilution water may need to be
adjusted to meet the study design.

5. TEST ORGANISMS

5.1 Species: amphipod, Ayalella azteca.

5.2 Source: Cultured at NAS. Alternatively, animals may be purchased from a reputable commercial
supplier.

5.3 Age: 7-8 days old at start of test

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23  1°C under a 16:8 L:D
photoperiod. Cultured amphipods are fed dried maple leaves with YTC. Rabbit chow, Tetramin® or
TetraFin-® flakes may also be used. Acclimation of test organisms to the test water may be desirable,
depending on culture water, but it is not required. If test organisms are to be acclimated, fifty percent
of the holding water is changed daily with the addition of test water.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL
high-form lipless glass beakers. Test chambers are maintained at constant temperature by partial
immersion in a temperature-controlled water bath or by placement in a temperature-controlled room.
Aeration is not empolyed unless dissolved oxygen drops below 2.5 mg/L. The test is conducted under
an illuminance of 100-1000 lux with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systemns are soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once
with fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases; rinsed
twice with deionized water; rinsed once with acetone to remove organic compounds (using a fume
hood or canopy); and rinsed three times with deionized water. Test systems and chambers are rinsed
again with dilution water just before use.
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7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of amphipods to test, control, and reference
sediments. The sediments are placed on the bottom of the test containers and are overlain with test
water. The test exposure is for 28 days. The renewal of overlying water consists of two volume
additions per day, either continuous or intermittent. Each treatment consists of eight replicate test
containers, each containing 10 organisms. Test chamber positions are completely randomized. Test
organisms are randomly distributed to the test chambers. Blind testing is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day
before addition of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers.
After addition of the sediment, 175 ml of test water is gently added to each beaker in a manner to
prevent resuspension. The overlying water is replaced twice daily. The test begins when amphipods
are introduced io the test chambers. Initial water quality measurements are taken prior to the addition
of test organisms.

7.3 Effect Criterion: The effect criteria used in the 28-day amphipod bioassay are mortality and
growth. Death is defined as the lack of movement of body or appendages on respanse to tactile
stimulation. Growth is measured as change in dry weight.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 2.5 mg/L.. The test

temperature employed is 23 £ 1°C. A 16:8, L:D photoperiod is used. Illumination is supplied by
daylight fluorescent lamps at 100-1000lux. The overlying water is replaced twice daily.

7.5 Beginning the Test: On the day the test begins, amphipods are impartially counted into small
containers of test water (10/container). The test is begun by rinsing test organisms into the equilibrated
test containers. For the growth endpoint, time-zero weight data should be collected.

7.6 Feeding; Amphipods are fed 1.0 mL of YCT daily per test chamber. A feeding may be skipped if
there is a build up of excess food, However, all beakers must be treated similarly.

7.7 Test Duration, Type and Frequency of Observations, and Methods: The duration of the toxicity
test is 28 days. The type and frequency of observations to be made are summarized as follows:

TYPE OF OBSERVATION TIMES OF OBSERVATION

BIOLOGICAL DATA

Survival, growth Day 28

PHYSICAL AND CHEMICAL DATA

Hardness, alkalinity, conductivity, and Beginning and end of test in overlying water of

ammonia-N one replicate beaker from each treatment.

Temperature Daily in overlying water of one replicate beaker
from each treatment.

Conductivity Weekly

Dissolved oxygen and pH 3X/week

Optional pore water ammonia and/or sulfide | In test sediments prior to initiating the tests.
Optionally in sediments from sacrificial test
chambers at test beginning and/or end.

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the
manufacturer's recommendations. The pH is measured using a pH probe and a properly calibrated
meter with scale divisions of 0.1 pH units. Temperature is measured with a calibrated mercury
thermometer or telethermometer. Conductivity is measured with a conductivity meter. Hardness and
alkalinity are measured using titrometric methods. Total soluble sulfide and total ammonia-N were
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measured using Hach test kits based on the methylene blue (EPA Method 376.2) and salicylate (Clin.
Chim. Acta 14:403, 1996) colorimetric methods, respectively; samples were not distilled prior to
analysis.

Overlying water should be sampled just before water renewal from about 1 to 2 cm above the sediment
surface using a pipet. It may be necessay to pool water samples from individual replicates. The pipet
should be checked to make sure no organisms are removed during sampling of overlying water,

7.8 Test Termination: At test termination, the contents of each test container are sieved through a
#35 (500 um mesh) sieve to recover the amphipods. Amphipods from each replicate are put into a 30
mL plastic cup, rinsed with DI water, gently blotted and place into the appropriate tared aluminum
weighing pan. The number of survivors for each container is recarded on the datasheet,

7.9 Growth Measurement: Growth is measured as average dry weight of animals in a test replicate at
the end of the test on day 28. Pooled animals from each test replicate are gently blotted and placed
into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried
amphipods are placed into a dessicator and weighed as soon as possible to the nearest ¢.01 mg
(desirable to use 0.001 mg). The total weight of the dried amphipods in each pan is divided by the
number of amphipods weighed to obtain an average dry weight per surviving amphipod per replicate.

CRITERIA OF TEST ACCEPTANCE

The test results are acceptable if the minimum survival of organisms in the control treatment at the end
of the test is at least 80%.

DATA ANALYSIS

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of
living organisms in each test container at the end of the test. Average amphipod dry weight, also
measured at the end of the test, may be used to compare growth between treatment sediments and the
controi or reference sediment. Ordinarily the following data analysis is performed. Due to special
requirements, alternative methods may be used. The means and standard deviations are calculated for
cach treatment level. Identification of toxic sediments is established by statistical comparison of test
endpoints between test and control or reference sediments. Between treatment comparisons may be
made using a Student’s t-test or Wilcoxon’s Two-Sample test, where each treatment is compared to the
control or the reference sediment. An arcsine-square root transformation of proportional data, and tests
for normality and heterogeneity of variances, are performed prior to statistical comparisons.

. REPORTING

The final report of the test results must include all of the following standard information at a minimum;
name and identification of the test; the investigator and laboratory; date and time of test beginning and
end; information on the test material; information on the source and quality of the overlying/test water;
detailed information about the test organisms including acclimation conditions; a description of the
experimental design and test chambers and other test conditions including feeding, if any, and water
quality; definition of the effect criteria and other observations; responses, if any, in the control
treatment; tabulation and statistical analysis of measured responses and a summary table of endpoints;
a description of the statistical methods used; any unusual information about the test or deviations from
procedures; reference toxicant testing information.
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11.

12.

STUDY DESIGN ALTERATION

Amendments made to the protocol must be approved by the sponsor and study director and should
include a description of the change, the reason for the change, the date the change took effect and the
dated signatures of the study director and sponsor. Any deviations in the protocol must be described
and recorded in the study raw data.

REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical
toxicant to evaluate the performance of test organisms used in the study. Reference toxicant tests are
96-hour, water only exposures, not 28-day sediment exposures. The reference toxicant test is run
concurrently. Performance is evaluated by comparing the results of the reference toxicant test with
historical resulis (e.g., control charts) obtained at the laboratory.

. REFERENCED GUIDELINES

ASTM. 2001. Standard Test Methods for Measuring the Toxicity of Sediment-Associated Contaminants
with Fresh Water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat.,
Philadelphia, PA.

U.S. EPA. 2000. Section 11, Test Method 100.1, Hyalella azteca 10-d Survival and Growth Test for
Sediments, pp. 47-54 In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-
associated Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99/064.

Weber, C.I. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters
to Freshwater and Marine Qrganisms (Fourth Edition). EPA/600/4-90/027F.

. APPROVALS
for
Name Date
for Northwestern Aquatic Sciences
Name Date

Page 5 of 6



NORTHWESTERN AQUATIC SCIENCES

February 11, 2000

PROTOCOL NO. NAS-XXX-HA4c
Revision 3 (4-26-05)

Appendix A
Test Conditions Summary

1. Test type whole sediment toxicity test with renewal of overlying water
2. Test duration 28 days
3. Temperature 23+1°C

4. Light quality

daylight fluorescent light

5. llluminance

100-1000 lux

6. Photoperiod

16L:8D

7. Test chamber size

300-mL high-form lipless beakers, (Pyrex® 1040 or equivalent)

8. Sediment volume

100 mL

9. Overlying water volume

175 mL

10. Renewal overlying water

2 volume additions/day (continuous or intermittent)

11. Age of test organisms

7-8 days old at test initiation

12. Organisms per test chamber

10

13. Replicates per treatment

§ recommended for routine testing (depends on design)

14. Organisms per treatment

80

15. Feeding regime

YCT food, fed 1.0 mL daily/chamber

16. Cleaning

if screens are used, clean as needed

17. Aeration

None, unless DO falls below 2.5 mg/L

18. Overlying (test) water

Dechlorinated tap water, culture water, well water, surface water,
site water or reconstituted water, depending on study design.

19. Water quality

Hardness, alkalinity, conductivity, ammonia-N beginning and end;
temperature daily; conductivity weekly; DO & pH 3X/wk

20. Endpoints

Survival & growth (based on weight)

21. Test acceptability criteria

Minimum control survival of 80%

22. Sample holding

14 days at 4°C in the dark (recommended)

23. Sample volume required

1L (800 mL per sediment)

24. Reference toxicant

Concurrent testing required
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-HA4c

HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo. 862-1 Client Hart Crowser Investigator
STUDY MANAGEMENT
Client: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98109
Client's Study Monitor: M. Philip Cordell
Testing Laboratory: Northwestern Aguatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel: v
Proj. Man./Study Dir.  G.J. Irissarri £
QA Officer L.K. Nemeth
I Moce Kl (e = 2. o
3. J-Rrowy > 4, FAD N d
?. = g [ S [ NCO
Study Schedule:
Test Beginning: 1713 K oq0s Test Ending: Lo~ 5 | 00O
TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):
NAS Sample No.: 5192G 5193G 5194G
Description: JT-S8-06 JT-5S5-08 JT-SS-10
Collection Date: 1/12/156 1/12/15 1/12/15
Receipt Date: 1/14/15 1/14/15 1/14/15
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
NAS Sample No.
Description:
Collection Date:
Receipt Date:
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Error codes: 1) correclion of handwriting error
2) writlen in wrong localion; entry deleled
3) wrong dale deleted, replaced wilh corrrect date 3‘7
4) error found in measurement; measuremenl repealed Page1of &7 °



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo. B62-1 Client Hart Crowser Investigator

SEDIMENT DESCRIPTIONS - SUPPLEMENTAL NOTES

Sample

Description

51956 FInE BLRCKE. Mub
§1926 || par e Brown  Serngy muel w/ wnedy frapments Ci1me plasiall,
5193G uﬂem Dl binple nuA oy wmfd&nwﬁéﬁ‘r
5194G

LACK Mubby mpaiis L—a&ch/h EimepCaiTS | Bk PL& T P, AL e FOIL
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NORTHWESTERN AQUATIC SCIENCES
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-HA4c

Test No. 862-1 Client Hart Crowser Investigator
TEST WATER
Source; Dechlorinated Newport, OR tap water
Date of Collection/Preparation: 1-13~15 | -4 -5
pH 19,35
Cond {(umhos/cm2} 16% . 119
Hardness (mg/La0 Zio, 2 b
Alkalinity (mg/L)  ze, »o
Total Chlorine {(mg/l) <c.0i, L6, 62~
Treatments: Aerated 2 24 hrs
TEST ORGANISMS
Species: Hyalella azteca Age:?-¥ bAYS Date received: I=21-15
Source; Chesapeake Cultures, Hayes, VA
Acclimation Data:
Temp. DO Cond. |Hardness | Alkalinity Feeding Water
Date |{deg.C}| pH | (mg/L) |umhosiem| (mg/L) { (mg/L) |Amount| description changes
| RS L-F | s | £96 138 1fo |iomls VT foec! olyhe ~47s 2 S50
iy | 200 | +3[ 74 25% 77 o 4 ki £
[usas] 200 | pg| 8y | 23| 6y bo - “
Mean | 1.5 | 1.2 0,9 | 259 111 1053
SD. | it |od4] 3 F | 2073 €3 b3
(N) & > 3 > 3 >
Photoperiod during acclimation: fe>¥ L2 D
TEST PROCEDURES AND CONDITIONS
Test chambers: 300 m) glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume _
Replicates/treatment: (8} < Organisms/treatment: (80) 70 (m/ REP )

Test water changes: Twice daily

Aeration: only if DO falls below 2.5 mg/L
Feeding: everyday beginning with day zero
Test temperature (deg.C): 23

Beaker placement: Total randomization
Photoperiod: 16:8, L:D

Control Sediment:

Source; From an area approximately one mile east of the Hwy. 101 bridge at Beaver Creek,

approx. 8 miles south of Newport, OR.

Date collected: 1/19/15
1 Sieved through 0.5 -mm screen
Storage:  4°C in the dark in closed containers. NAS# 5195G

MISCELLANEOUS NOTES
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator
Test conducted in (circle one): room 2 trailer water bath  other:
Randomization chart; “Tof SHELF
5 (o IS 20 15 | 30
4 | 9 14 H | 24
Z |9 1% 19 13 27
2z 7 Iz 13 22 2% 32
} & tl it 21 2l D |

Randomization chart:

Randomization chart:

Randomization chart:
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day___0__(/ R3/ST &5 est
Beaker| Temp.*| DO* [Cond.*| pH* [Hardness*[ Alkalinity*] NH3*
No. |(deg.C)| (ppm) |wmhos/icm (mg/L) (mg/L) | (ppm) Comments
3 L.l bR l|aa4g .y | =24 20 |[Each beaker fed 1.0 ml
7 2220 BT 1D |l 34 20 YTC suspension
17 {222 3 b [133 |l 24 40 Initials: 632
18 [21.%] [ 11s || 324 4o

[Water changed in all
heakers.
Time: o5 /v
Initials: &5
Water changed in all
beakers.
Time: |Lab
Initials: 7%
*Water quality measurements to be taken.
Day___1__ ({ WMy
Beaker| Temp.*[ DO [ Cond.| pH [Hardness| Alkalinity [ NH3
No. |(dea.C)| (ppm) |wmhosicm (mgiL) {(mg/L) | (ppm) Comments
3 L L2 Each beaker fed 1.0 ml
7 11 -2 YTC suspension
17 | 212 Initials: 5T
18 2Ly

Water changed in all
beakers.
Time: ©5 75~
Initials: MY

Water changed in all
beakers.
Time: (¢3¢
Initials: ¢~

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__ 2 (t /25/15) 65}
Beaker| Temp.*| DO | Cond.| pH |Hardness | Alkalinity ] NH3
No. |(deg.C)| (ppm) |wmhostem (mg/L) (mg/L) | (ppm} Comments
3 22,2 Each beaker fed 1.0 mi
7 22,2 YTC suspension
17 22, Initials: il
18 22.]

Water changed in all
beakers.
Time: o04&0
Initials: &1
Water changed in all
beakers.
Time: &2b
Initials; 451
*Water quality measurements to be taken.

Day___3__ (1 /12&/15) &L

Beaker| Temp.*| DO* Cond.| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm)

(mgiL) (mg/L) | (ppm) Comments
3 22.3 | J.0 4. Each beaker fed 1.0 ml
7 2.2 7.0 1.1 YTC suspension
17 | 22.) 7.0 A Initials: &1
18 22.1 1.2 J.2

Water changed in all
beakers.
Time: osi0
Initials: 631
Water changed in all
beakers.
Time:. [bZ4&
Initials:  “5=—

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__4_ (¢ 12Z#Yr—
Beaker| Temp.*| DO [ Cond.| pH |Hardness[ Alkalinity | NH3

No. | (deg.C){ (ppm) |(umhasicm {mg/L} (mg/L) | (ppm) Comments
3 z2. Each beaker fed 1.0 ml
7 s YTC suspension
17 122.T Initials: ¢~
18 | 2o

Water changed in all
beakers.
Time: 0520

Initials: &

Water changed in all

beakers.
Time: j1Lys
Initials: A
*Water qualily measurements to be taken.
Day__ 5 {7 nAhy) ‘//
Beaker| Temp.*| DO* [Cond.*| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosiem {mg/L) {mg/L) | (ppm) Comments
3 |[23r0 ]| £3 (58 [ Each beaker fed 1.0 ml
7 1z ® A (2 | 7.0 YTC suspension
17 17222 R 1Y |+ Initials: d{';

18 | =P 7t (20 | Fu

Water changed in all

beakers.
Time: 05 L
Initials: A
Water changed in all
beakers.
Time: ({50
Initials: 5

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__6_ ({ i)y ¢
Beaker| Temp.*| DO |Cond.| pH |Hardness| Alkalinity| NH3

No. | (deg.C)| {ppm) |wumhosicm (mg/L) (mg/L) | (ppm) Comments
3 SN |[Each beaker fed 1.0 ml
7 1%,.e YTC suspension
17 [t % Initials: Y4~
18 | 22§

|Iwater changed in all

beakers.
Time: 0SZ5
Initials: “&=—
[Water changed in all
beakers.
Time: /é-r 5
Initials: AE
*Water quality measurements to be taken.
Day 7 (} {32l o
Beaker| Temp.*| DO~ Cond.] pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |umhos/om (mg/L) | (mg/L) | (ppm) Comments
3 Jrzy$ | =T ZI Each beaker fed 1.0 ml
7 |yl g %0 YTC suspension
17 |22.2| (7 F. 4 Initials:  ~e@>
18 | 22 é‘.f F.q

Water changed in all

beakers.
Time: Oy to
Initials: 1%

Water changed in all

beakers.
Time: Mg
Initials: L

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__ 8_ (1 /137 L) %
Beaker|! Temp.*| DO | Cond.| pH |[Hardness| Alkalinity| NH3

No. |(deg.C)| (ppm) |wmhosicm (mg/L) (mg/L) | (ppm) Comments
3 -5 Each beaker fed 1.0 ml
7 LAV YTC suspension
17 | 44 2 Initials: &7
18 1212-9

Water changed in all

beakers.
Time: o 57i 5
Initials: oy

Water changed in all

beakers.
Time: /7ad
Initials:
J
*Water quality measurements to be taken.
Day __ 9 (2 /' [1S)Ea
Beaker| Temp.*[ DO | Cond.| pH [|Hardness]| Alkalinity | NH3
No. |(deg.C}| (ppm) |(umhosicm) {mg/L) (mg/L) | (ppm) Comments
3 2.5 Each beaker fed 1.0 ml
7 22, YTC suspension
17 22.0 Initials: &y1
18 |z22.1

Water changed in all

beakers.
Time: oS00
Initials: 434

Water changed in all

beakers.
Time: 1610
Initials: g3k

"Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day ___10___ (2 /2 jiSeM
Beaker| Temp.*| DO* | Cond. | pH* | Hardness | Alkalinity | NH3
No. |{deg.C}] (ppm) |wmhoscm (ma/L) (mg/L) | (ppm} Comments
3 224 | 9.4 7. Each beaker fed 1.0 mi
7 1222 | 3. q.) YTC suspension
17 [ 22.1 | 3.0 3.1 Initials: 3\
18 2240 3.1 3.1

Water changed in all
beakers.
Time: ¢SS0
Initials: &L
Water changed in all
heakers.
Time: /.<>
Initials; (5
*Water quality measurements to be taken,
Day _ 11__ (1L/% 1/
Beaker| Temp.*| DO | Cond.| pH |Hardness]| Alkalinity | NH3
No. |(deg.C)| {ppm) |umhosicm (mg/L) (mg/l) | (ppm) Comments
3 72,6 Each beaker fed 1.0 ml
7 22.F YTC suspension
17 22D Initials:
18 |z22.35

Water changed in all
beakers.
Time: 08¢,
Initials:  »—

Water changed in all
beakers.
Time: 'y &
Initials: LA

*Water quality measurements fo be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__ 12__ ( A/ AS) 118
Beaker| Temp.*| DO* Cond.*| pH* | Hardness | Alkalinity | NH3

No. [(deg.C)| (ppm) |wmhosicm (mg/L) (mg/L) | (ppm) Comments

3 226 | 465 [hzé6 |7 Each beaker fed 1.0 ml
7 |6 |63 119 |&.0 YTC suspension

17 22y [ ze |Fo Initials: (¢
18 [22 Y |to 2 9 T o

Water changed in all

beakers.
Time: pste
Initials: %
Water changed in all
beakers.
Time: _/@86‘
Initials: {-—
*Waler quality measurements to be taken.
Day__ 13_ (Z2/¢& //g‘;,,,
Beaker| Temp.*| DO Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhoscm) (mg/l) {(mg/L) | (ppm) Comments
3 2302 Each beaker fed 1.0 ml
7 3. /( YTC suspension
17 | 231 Initials: ‘e

18 [23.{

Water changed in all

beakers.
Time: €% 02
Initials: S=—

Water changed in all

beakers.
Time: [@{¢
Initials: A

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 862-1 Client

Hart Crowser Investigator
DAILY RECORD SHEET
Day___14__ (2 /b /) y,//,si
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm {mg/L) {(mg/L) | (ppm) Comments
3 39| 1.0 T 6 Each beaker fed 1.0 ml
7 Z3. b, F3 YTC suspension
17 1 Y| bt 7.3 Initials: (42
18 | 3.4 | &.% 7 -

Water changed in all
beakers,
Time: o0So0s”
Initials: 4%
Water changed in all
beakers.
Time: A6 /0
Initials: s
*Water quality measurements to be taken,
Day ___15_ (~/ 3 1i1) (3 1)
Beaker| Temp.*| DO [ Cond.| pH [Hardness[ Alkalinity ] NH3
No. |(deg.C)| (ppm) |umhosicm (mg/L (mg/l) | (ppm) Comments
3 Zzi-Y Each beaker fed 1.0 ml
7 214 YTC suspension
17 1-% Initials: &*>
18 21-3
Water changed in all
beakers.

Time: &5 ;0
initials: oIS

Water changed in all
beakers.
Time: ¢S
Initials; >

*Water quality measurements to be taken,
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No_ 862-1 Client

Hart Crowser Investigator
DAILY RECORD SHEET

Day__ 16 (2 /% IS
Beaker| Temp.*| DO | Cond.| pH [Hardness| Alkalinity ] NH3

No. |(deg.C)| (ppm) |wmhosicm (ma/L) (mg/L) | (ppm) Comments

3 22.% |Each beaker fed 1.0 ml

7 22.,] YTC suspension

i7 2z, | Initials: &al

18 22.0

Water changed in all
beakers.
Time: pSO0B
Initials: (AN
Water changed in all
beakers.
Time: { (0%
Initials:  ~_—
*Walter quality measurements to be taken.
Day _17__ (2 /9 hS)en
Beaker | Temp.*| DO* | Cond. | pH* | Hardness [ Alkalinity [ NH3
No. |(deg.C}| (ppm) |umhosiem (mg/L) (mg/l) | (ppm) Comments
S 22.L | G.¥ 1.3 Each beaker fed 1.0 ml
7 l22.4 1| ¢.,¢ 1.1 YTC suspension
17 22.% | L.6 7.1 Initials:  £31
18 22.2 | w1 3.1

Water changed in all
beakers.

Time: os!/D
Initials: 6L

Water changed in all
beakers.

Time: 6o
Initials: A

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No B62-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 18 (L /{O1 )
Beaker| Temp.*| DO | Cond.| pH [Hardness| Alkalinity | NH3

No. |(deg.C}| (ppm) |wmhosicm) (mg/L) (mg/L) | {(ppm) Comments
3 Py A lIEach beaker fed 1.0 ml
7 ., 0 YTC suspension
17 | 2w e Initials: =
18 AL NY 2

|Water changed in all

beakers.
Time: @S0y
Initials:  “»—
Water changed in all
beakers.
Time: /{28
Initials: (Y
*Water quality measurements to be taken.
Day _ 19_ (2714 i5) &%
Beaker| Temp.*| DO* [Cond.*| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhes/cm {mg/L) (mg/L) | (ppm) Comments
3 9,7-1 .21yt |32 Each beaker fed 1.0 ml
7 14 .1 b.-fe | /M |3 YTC suspension
17 1222 6.3 1% |32 Initials: _pef3
18 ve-t| Lo | fjo | 2

Water changed in all

beakers.
Time: o s1
Initials:  ¢gae,

-

Water changed in all

beakers.
Time: (& 0f
Initials: .

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo 862-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 20 (Tt /15y

Beaker| Temp.*| DO Cond.[ pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) (mg/L) (mg/L) | (ppm) Comments

g 1Z.0 Each beaker fed 1.0 ml
7 2270 YTC suspension

17 | 2250 Initials: Y
18 |=Zz2.0

Water changed in all

beakers.
Time: OSSO
Initials: ve—

Water changed in all
beakers.
Time: {70
Initials: (2%
*Water quality measurements to be taken.
Day__ 21_ ( 2./ )3/5) o
Beaker| Temp.*[ DO* | Cond. | pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |umhosicm (mg/L) (mgiL) | (ppm) Comments
I EER I KS] X Each beaker fed 1.0 ml
7 72l [ FA Fz YTC suspension
17 |12y | b.F 2 Initials: (VS
18 | 273 | “Fl A

Water changed in all
beakers.
Time: 3 o8
Initials: (1Y%
Water changed in all
beakers.
Time: (Liy
Initials; [

*“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Hart Crowser Investigator

Test No 862-1 Client

DAILY RECORD SHEET

Day 22 (. 11 Y{ityT v
Beaker[ Temp.*[ DO |Cond.| pH [Hardness]| Alkalinity| NH3
No. |(deg.C)| (ppm} |wumhosicm {mg/L) (mg/L) | (ppm) Comments

Each beaker fed 1.0 mi

3 1220

7 <271~ YTC suspension

17 [12-O Initials:  &T»
18 121-0

[Water changed in all

beakers.
Time: ¢mszo
Initials: rfa

Water changed in all

beakers.
Time: (%3¢
Initials: {75
[¥)

*Water quality measurements to be taken.

Day _ 23 (2 /IS 15)&dL

DO | Cond.| pH [Hardness| Alkalinity| NH3
{mg/L) (mg/L) | (ppm) Comments

Beaker| Temp.*

No. |(deg.C)| (ppm} [wmhosicm
3 21.3 Each beaker fed 1.0 ml
z.fs.,‘;‘é 7 223 (224 YTC suspension
17 2.3 Initials: &aX
18 12,2

Water changed in all

beakers.
Time: oS0
Initials: &1

Water changed in all

beakers.
Time: 1620
Initials: &5L

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day__ 24 (=2 /it /1S)6SE
Beaker | Temp.*| DO* | Cond. | pH* | Hardness [ Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhos/cm (mg/L) (mg/L) | (ppm) Comments
3 22.4 | &a 1.4 Each beaker fed 1.0 ml
7 22,2 | &6 1.2 YTC suspension
17 122.2 | .6 1.2 Initials:  &>%
18 [ 22.1 L% q.z

Water changed in all

beakers.
Time: o S0
Initials: &5

Water changed in all

beakers.
Time: i&LG
Initials: (Y
*Water quality measurements to be taken.
Day__25_ (2 1 H My fua
Beaker|{ Temp.*| DO | Cond.| pH |Hardness | Alkalinity ] NH3
No. |{(deg.C}| {ppm) |wmhos/em {mg/L) {mg/L} | (ppm) Comments
3 Tty Each beaker fed 1.0 ml
7 e Y YTC suspension
17 |1z Y Initials:  “2—

18 [z2.2

Water changed in all

beakers,
Time: £6%¢
Initials:  =—

Water changed in all

beakers.
Time: (&1
Initials: &)

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Client Hart Crowser Investigator

Test No 862-1

DAILY RECORD SHEET

Day 26 (L 1] {i5) v
DO* [Cond.*| pH* | Hardness| Alkalinity | NH3

Beaker| Temp.*

No. | (deg.C)| {ppm) |wumhos/icm) {mg/L) (mgi/L) | (ppm) Comments
3 2.9 |71 ng |7< Each beaker fed 1.0 ml
7 2.9 |7 4 Wy |74 YTC suspension
17 |22. 8 |le. s | 15 |21 Initials: &%
18 (229 {69 |t |72
ater changed in all
beakers.
Time: s cas
Initials: ¢®
Water changed in all
beakers.
Time: ‘( la
Initials: {3

*Water quality measurements to be taken.

Day 27 ( Z2nqu8)»
DO | Cond.| pH |Hardness| Alkalinity [ NH3

Beaker| Temp.*

No. |(deg.C)| (ppm) {umhosicm (mg/L) (mg/L) | (ppm) Comments
3 72T, 0 Each beaker fed 1.0 ml
7 |zz.Y YTC suspension
17 | 229 Initials:  Z—
18 [z2.%

Water changed in all
beakers.
Time: 0505
Initials: w—

Water changed in all
beakers.
Time: /f /0

Initials: 138
U

“Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo 862-1 Client Hart Crowser investigator

DAILY RECORD SHEET

Day__28_ (2 /29/4%) oﬁ/y‘//‘_,ﬂ:
Beaker| Temp.*| DO* Cond.‘] pH* |Hardness*| Alkalinity*| NH3*

No. | (deg.C}| (ppm)} |wmhoscm) (mg/L) (mg/L) | {(ppm) Comments
3 [z=#| 0.8 [Ite J¥o] Ny 0
7 [T | #8 (13 R3] 16 >0
17 |76 5 r% 73] 34 Yo
18 | 27251 L1 il #5216 Yo

Water changed in all -

beakers.
Time: OS&)
Initials: - 4¢
*Water quality measurements to be taken.
Day { [/ 1)
Beaker| Temp. | DO | Cond.| pH |Hardness| Alkalinity | NH3
No. | (deg.C)| (ppm) |wmhosicm (mgil) (mg/L) | (ppm) Comments

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

DAY 28 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors Initials No. SUrvivors Initials
1 1Q &S
2 1 ()
3 [© M3
4 [O |7
o 4 16
6 Y |eX |
7 [o oY
8 9 13
9 q9 | »
11 9 g
12 I o
13 (O A
14 L0 KAD
15 [0 )2
16 g ¥
17 5 A%
18 i s
19 e e
20 il o
21 /o o
22 X %
23 - %
24 /D L]
25 9 Yzl
26 o v
27 ke (A7,
28 = | %
29 T+ o
30 JO |
31 9 7
32 Ea |




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NQO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator

ZERO-TIME WEIGHING DATA SHEET

Tare: Date |-22-15 Oventemp (C.) &l Drying time (hr.) 24 Initials __5v2¢
Standard Weights: 10mg: j5.c0F 100mg: oo, oy

Final: Date .2b-15 Oventemp (C.) w2- Drying time (hr.) 24 Initials __ g
Standard Weights: 10mg._jo.008 100mg: _jep 0\5

Equip. used: Oven:___ ffve vni| Balance: <Savtaa uS LADP

(Dry overnight at 60-90 degrees C)

Pan # | Tare wt. (mg)| Totai wt. (mg) | #weighed Comments
1 | 32,244 | 32 pq, 1°
2 | 20,550 |31 z02 e
3 ¢41.342 | 42.029 ad
4 | 25,28 35, 456 2

s | 29936 | 30.32% /e
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-1 Client Hart Crowser Investigator
WEIGHING DATA SHEET
Tare: Dale 1-22-15 Oven temp ( C.) &l Drying time (hr.) 24 Initials ___Je=
Standard Weighis: 10me:_g.cp} 100mg: oo oA 4
Final #1: Date_24%-15 Oventemp (C.) &2 Drying lime (hr.) 2!—( Initials 3k
Standard Weights: 10 mg: 10-GEB 100mg: _jcp.oq
Final #2. Dale_7 ~.-i5 Oventemp(C.) (o4 Drying time (hr.) 244 Initials  J@F
Standard Weights: 10mg 5 oot 100mg: | e 0145
Equip.used: Oven OBLUE M. ¥ | Balance Savtrvius HIP
{Dry avernight at 60-90 degrees C)
Bkr. Pan Tare wt. Total wt. (mg) no. pul into
# # (mg} 1 2 welghed pans-inilials Comments
1 1 [ 34.0%5 [Flowod"™ 37049 i L
2 2 _1334ai5 9% 26, 43¢ 36,374 9 L
3 3 | 32,14 TRz .98 35 812 1o L
4 4 | 33.229 3% 39F | 3%, 20\ 1o L3 kb3 | ¥
5 5 | 232.92% Bzhidl | 3b.035 7 Ls
6 6 | aLgu 34, 034 33 G4 Y LA
7 7| 32.235 351F % 3504 [fs] Lr3
8 8| 3.308 2. 234 34,219 &l Lrs
9 9 | 32.28% 34,0619 34, 5B g L3
10 10 | 3\.Beo 35142 25, 0Bg 1o L3
1 11 32,240 35 o 3 A4 a5\ ﬁ s
12 12 | 32,010 (1T 34 531 ¥ Lo
13 13 | 2> 530 degy c/RC T 10 LS
14 14 | 33,7063 34, 344 3, 30F O L3
15 15 | 26, 412, 40,517 4o 2\q o Lr
16 16| 3\, LGB 34 Hod 3¢ 306 & lr
17 17_| 2+ .a24 36, 554 B, 534 L3
18 18| 35, 345 31.58F 31558 9 L3
19 19 | 26.55¢% %0.4%5 A0, A & LR
20 20 | 33 4D 24,243 36,258 9 L3
21 21 | 24 oA %, 00| 33 952 10 L
22 22 | 32,019 3. L5 IH. i ¥ Lrs
23 23 | 32,435 3,005 265 Ay 7 L)
24 24 | 34 3% 3%, 900 3%, B54 [o us
25 25 | 3L.a24 M. 485 39,454 q L
26 26 | 33, 049 3443 34.413 7 Lrs
27 27 | 36156 *h.0%% M1 pu3 b Lrs
28 28 | 34, 510 33,465 3% 423 (O L5
29 20 | 32,536 35 LA 35, L2} 7 L5
30 30 | %4453 ¥31,205 3%, 139 (o (2]
31 31 | 30 g10 33,051 32,90% 9 L3
32 | 32 [ 34511 37923 | 3% o5t 7 L
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Chesapeake Cultures

P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax
www.c-cultures.com
growfish@c-cultures.com

AS Pevd (i
Shipment Information Y —
Species L—,L? aly é? A X zégg ; Date ’!/Qoﬁf
Age v H-Hd 4 — [ 5 pum P.O.No. vexrbat
Quantity DB+ Invoice No. 3905

Temperature  R%# °C- Salinity ™ pH 7 3%

Notes Tt VOM /

\7%/ Please inspect shipment and report any problem lmmedzately

L% of 37
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Test No. 862-1

TEST DATA ANALYSIS RECORDS
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T —
Projecl Name:{ PB62-1 Hyalella % Mortality

Sample: x] Ref Samp: x2 )
Samp ID: £JT-55-06 > Ref ID: Control )
Alias; NAS# 51926 Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 22.5 Mean: &
sD: 21.876 SD: 5.345
Tr Mean: 22.873 Tr Mean: 9.217
Trans SD: 20.152 Trans SD: 9.854
Shapiro-Wilk Results: Levene's Results: Tesl Results:
Residual Mean: 0 Test Residual Mean: 17.155 Statislic: Approximate t
Residual SD: 13.616 Test Residual SD: 8.352 Balanced Design: Yes
§85: 3522.352 Ref. Residual Mean: 9.217 Transformation: ArcSin
K: 8 Ref. Residual SD: 0
b: 56.462 Deg. of Freedom; 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.9051 Calculated Value: 2.688 Alternate: x1>x2
Critical Value; <= 0,887 Critical Value: »>=1.761
Normally Variances 10
Dislributed: Yes Homogeneous: No Experimental Alpha Level: 0.05
Calculated Value: 1.7219
Override Option: N/A itk >=1.812
Power7
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Wilk
Number Dala Test Dala Data Data Residuals  Residuals Ranks Rankil Residuals
1 0 0 0 0 22.873 9.217 -22.873
2 40 39.232 10 18.435 16.358 9,217 -22.873
3 60 50.768 10 18.435 27.895 9.217 -22.873
4 30 33.21 10 18.435 10.338 9.217 8217
5 20 26.565 10 18.435 3.692 9.217 -8.217
6 0 0 0 0 22.873 9.217 -9.217
7 30 33.211 0 0 10.338 9.217 -8.217
8 0 0 0 0 22.873 9,217 3.692
g 9.217
10 9.217
11 9.217
12 9.217
13 10.338
14 10.338
15 16.358
16 27.895

The percent mortality in test sediment JT-55-06 was not significantly
higher that that of the control sediment at a=0.05.
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Project Name: \P862-1 Hyalella % Mortality s

Sample: x1 Ref Samp: x2
Samp ID; <JT-SS-08 ReﬂDizgéiEE:D
Alias: NAS# 5193G Alias: NAS# 5195G
Replicates; 8 Replicates: B
Mean: 20 Mean: 5
SD: 20.702 SD: 5.345
Tr Mean: 21.29 Tr Mean: 9.217
Trans SD. 19.156 Trans SD: 9.854
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 15.968 Statistic: Approximate t
Residual SD: 13.075 Test Residual SD: 8.693 Balanced Design: Yes
8§8: 3248.336 Ref. Residual Mean: 9.217 Transformation: ArcSin
K: 8 Ref. Residual SD: 0
b: 54.155 Deg. of Freedom: 14
Experimental Hypoihesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.9029 Calculated Value: 2.1963 Alternate: x1>x2
Critical Value: <= (,887 Critical Value: >=1.761
Normmally Variances D f Freedom: 10
Distributed: Yes Homogeneous: No @mm
Calculated Valuem 15851
Override Option: N/A itical Valyg: >=1.812
Power:
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankit Residuals
1 20 26.565 0 0 5.275 9.217 -21.28
2 20 26.565 10 18.435 5.275 9.217 -21.28
3 0 0 10 18.435 21.29 9.217 -21.28
4 30 33.211 10 18.435 11.921 9.217 -9.217
5 1] 0 10 18.435 21.29 9.217 -9.217
6 0 0 0 0 21.29 9.217 -9.217
7 60 50.768 0 0 29.478 9.217 -9.217
8 30 33.211 0 0 11.921 9.217 5275
9 5275
10 9.217
11 9.217
12 9.217
13 9.217
14 11.921
15 11.921
16 29.478

The percent mortality in test sediment JT-55-08 was not significantly
higher that that of the control sediment at a=0.05.

—&3T

page -6 ot 37




Project Name:{P862-1 Hyalella % Mortality ;

Sample: x
Samp IDA_JT-88-10
Alias: NAS# 5194G
Replicates: 8
Mean: 13.75
SD; 15.98
Tr Mean: 18.163
Trans SD: 14.397

Ref Samp: x2
Ref ID: { Control
Alias; NAS# 5185G
Replicates: 8
Mean; 5
SD: 5.345
Tr Mean: 9.217
Trans SD: 9.854

Shapiro-Wilk Results:

Levene's Results:

Test Results:

Residual Mean: 0 Test Residual Mean: 9.082 Statistic: Student's t
Residual SD: 10.589 Test Residual SD: 10.631 Balanced Design: Yes
85: 2130.589 Ref. Residual Mean: 9.217 Transformation: ArcSin
K: 8 Ref. Residual SD: 0
b: 44.42 Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null; x1 <= x2
Calculated Value: 0.9261 Calculated Value: 0.0362 Alternate; x1 > x2
Critical Value: <= (0.887 Critical Value: >= 1.761
Normally Variances Degrees of Freedom: 14
Distributed: Yes Homogeneous: Yes Experimental Alpha Level: 0.05 )
Calculaled Valuer T.45
Override Option: N/A ili 1 >=1.761
Power: /
Min. Difference for Power:

Trans. Levene's Levene's Mann- Shipiro-

Replicate Test Trans. Reference  Reference Test Reference Whitney J Wilk
Number Data Test Data Data Data Residuals Residuals Ranks Ranki Residuals
1 10 18.435 1] 0 0.272 9.217 -18.163
2 0 0 10 18.435 18.163 9.217 -18.163
3 10 18.435 10 18.435 0.272 9.217 -9.217
4 0 0 10 18.435 18.163 9.217 -9.217
5 10 18.435 10 18.435 0.272 9.217 -9.217
6 20 26.565 0 0 8.402 9.217 -9.217
7 10 18.435 0 0 0.272 9.217 0.272
8 50 45 0 0 26.837 9.217 0.272
9 0.272
10 0.272
11 8.402
12 9.217
13 9.217
14 9.217
15 9.217
16 26.837

The percent mortality in test sediment JT-55-10 was not significantly
higher that that of the control sediment at a=0.05.
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Project Name:

PBE2 Hyalella Growth (dry wt) 3

Sample: x1 Ref Samp: x2
Samp ID: (JT-5S-06 Ref ID<_Control_’
Alias: NAS# 5192G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 0.409 Mean: 0.318
SD: 0.084 SD: 0.037
Tr Mean: 0.409 Tr Mean: 0.318
Trans SD: 0.084 Trans SD: 0.037
Shapiro-Wilk Results: Levene's Results: Test Resulis:
Residuval Mean: 0 Test Residual Mean: 0.072 Statistic: Approximate t
Residual SD: 0.056 Tesl Residual SD: 0.035 Balanced Design; Yes
$S: 0.059 Ref. Residual Mean: 0.026 Transformation: Ne Transformation
K: 8 Ref. Residual SD; 0.023
b: 0.236 Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9453 Calculated Value: 3.0506 Alternate: x1 < x2
Critical Value: <= 0.887 Critical Value: »=1.761
Normally Variances D am: 10
Distributed: Yes Homogeneous: No mm
m1
Qverride Option: N/A itical Value: »=1.812
Accept Null Hypothesis: Yes
Power;
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Wilk
Number Data Tes| Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.34 0.34 0.31 0.31 0.069 0.008 -0.119
2 0.48 0.48 0.3 0.3 0.071 0.018 -0.099
3 0.47 0.47 0.27 0.27 0.061 0.048 -0.069
4 0.47 0.47 0.35 0.35 0.061 0.033 -0.048
5 0.31 0.31 0.31 0.31 0.099 0.008 -0.018
6 0.41 0.41 0.39 0.39 0.001 0.073 -0.018
7 0.5 0.5 0.3 0.3 0.091 0.018 -0.008
8 0.29 0.29 0.1 0.31 0.119 0.008 -0.008
9 -0.008
10 0.001
11 0.033
12 0.061
13 0.061
14 0.071
15 0.073
16 0.091

Average individual growth {dry wt} in test sediment JT-S5-06 is not significantly
less than that in the control sediment at a=0.05.
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— .
Projeci Name:( P862-1 Hyalella Growth (dry wt)

Sample: x1
Samp ID:JT-55-08
Alias: NAS# 51935
Replicales; 8
Mean: 0.368
SD: 0.085
Tr Mean: 0.413
Trans SD; 0.884

Ref Samp: x2
Ref 1D Qontrol‘;\,
Alias; NAS# 5195G
Replicates: 8
Mean: 0.318
SD: 0.037
Tr Mean: -0.413
Trans SD: 0.862

Shapiro-Wilk Results:

Levene's Resulls;

Tesl Results:

Residual Mean: Test Residual Mean: 0.672 Statistic: Student's t
Residual SD: Test Residual SD; 0.515 Balanced Design: Yes
S85: Refl. Residual Mean; 0.638 Transformation: Rankils
K: Ref. Residual SD: 0.527
b: Deg. of Freedom; 14
Experimental Hypothesis
Alpha Level: N/A Alpha Level: 0.1 Null; x1 >=x2
Calculated Value: N/A Calculated Value: 0.1307 Alternate: x1 <x2
Critical Value: N/A Critical Value: == 1.761
Normally Variances D edom: 14
Distributed: N/A Homogeneous: Yes @perimental Alpha Level: 0.05
Calculated Value: -1.8911
Override Option: Not Invoked Critical Value: >=1.761
éccept Null Hypothesis: Yes
Power: /
Min. Difference for Power.
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whiiney Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Ranki Residuals
1 0.32 0,236 0.31 -0.319 0.177 0.094 -1.766
2 0.3 -1.013 0.3 -1.013 1.425 0.6 -1,013
3 0.39 0.877 0.27 -1.766 0.464 1.353 A.013
4 0.44 1.285 0.35 0.57 0.872 0.983 £1.013
5 0.32 0.236 0.31 -0.319 0.177 0.094 -0.319
3] 0.3 -0.319 0.39 0.877 0.732 1.289 -0,319
7 0.54 1.766 0.3 -1.013 1.353 0.6 -0,319
8 0.32 0.236 0.31 -0.319 0.177 0.094 -0.319
9 0.236
10 0.236
11 0.236
12 0.57
13 0.877
14 0.877
15 1,285
16 1,766

Average individual growth {dry wt} in test sediment JT-S5-08 is not significantly

less than that in the control sediment at @=0.05.
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Project Name: (P862-1 Hyalella Growth (dry _v_vt_l__)

Sample: x1 Ref Samp: x2
Samp ID:@ ) Ref ID:
Alias: NAS# 5194G Alias: NASFE195G
Replicates: 8 Replicates: 8
Mean: 0.283 Mean: 0.318
SD: 0.033 SD: 0.037
Tr Mean: 0.283 Tr Mean: 0.318
Trans SD:; 0.033 Trans SD: 0.037
Shapiro-Wilk Resuits: Levene's Results: Test Results:
Residual Mean:; 0 Test Residual Mean: 0.026 Statislic: Student's t
Residual SD: 0.03 Test Residual SD: 0.019 Balanced Design: Yes
8S8; 0.017 Ref. Residual Mean: 0.026 Transformalion: No Transformation
K. 8 Ref. Residual SD: 0.023
b: 0.125 Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1>=x2
Calculated Value: 0.9106 Calculated Value: 0.0588 Alternate: x1 <x2
Critical Value: <= 0.887 Critical Value: >=1.761
Normally Variances De 14
Distribuled: Yes Homogeneous: Yes Experimental Alpha Level: 0.05 2
Calculated Value: 20029
Override Option: N/A Critical Valug; >= 1.761
@Null Hypothesis: @
Power:7
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Tesl Trans. Reference  Reference Test Reference  Whilney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 0.29 0.29 0.31 0.31 0.007 0.008 -0.048
2 0.27 0.27 0.3 0.3 0.013 0.018 -0.043
3 0.28 0.28 0.27 0.27 0.003 0.048 -0.023
4 0.26 0.26 0.35 0.35 0.023 0.033 -0.023
5 0.26 0.26 0.31 0.31 0.023 0.008 -0.018
6 0.34 0.34 0.39 0.39 0.058 0.073 -0.018
7 0.24 0.24 0.3 0.3 0.043 0.018 -0.013
8 0.32 0.32 0.31 0.31 0.038 0.008 -0.008
] -0.008
10 -0.008
11 -0.003
12 0.007
13 0.033
14 0.038
15 0.058
16 0.073

Average individual growth (dry wt) in test sediment JT-55-10 is significantly
less than that in the control sediment at a=0.05. — ¢y 1
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deatn ety venifed
Test Number; 862-1 Freshwater Sediment Test a‘.j‘unn‘r Labweting pany 2/24/2015

Sheets  2-a-1% e

Water Quality Data
NAS  CLIENT Overlying water
BKR SMPL DESCRIP REPL DAY TEMP DO _ COND pH NH3 HARD ALK
3 5195G Control 22.2 76 219 6.8 09 34 30
7'5192G JT-SS-06 222 77 113 66 02 34 30
17 5194G JT-SS-10 22.3 76 133 66 03 34 40
18 5193G JT-SS-08 223 76 115 66 01 34 40

3 5195G Control 222

7:6192G JT-55-06 223

17 5194G JT-SS-10 222

18 5193G JT-SS-08 222

3 5195G Control 222

7 5192G J7-SS-06 22 .21

17 5194G JT-SS-10 221

18 5193G JT-S5-08 221 |

3 5195G Control 223 7.0 71
7 5192G JT-SS-06 22.2 7.0 71|
17.6194G JT-SS-10 221 70 )
18/5193G JT-5S-08 221 7.2 7.2
izl CR contioly 22,6

7,5192G JT-8S-06 224

17'5194G JT-S5-10 22.2]

18.5193G |JT-S5-08 22.2

3 5195G  Control
7.5192G JT-SS-08
17 5194G JT-SS-10

18 5193G JT-S5-08

230 73 139 72
228 74 124 72
227 74 124 72
227 71 120 72

@ oo mmdowdndomommndodomooddonmoaomaomom aom.ma:m|m.m-mmmm\mmmmmmmmm.mmm (=]

35195G Control 231
7,5192G JT-85-06 23.0
17 5194G JT-§S-10 228
18 5193G  JT-85-08 228 ! !
3 5195G  Control 25 73 71
7 5192G JT-5S-06 224 89 7.0
17 5194G  JT-55-10 222 6.7 70 2
18 5193G JT-SS-08 222 68 7.4
3 5195G Control 225
7 5192G JT-§5-06 222
17 6194G  JT-88-10 222
18 5193G JT-SS-08 223
3 51956 _Control 223
75192G JT-55-06 22.1.
17 5194G JT-S5-10 220
18 5193G JT-S5-08 I 22.1) _ _
3 5195G  Control 10 224 74 72
7 5192G JT-SS-06 10 222 74 7.1
17 5194G JT-SS-10 10 221 7.0 7.4
18 5193G JT-58-08 10 221 71 71
3 5195G Control 1 226
7 5192G JT-$S-06 11 227
17 5194G  JT-58-10 225
18 5193G_JT-SS-08 11 225
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Test Number: B62-1

Freshwater Sediment Test

212412015

35195G
75192G
17 5194G
18 5193G
3 5195G
7 5192G
17 5194G
18 5193G
3 51956
7 5192G
1751946
18 5193G
351956
7/6192G
17.5194G
18 5193G
3 51956
7 5192G

Control
JT-§8-06
JT-88-10

JT-SS-08

Control

JT-85-06
JT-8S-10
.JT;S_S -08
Control

JT-SS-06
JT-88-10
JT-8S- -08
Control

JT-55-06
‘JT-SS-‘!U

'JT-§8-08

'Control
_JT -$S8-06
JT-SS-10

18' 5193G
3! 5195G
761926
17'5194G
18,5193G
3 61956
7:5192G
17/5194G
18 5193G
3 5195G
7 '5192G
17 5194G
16 5193G
3 5195G
7/5192G
17 5194G
1851936
3 5195G
7 51926
17 5194G
18 5193G

3 5195G

7 5192G
17 51 894G

18 5193G

3 5195G
7 5192G

17 5194G
18 5193G

351956
751926
17 5194G

18 5193G

JT-SS-08
Control

JT-55-06
JT-85-10
JT-SS-08
‘Control

JT-55-06
AJT-8S8-10
1JT-SS-08
'Control

JT-85-08
1JT-8S-10
JT-SS-08
Controt

JT-58-06
JT-88-10
JT-SS-08
Control

JT-85-06
JT-88-10
JT-85-08
Control

JT-58-06
JT-55-10

JT-SS-08
Control

JT-85-10

JT-5S-08
‘Control

JT-SS-06

JT-88-10
JT-S8-08

12

12
12
12
13
13

13

13
14

14
14
14

15}
15
15
15
16
16
16
16
17
17]
17
17

22.6
226
24
22.4
23.0
23.1
231
23.1
23.9
23.6
23.4
23.4
224
22.5

6.3

6.3
6.1
6.2

7.0
6.7
6.6

6.7

6.8
6.6
6.6
6.9

73
7.1
6.7
7.1

126

119
122
119

17,
11
113
110

7.1

7.0

7.0

7.0

7.3
7.3

7.3
71

7.1

71

N, NN
Nitslerho,

7.5]
72
72
7.2

74
7.2

7.2

7.2

7.6




Test Number: 862-1 Freshwater Sediment Test 21242015

3 5185G Control 8 25 227

7 5192G JT-8S-06 8 25 224

17 5194G JT-8S-10 8 25 224

18 5193G JT-SS-08 8 25 222 I | I

3 56195G Control 8 26 229 72 118 7.2

7 5192G JT-8S-06 8 26 229 6.4 114 7.1

17 5194G  JT-SS-10 8 26 228 6.3 115 71

1851936 JT-S5-08 8 26 229 69 112 72

3 5195G _Control 8 27 220

7 5192G JT-8S-06 8 27 224

17 6194G JT-SS-10 8 27 224

18 5193G JT-SS-08 8 27 223 : ! _ ‘ 7

3 5195G _Control 8 28 227 85 122 80 <01 34 30

75192G JT-S8-06 8 28 226 75 113 73 <01 26 30

175194G JT-S§-10 8 28 226 75 118 73 <04 34 40

18 5193G JT-SS-08 8, 28 225 8.1 13 7.5 <0.1 26 40
| ' |
'Mean 224 70 123 72 - 2. 35
SD 04 05 22 02 -— 4. o,
n_ 116 52 24 52 8 8 8
Min 220 61 110 66 <01 26 30
Max 23.9 8.5 219 80 09 34 40
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RAW DATA DIVIDER PAGE
Test No. 862-1

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aquatic Sciences

_ Total Ammonia-N in Water: Computation Worksheet

Sallcylate Method (SOP #5492)

e = | 1 ! = _ [
Result S R ) B e B |
Sample Dilution |~ NH3-N || ISallmty : ‘
‘description factor |OD655 |(mg/L) | [pH |(ppt) y=0.1414x  sundrdcure
R? = 0.9992
‘Blank | — 4 . )
11.0 mg/l.NH3-NStd. | -—  0.151 __ 1.00 i ==
3.0mg/L NH3-N Std. | -— 0440 300/| | -
6.0 Mg/ NH3-N Std.  —~  0.862  6.00 "
10, 0mg/L NHa-N Std.; ——  1.400 _10.00] P ] 1m0
4 — __—-I = & i om0
Xs Omg/spike | -  0.449 3.7 | A - =
13.0mg/L spike dupl. | -—— _ 0.440[ 3.11 ’ e RS
5.0mg/L 2nd source | 0710 502 [ 1] o EEA B! [
[Ereiie—— _ N P £
1 Day 0 (1'23 15) B I e 5 150 etlaa [T o0 1re0
2 3 1 0120 _0.85 S—
3 7 B 0.023 _ 0.16] | ]
4 17 1 0040 028 L | ; — 11
5 18 L. 0020 col4 0 [ i i ‘
6 Reparling Ilyml_(mglL) 0.10 |
7 Day 28 (2-20-15) ) L \ _ | |
8 3 1 0009 _ND | | T [Recovery (%)= 104.8) |
9 7 1 0.002 ND B Precision (RPD}= | 202 |
10 17 1 0000 ND _|2nd source (%)= © 100.4; |
11 18 1 0000 _ND|| _ [ U] B _
12 _ Sample volume (ml): 0.50 !
13 o _ ! |Dilution factor . 1 i
14 - = r | ! -
15 i iSample Set Description: N ] |
16 e : _ | |TestNo.. 862-1 i |
17 o _ || |TestDay: 0,&28 L
18 - - | Spec;es_ Hyalella 1
19 |
20 L - B Sample Type (check) |
21 o Bulk Sediment Porewaters Sl
22 L Test Beaker Porewaters
23 X _|Overlying Water
> -~ _ - yingWater | .
25 - - N P T
26 . . 1 . |t
27 o - B e
28 B R — L — j ‘
29 ) . i
30 - L s=m— \ ! !
31 I ] -
32 - - . B il i
33 — Ne . 7
34 o _ || |Analyst: |  JUB
35 o ! | |Date anaiysed: ~ 2/20/201
36 | ] il
862-1 Days 0, & 28 overlying NH3 Page b of 3 3-1-05




SOP No. 5492

Northwestern Aquatic Sciences

‘Salicylate Method (SOP #5492)

Total Ammonia-N in Water: Computation Worksheet

Resuilt . A
Sample Dilution ‘NH3-N Salinity |
"description factor OD6&55 (mg/L) ' pH ‘(ppt) Starcard Curve
Blark =0 — -
1.0mg/L NH3-NStd. —— 157/ 1.00-
3.0mg/LNH3-NStd. - <0 300 o
6.0mg/LNH3-NStd. — ¥4 600 -
100mg/LNH3-NStd. — /.7  10.00 . |
30mglspike  — 4y] 1
30 mg/l spike dupl. | - HGO A .
5.0 mg/L 2nd source L7 B

1 Day o (1 -23-1 5) |Ij "™ 2m  am  aw  em  wmw  mm

2 3 1 LR A I Mo sevamria H

3 7 1 _ol? !

4 17 1 40 |11}

5 18 1 oL? N , = .

6 : Reporting limit (mg/L) = 0.10°

7 Day 28 (2-20-15) R T !

8 3 1,009 _Recovery (%) = #VALUE!

9 7 1 .00y Precision (RPD) = #VALUE! :
10 17 1 L0999 '2nd source (%) = #VALUE! |
11 18 1 _09? o -

12 Sample volume {ml): 0.50

13 ‘Dilution factor (

14 IS S -
15 __ Sample Set Description: '

16 ;Test No.. 862-1

17  iTestDay: 0,&28

18 | 'Species: Hyalella

19 : N -

20 3 _Sample Type {check) _

21 ! [Bulk Sediment Porewaters

22 ’ __ . Jest Beaker Porewaters

23 X 'Overlying Water ‘

24 . ™ B

25 |

26 i

27 3

éj !

29

30 i )

31 1

32 : i
33 o [

34 Analyst: JB g)

35 _Date analysed: 2/20/20

36 ! ‘

-

862-1 Days 0, & 28 overlying NH3 Page 3‘5 of 37 3-1-05




RAW DATA DIVIDER PAGE
Test No. 862-1

CHAIN-OF-CUSTODY RECORDS
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{ X :
Date g i’% / f) Initials _{f?_

b
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA1

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3381  Client; QC Test investigator
Test Type (rangefinding/datinitive), Test Length (hr)

Species Hyalellaazeca

4‘-‘-‘8";0/ \’co
¢ ?“"(7 o

-~

86

STUDY MANAGEMENT
Client; QC test

Client's Study Monitor: QC test

Testing Laboratory: Northwestern Aquatic Sciences

Test Location: Newport Laboratory

Laboratory's Study Personnel: o
Proj. Man./Study Dir. G.J. Irissarri

QA Officer L. K. Nemeth

3

1. Vel pal fory b7 2. 2Bl by
4,

Test Beginning: /m13~1 S p8ls Test Ending: i-24d-1s

=x:1e

TEST MATERIAL Fis ey ‘
Description: Potassium Chloride Crystals - LotNo.:  // %7 { ¥4

NAS Sample No.

Date of Collection:

Date of Receipt:

Temperature (deg C):

Dissoclved oxygen {mg/L):

pH:

Conductivity (umhos/cm):

Hardness {mg/L):

Alkalinity (mg/L}:

Salinity (ppt):

Total chlorine {mg/L):

Total ammeonia-N {mg/L):

DILUTION WATER
Description: Moderately hard synthetic water

Date of Preparation/Collection: /1575

Water Quality: Cond. (umhos/cm): 28> Salinity (ppt) JEISIEN. S

Hardness (mg/L as CaCOs): 7y Alkalinity (mg/L as CaCOs):

Treatments: Aerated =24 hrs

TEST LOCATION
Test conducted in (Circle one): Croom1_J room2 frailer water bath  other:

Randomization chart:

0- |ons ooty /o | 6V | o

OV | 0. 15 | & 0.063 0.5 | /-@

7

Error codes: 1} Correction of handwriling error

2) Wiritlen in wrong location; entry deleted

3) Wrong date deleted; replaced wilh correct date

4) Emor found in measurement; measurement repeated ~ Page 1of _ 9

Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-XXX-HA1

Test No. 999-3381 Client QC Test Investigator
TEST ORGANISMS
Species: Hyalella azteca Age: 1-9 Diye Size:
Source: Chesapeake Cultures, Hayes, VA Date received: Jo -y
Acclimation Data:
Temp. DO Cond. [Hardness| Alkalinity Feeding Water
Date | (deg.C) | pH [(mg/L)|umhosiem| (mg/L) (mg/L) |Amount] description changes
s |1y 8 o | 9L /48 1§80 | jomeg n.9 g - 45200
I~y | o | R | £ 2SS | 33y | . -. Lr
1735 |20y | PC | ¥4 3 L5 Lo 7 t
Mean .5 | 2.2]10.5] 259 1l 10>
S.D. 1.7 |e,d4] 23] 0% | &F X
(N) % Y > 2, > =
Photoperiod during acclimation: 16:8, L:D

TEST PROCEDURES AND CONDITIONS

Test concentrations (50% series recommended): 1,0.5,0.25 0,125 0.063 0 g/L

Test chamber: 250 ml glass beakers Test volume: 100 m|
Replicates/treatment: 2 Organisms/treatment: 20 (10/rep)
Test water changes:

None Aeration during test:

None
0.5 ml YTC suspension per beaker on days 0 and 2

Feeding:

Test temperature (deg.C{LZS +1br2041
Photoperiod; 16:8, L.D

P,
Duration: 24-hr, 48-hr@r§y
Beaker placement: Strafified randomization

MISCELLANEOUS NOTES

Test solution preparation:

Working stock: Dissoclve 0.5g KCI crystals in dilution water and dilute to 500 mL.
Final conc.: 1.0 g/L.
Test concentration KCl working stock Dilution water
{(g/L) {ml200ml)
< @ Brought up to
N7 1 200 final volume of
0.5 100 200 ml with
0.25 50 dilution water
0.125 25 and distributed
0.063 12.5 evenly between
0 ¢ two replicates
Page2of _% _ Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA1
ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-3381 Client QC Test
DAILY RECORD SHEET

Day 0 ( / /7,3/:5’)@’6/@51

Conc. Temp. Cond. DO Hardness | Alkalinity Survivors

{ g/L ) | (deg.C) pH | (umhos/cm)| {(ppm) {mg/L) {mg/L) A B
1. 1 2L 1-H M| 1990 2.5| Te FO 2, 0
2. 05 |22 | 3M Jlib O 9. . g 0 7.0
3025 |21-7 23 1Y -3 19 o
4. 0125 | 2 7%Y 3 512 . 9 A
5 0083 [ 21| Ho 295 -L e o Lo
6. 0 2ol F T | 2g2- %-5 % o e, fo [D

Each beaker fed 0.5 ml YTC suspension. Initials: Y%

Day1( | /W B

Conc. Temp. Cond. DO Hardness | Alkalinity Survivors
( g/L ) | (deg.C}) pH {(umhosfcm)} (ppm) {mg/L) {mg/L) A B
1. 1 1.2 33| 1980 ST ()) < (SD)
2. 05 WA e | 11 eof [ O £(2.0)
3. 025 [ 139 Fl| Hyar 1O [&
4. 0125 | 712 4| <494 /o [O0
5 0063 | 141 | Hb 41— O =
6. 0 1he | 3.5 | ZwD K= 1O
Day2 (!l /25/s5)es
Conc. Termp. Cond. bO Hardness | Alkalinity Survivors
{ g/L ) | {(deg.C) pH | (umhos/cm}| {(ppm) {mg/L) (mglL) A B
i 1 Z%.% 1% 2T .0 HE ] L wp) disn)
2. 05 23%.4 1Y Il T.0 T{pYy 4 (4
3. 0.25 233 1.9 T3 .4 fe) Lo
4 0125 | 224 | 33 555 5. /0 00
5. 0.063 2%.4 1.3 HHe %1 1O 1
6. 0 2%.3| 15 304 Tl T 8 {D e
Each beaker fed 0.5 mlYTC suspension. Initials: 231
Day3 (1 /26 I5)&)
Conc. Temp. Cond. DO Hardness | Alkalinity Survivors
{ g/lL ) | (deg.C) pH |(umhos/cm)| (ppm) {mg/L) {mg/L) A B
1 == = — -
2. 05 256 1.9 12.% 2 J L LW APYEATENTL
3. 0.25 2%.0 3.1 w0 il MoT AsscmxED
4. 0125 | 2% 1.6 560 e -y
5. 0.063 | 2935 | 7.b ER 3.3
6. 0 2% 4 | 1.5 B 1.%
Day4 (\ /RAY) Je
Conc. Temp. Cond, DO Hardness | Alkalinity Survivors
(g/ll }) |(deg.C)| pH |{umhosicm)| (ppm) {mga/L) {mg/L) A B
1. 1 - — — — — — o )
0% TS5 37, ZEG %] A > 00
3. 025 | 232 7. 9] F38% K. io L
4. 0125 (23273 | 534 IO ... \ 1z 1o
5. 0063 | 3.3 | A& H4 b 5l T RS D 10
6. 0 230 | A b | B3 Kt £ e o )
Mean

SD (s.ss. PALE §>
n

Page3of _¥ Revised 12-5-01



Chesapeake Cultures

P.O. Box 507 Hayes. VA 23072 (804)693-4046 (804)694-4704 fax
www.c-cultures.com
growfish@c-cultures.com

95 /? cVA (=Ll
Shipment Information Y
Species &%ﬁ Yy gé A & Z,é@g _ Date ’/970'//5
Age v -4 Ay )5 pam P.O.No. Vexrbas
Quantity 93/ +4 Invoice No, 9305

Temperature R % °C Salinity ™ pH #5%

Notes ‘TZLﬁ-»vJL FNOte /

Biologist %{/LL// Q&m

Y
7%’ Please inspect shipment and report any problem immediately X
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Hyalelia Acute wq 999-3381

[Day Concentration (g/L) Temperature

Water Quality Data - test #999-338 Hyalella KC| QC test

pH Conductivity DO Hardness Alkalinity

0 1 227 786 1990 8.5 86 70
0 0.5 227 714 1160 8.6
0 0.25 227 73 728 87
0 0.125 228 13 510 8.6
0 0.063 227 711 395 8.6 i
0 0 224 71 282" 85 86 60
1 1 232, 1.0 1980 8.2
1 05 232 76 1208 8.2
1) 0.25 232 78 747 85
1 0.125 232 78 521 83
1 0.063 231 786 412 84
1 0 230, 75 300 8.2
2 1 233 78 2080 8.0 '
2 0s 234 78 1264, 8.0
2 0.25 233 18 793 8.1
2, 0.125 234 1.7 855 8.1
2, 0.063 234 77 442; 82
2 0 : 3.3 5, 300 8.2
3 1 1 | i
3 05 236 7.7, 1282 76 =
3 0.25 236 77 804 7.6
3 0.125 236 76 560 7.8,
_3 0.063 235 76 454 7.7,
3 0 234 75 316] 7.8,
4 1 . N
4 05 233 79 1269 8.1
4 025 232 78 785 8.1
4 0.125 L 23.2, 7.7 536 8.1
4 0.063 : 233 7.8 446 8.1 i o
4. 0 231 76 338 8.1 86, 70
MEAN 232 76 _ 82 86, 67
8D 03 02 0.3 0. 6]
‘N 28 28 . 28 3 3
MIN 224 7.1 176 86 60
‘MAX 236 7.9, 8.7 86 70
. | i :
'MEAN 1.0 g/L I 2017
.SD w : _
.N 3
I
'MEAN 0 g/L 308
SD 21
N 5

PALE 5 of T



™

Acuteg 96-hr Toxicity Test-96 Hr Survival /
Start Date: 1/23/201509:15  TestD: 999-338 Sample ID: REF.Ref Toxicant
End Date: 1/27/1201510:30 Lab ID: ORNAS-Norshwestern Aquati Sample Type: -Potassium chloride
Sample Date: Protocol: NASXXXHA1-Hy z Test ies—" HA-Hyalella azteca
Comments:
Conc-gmiL 1 2
D-Control  1.0000  1.0000
0.063 1.0000 1.0000
0.125 1.0000 1.0000
0.25 1.0000 1.0000
0.5 0.7000 0.3000
1 0.0000 0.0000
Transform: Arcsin Sguare Root Number Teotal
Conc-gm/L  Mean N-Mean Mean Min Max CV% N Resp Number
D-Contro!  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.063 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.125 1.0000 1.0000 1.4120 14120 1.4120 0.000 2 0 20
0.25 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.5 05000 05000 0.7854 05796 0.9912 37.050 2 10 20
1 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed \
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 05000 0.4282 (.5838
5.0% 0.5000 0.4209 0.5840 //
10.0% 05000 0.4119 0.6069 1.0
20.0% 0,5000 0.3862 06474 1
Auto-0.0% /0.5000) 0.4282 0.5838 097
) — 0.8 4
0.7 ]
@ 0.6
g ]
Q0.5 -
@ 1
o 0.4 !
0.3 -
0.2 -
0.1 1
0.0 — T T — T
0.01 0.1 1

Dose gm/L

ToxCalc v5.0.23N
PREE G of ¥



Test: AT-Acuie 96-hr Toxicity Test Test ID: 899-3381

Species: HA-Hyalella azteca Protocol: NASX)XXHA1-Hyalella azteca acute
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chloride
Starl Date: 1/23/2015 09:15 End Date: 1/27/2015 10:3 Lab ID: ORNAS-Norhwestern Aquatic Sciences
Pos| ID |Rep Group Start 24Hr | 48Hr | 72Hr | 96 Hr Notes

1 1 D-Control 10 10

2 2 D-Control 10 10

3 1 0.063 10 10

4 2 0.063 10 10

5 1 0.125 10 10

6 2 0.125 10 10

7 1 0.250 10 10

8 2 0.250 10 10

9 1 0.500 10 7

10| 2 0.500 10 3

11 1 1.000 10 0

12 | 2 1.000 10 0

Comments: ; .. i+t~ Jenfed aqaiaSY laotvatow bt Sheels 3-5-15 Jrv

ToxCalc v5.0.23N
PALE F of F



Amphipod, Hyalella azteca, acute reference toxicant test

CV% =10.7
055

d
051
] +3 8D
5 045 ' * +2 5D
3 o /\
o 0.4 4
;_’ ] A A / Mean
g 035 v W ~ \.\/
Q
- 03]
] -2 8D
025 ] -3 5D
02 T =
\\{b\Qq‘ %Q\QQ’ '@\ch Q)\Q @/\Q o D fb\\ qfa"\ g - G)\,{b R Q)\»\”-’ R Q\\'b . rﬁ'{b . q)\\'b - N> q}\'\" 'L\\ Q\\\" Q‘D\\"‘ E q\\"‘
RN e fb\ AR 0’» & @ Qf]) & @ NPT
Test date
Dates Values Mean -2 SD -3 SD +2 SD +3SD
10/13/09 0.3400 0.3625 0.2847 0.2458 0.4403 0.4792
10/30/09 0.4400 0.3625 0.2847 0.2458 0.4403 0.4792
12/15/09 0.3700 0.3625 0.2847 0.2458 0.4403 0.4792
03/16M10 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
04/02110 0.3600 0.3625 0.2847 0.2458 0.4403 0.4792
10/26/10 0.4100 0.3625 0.2847 0.2458 0.4403 0.4792
02/118/11 0.3900 0.3625 0.2847 0.2458 0.4403 0.4792
03/25M1M1 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
08/26M1 0.4500 0.3625 0.2847 0.2458 0.4403 0.4792
021513 0.3100 0.3625 0.2847 0.2458 0.4403 0.4792
06/18/13 0.3400 0.3625 0.2847 0.2458 0.4403 0.4792
09/10/13 0.3300 0.3625 0.2847 0.2458 0.4403 0.4792
08M2/13 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
09/18/13 0.3700 0.2625 0.2847 0.2458 0.4403 0.4792
1112313 0.3400 0.3625 0.2847 0.2458 0.4403 0.4792
03/2114 0.3800 0.3625 0.2847 0.2458 0.4403 0.4792
04/2314 0.3300 0.3625 0.2847 0.2458 0.4403 0.4792
07/0114 0.3000 0.3625 0.2847 0.2458 0.4403 0.4792
09/05/14 0.3500 0.3625 0.2847 0.2458 0.4403 0.4792
09/19/14 0.3900 0.3625 0.2847 0.2458 0.4403 0.4792
ToxCale v.5.0.23N 10/9/2014

PALE ¥ OF ¢



SECTION B

Midge (Chironomus dilutus) 10-day sediment bioassay 862-3 data report



NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.; 862-3

Title: Toxicity of freshwater sediments using a 10-day midge, Chironomus dilutus, sediment bioassay as part
of the Remedial Investigation at the Jacobson Terminals Property in Seattle, WA

Protocol No.: NAS-XXX-CT4b, April 7, 1998. Revision 1 (10-28-03). Based on ASTM 2001 (Standard test
methods for measuring the toxicity of sediment-associated contaminants with fresh water invertebrates, E1706-
00), Am, Soc. Test. Mat., Phila., PA, and EPA Method 100.2 (Methods for measuring the toxicity and
bioaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064).
Washington State Sediment Management Standards (SMS) (Chapter 173-204 WAC, Last Update: 2/25/13).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98109.
Sponsor's Study Moniter: Mr. Philip Cordell
Testing l.aboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365
Test Location: Newport laboratory
Laboratory's Study Personnel: G.J. Irissarri, B.S., Proj. Mngr./ Study Dir.; L.K. Nemeth, B.A., M.B.A,, QA
Officer; R.S. Caldwell, Ph.D., Sr. Aq. Toxicol.; G.A. Buhler, B.S., Aq. Toxicol.; J.B. Brown, B.S., D.V.M,
Assoc. Aq. Toxicol.; Y. Nakahama, Sr. Tech.; L. Brady, Tech.
Study Schedule:

Test Beginning: 2-6-15, 1005 hrs.

Test Ending: 2-16-15, 1045 hrs,
Disposition of Study Records: All raw data, reports, and other study records are stored at Northwestern Aquatic
Sciences, 3814 Yaquina Bay Rd., Newport, OR 97365.
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Test Sediments: Freshwater test sediments collected as part of the Remedial Investigation at the Jacobson
Terminals Property in Seattle, WA. Details are as follows:

NAS Sample No. 5192G 5193G 5194G
Description JT-88-06 JT-S8-08 JT-88-10
Collection Date 1/12/15 1/12/15 1/12/15
Receipt Date 1/14/15 1/14/15 1/14/15

Control Sediment: The negative control sediment (NAS#5195G) was collected on 1-19-15 from an area
approximately one mile east of the Hwy. 101 bridge at Beaver Creek, approx. § miles south of Newpori, OR.
Treatments: Homogenized at test set up by mixing using stainless steel implements.

Storage: All test and control sediments were stored at 4°C in the dark in sealed containers uniil used.

TEST WATER

Source: Dechlorinated municipal tap water.
Dates of Preparation: 1-19-15 and 2-6-15
Water Quality:

pH: 7.7,7.5

conductivity: 108, 119 pmhos/cm

hardness: 26, 26 mg/L. as CaCO;

alkalinity: 30, 30 mg/L as CaCO,.

total chlorine: <0.02, <0.02 mg/L
Pretreaiment: Dechlorinated and aerated >24 hr,

Test No. 862-3 Page | of 5



NORTHWESTERN AQUATIC SCIENCES___

TEST ORGANISMS
Species: Chironomus difutus (formerly C. tentans), midge.
Size: 2" 10 3" instar, mean initial wt: 0.21 £ 0.01 mg
Source: Aquatic BioSystems, Fort Collins, CO
Acclimation: Holding conditions prior to testing averaged: Temperature, 22.7 °C; dissolved oxygen, 6.5 mg/L;
pH, 7.3; conductivity, 376 pmhos/cm; hardness, 129 mg/L as CaCOs; and alkalinity, 90 mg/L as CaCO;.
Photoperiod was 16:8, L:D. Half of the water in culture tanks was replaced with dechlorinated municipal tap
water during holding. Animals were fed Tetra Fin suspension and Selenastrum.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this
study.

Test Chambers: 300 ml high-form glass beakers
Test Volumes: 100 ml sediment layer; 175 ml test water.

Replicates/Treatment: 8

QOrganisms/Treatment: 80
Water Volume Changes: 2 water volumes per day

Aeration: None.

Feeding: Animals were fed 1.5 ml of Tetra Fin suspension (1.5 ml contains 6 mg dry solids) per beaker daily.
Acceptance Criteria: Results are valid if mean control mortality does not exceed 30%, and the mean individual
ash-free dry weight at test termination is > 0.48 mg.

Effects Criteria: 1) survival after 10 days, and 2) average individual biomass (based on ash-free dry weight)
after 10 days. Death is defined as no visible movement or response to tactile stimulation. Missing organisms
were considered to be dead,

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, conductivity, pH, hardness,
alkalinity and ammonia-nitrogen were measured in the overlying water of one replicate test container per
treatment on days 0 and 10 of the test. Temperature and dissolved oxygen were measured daily in the
overlying water of one replicate test container per treatment. Hardness and alkalinity were measured with
titrimetric methods. Ammonia-N was measured using Hach reagents based on the salicylate (Clin. Chim. Acta
14:403, 1996) colorimetric method; samples were not distilled prior to analysis. The photoperiod was 16:8,
L:D.

DATA ANALYSIS METHODS
Percent survival and average individual ash-free dry weight were calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)
average individual ash-free dry wi. = (ash-free dry wt.)/number weighed,
where:
ash-free dry wt. = dry weight of organisms recovered on day 10 — ashed dry weight, in mg

Means and standard deviations for the biological endpoints described above, and for water quality data, were
computed using Microsoft Excel 2010. The values for mortality and individual ash-free dry wt for the test
sediment were statistically compared against the reference sediment. Where appropriate, an arcsine square root
transformation was performed on proportional mortality data before analysis. Following determination of
normality and homogeneity of variances, a one-tailed Student T-test, Mann-Whitney or Approximate T test was
conducted at the 0.05 level of significance. The statistical software used was BioStat (version Feb 9, 2006
(EXCEL)) bioassay software developed by the U.S. Army Corps of Engineers, Seattle District.

PROTOCOL DEVIATIONS
None

Test No. 862-3 Page 2 of 5



NORTHWESTERN AQUATIC SCIENCES___

REFERENCE TOXICANT TEST
The reference toxicant test is a multi-concentration toxicity test using potassium chloride, to evaluate the
performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboraiory, A summary of the reference
toxicant test resuit is given below, The reference toxicant test raw data are found in Appendix I11.

Test No.: 999-3391

Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #114689.

Test Date: 2-6-15.

Dilution Water Used: Moderately hard synthetic water prepared from Milli-Q® deionized water.

Result: 96-hr LC50, 5.74 g/L.. This result is within the laboratory's control chart warning limits (2.71 -7.48
g/L).

TEST RESULTS
Observations of water quality in the overlying water throughout the test are summarized in Table 1. A detailed
tabulation of the water quality results by sample and test day can be found in Appendix II. The means and
standard deviations of percent mortality and growth (ash-free dry wt.) of midges exposed for 10 days to
sediments are summarized in Tables 2 and 3. Detailed data organized by sample and replicate, and summary
statistics for these observations, are given in Appendix II.

All water quality observations of overlying water temperature and dissolved oxygen were within the protocol
specified ranges. Ammonia-N in the overlying water ranged between <0.1 and 0.3 mg/L for all day 0 and day
10 measurements.

The test met the acceptability criteria specified in the SMS with 6.3% mean control mortality {<30% required)
and a control mean ash-free dry weight of 1.22 mg per larvae (=0.48 mg required). The reference toxicant
(positive control) EC50 result was within the laboratory's control chart limits (5.74 g/L; control chart mean =+ 2
S5.D.=5.10 £2.39).

Interpretation was based on guidelines from the Washington State Sediment Management Standards (SMS)
{Chapter 173-204 WAC, Last Update: 2/25/13). The SMS includes Sediment Cleanup Objectives (SCQ) and
Cleanup Screening Levels (CSL) biological criteria. The Sediment Cleanup Objectives establish a no adverse
effects level, including no acute or chronic adverse effect, to the benthic community. The Cleanup Screening
Levels establish a miner adverse effects level, including acute or chronic effects, to the benthic community. To
qualify as an adverse effect under the SCO for mortality the mean mortality in the test sediment is greater than
20 percent over the mean control and statistically different from the control (p =0.05). For the growth
endpoint, a mean reduction in the biomass that is greater than 20 percent of the control sediment response and
statistically different from the control (p=0.05). For the CSL adverse effects criteria mean mortality in the test
sediment is greater than 30 percent over the mean control and statistically different from the control (p = 0.05).
For the growth endpoint, a mean reduction in the biomass that is greater than 30 percent and statistically
different from the control (p =0.05).

Mean mortality of test sediments JT-88-06, JT-SS-08 and JT-SS-10 was 10.0%, 15.0% and 8.8%, respectively,
None of these were more than 20% above the control mortality; therefore none of the sediments exceeded the
SCO or CSL criteria for mortality. For the growth endpoint, all three test sediments were significantly different
from the control, but only two test sediments, JT-SS-08, and JT-88-10, resulted in and exceeded under the SCO
guidelines with ash-free dry weights of 0.93 and 0.91 mg/individual, respectively. No sediment failed the CSL
criteria for growth since none were >30% different from the control.

Test No. 862-3 Page 3 of 5



NORTHWESTERN AQUATIC SCIENCES

STUDY APPROVAL
] o
MM,MQ:!}/M.MM/L& 3 -19-1S OU&QA.QQ % 3-19-15
~Project Manager/Study Director Date

allty Assurance Un;xl Date

LL\A({& /\[WZ\

Date 340{-’5’

4
Assisjant Lal&@ratory Director

Test No. 862-3 Page 4 of 5



NORTHWESTERN AQUATIC SCIENCES____

Table 1. Summary of water quality conditions during tests of the midge, Chironomus difutus, exposed to
freshwater sediments.

Water Quality Parameter Mean £ S.D. Minimum Maximum N
Temperature (°C) 22.7+£0.5 220 24.0 44
Dissolved oxygen (mg/L) 6.1 £0.7 4.5 7.4 44
Conductivity (umhos/cm) 129 % 29 108 217 12
pH 7.240.1 7.1 7.4 12
Hardness (mg/L as CaCOs) 290+4 26 34 8
Alkalinity (mg/L as CaCQj) 3617 30 50 8
Total ammeonia (mg/1.) - <0.1 0.3 8

Table 2. Mortality results of Chironomus toxicity test and data interpretation using guidelines from the Washington
State SMS.

Percent mortality Significantly Percent higher Exceedance under  Exceedance

Sample description (Mean £ SD) higher than the (absolute) than sCo? under one-

control sediment  control sediment tesl criteria

at 0=0.05? for CSL*

Control (NAS# 5195G) 63+£52 - - an- -
JT-88-06 (NAS# 5192G) 10.0+ 14.1 No 3.7 No No
JT-SS-08 (NAS# 5193G) 15.0% 16.9 No 8.7 No No
JT-58-10 (NAS# 5194G) 8.8+11.3 No 2.5 No No

" Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean mortality is significantly higher (i-tailed
t-test at P<0.05) than the control sediment mean mortality and the absolute difference is >20%.

? Cleanup Screening Levels (CSL) exceedance if the test sediment mean mortality is significantly higher (1-tailed t-
test at P<0.05) than the control sediment mean mortality and the absolute difference is >30%.

Table 3. Growth results of Chironomus toxicity test and data interpretation using guidelines from the Washington
State SMS.

Average ash-free dry Statistically Percent Exceedance under  Exceedance under
Sample description wt/midge (mg)” significantly ~ Jowerthan  SCO? (MIGq-  one-test criteria for
{Mean £ SD) lower than control MIG/MIG>0.20) CSL?* (MIGe-
control sedimenl MIG/MIG>0.30)
sediment at
u=0.05?

Control (NAS# 5195G) 1.22 £+ 0.09 - - - -
JT-88-06 (NAS# 5192G) 098 £0.11 Yes 19.7 No No
JT-SS-08 (NAS# 5193G) 0.93 £ 0.15 Yes 23.8 Yes No
JT-88-10 (NAS# 5194G) 0.91+0.12 Yes 254 Yes No

" Pupae were not included in the sample to estimate ash-free dry weight (as per EPA/600/R-99/064, p. 59. section 12.3.8.2)

' Sediment Cleanup Objectives (SCO) exceedance if the test sediment mean growth is significantly lower (1-tailed t-
test at P<0.05) than the contro] sediment mean growth, and the difference is >20%.

Z Cleanup Screening Levels (CSL) exceedance (one-test criteria) if the test sediment mean individual growth in
significantly lower (1-tailed t-test at P<0.05) than the control sediment mean growth, and the difference is >30%.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
April 7, 1998 Revision 1 (10-28-03)

TEST PROTOCOL

FRESHWATER MIDGE, CHIRONOMUS TENTANS,
10-DAY SEDIMENT TOXICITY TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this study is to characterize the toxicity of freshwater sediments based on
midge survival and growth using the midge, Chironomus tentans.

1.2 Referenced Method: This protocol is based on EPA Method 100.2 (EPA/600/R-39/064) and ASTM
Method E 1706-00 (ASTM 2001).

1.3 Summary of Method: A summary of test conditions for the midge 10-day sediment toxicity test is tabulated
below. The 10-day sediment toxicity test with Chironomus tentans is conducted at 23°C with a 16L:8D
photoperiod at an illuminance of about100-1000 Jux. Test chambers are 300-mL high-form lipless beakers
containing 100 mL of sediment and 175 mL of overlying water. Ten second to third-instar midges are used in
each replicate (all organisms must be third instar or younger and at least 50% of the larvae must be third instar).
The number of replicates/treatment depends on the objective of the test. Eight replicates are recommended for
routine testing. Midges in each test chamber are fed 1.5 mL of a 4 g/L fish food flakes suspension daily. Each
chamber receives two volume additions per day of overlying water. Overlying water can be culture water, well
water, surface water, site water, or reconstituted water. Test endpoints include survival and/or growth.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road, P.O. Box 1437
Newport, OR 97365.

2.4 Test Location:

2.5 Laboratory's Personnel to be Assigned to the Study:
Study Director:
Quality Assurance Unit:
Aquatic Toxicologist:
Aquatic Toxicologist:

2.6 Proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Eight week holding
times may apply in some circumstances. Reference toxicant test to be run concurrently.
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2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices
(GLPY) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).

3. TEST MATERIAL

The test materials are freshwater sediments. The control, reference, and test sediments are placed in solvent
cleaned 1 L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored at 4°C in the
dark. The original sealed containers may be stored for up to 14 days prior to testing. Eight week holding times
may apply in some circumstances.- If jars are not full when received or if sediment is removed for testing,
headspaces should be filled with nitrogen to retard deterioration. A negative control sediment is collected from
a clean site. In addition, a reference sediment, a clean sediment with physical characteristics similar to the test
sediments, may be emploved as a comparison station.

4. TEST WATER

Test water (overlying water) at NAS is normally C. remtans culture water, which is moderately hard synthetic water
at a hardness of 80-100 mg/L as CaCO, and alkalinity of 60-70 mg/L as CaCOs. Dilution water is prepared from
Milli-Q reagent grade water and reagent grade chemicals. Test water may also be well water, surface water or site
water depending on the study design.

5. TEST ORGANISMS

5.1 Species: midge, Chironomus tentans.

5.2 Source: Cultured at NAS (Originally obtained from U.S. EPA Environmental Research Lab, Duluth,
MN) or purchased from a reputable commercial supplier.

5.3 Age: Third instar or younger larvae (at least 50% of the larvae must be in the third instar at the start of the
test). Third instar is normally 9 to 11 days after hatching; head capsule widths range from 0.33 to 0.45 mm; or
length ranges from 4-6 mm, or dry weight ranges 0.08 to 0.23 mg/individual.

54 Acclimation and Pretest Observation: Cultures are maintained at 23 + }°C under a 16:8 L:D photoperiod. The
culture water is moderately hard synthetic water. Midge are fed finely ground Tetrafin flakes in suspension (10g
Tetrafin in 100 mL Milli-Q water). Mortality during the 48-hr prior to testing should not be excessive.

6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 300-mL high-form
lipless glass beakers (Pyrex® 1040 or equivalent). Test chambers are maintained at constant temperature by
partial immersion in a temperature-controlled water bath or by placement in a temperature-controlled room.
Aeration is not empolyed unless dissolved oxygen drops below 2.5 mg/L. The test is conducted under an
illuminance of 100 to 1000 lux with a 16L:8D photoperiod.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in
EPA/600/4-90/027F. New glassware and test systems are soaked 15 minutes in tap water and scrubbed with
detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh,
dilute {10%, V:V} hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized
water; rinsed once with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three
times with deionized water. Test systems and chambers are rinsed again with dilution water just before use.
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7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of midge larvae to test, control, and reference sediments.
The sediments are placed on the bottom of the test containers and are overlain with test water. The test exposure is
for 10 days. The renewal of overlying water consists of two volume additions per day, either continuous or
intermittent. Each treatment consists of eight replicate test containers, each containing 10 organisms. Test chamber
positions are completely randomized. Test organisms are randomly distributed to the test chambers. Blind testing
is normally used.

7.2 Setup of Test Containers: Sediments are homogenized and placed in test chambers on the day before addition
of test organisms. Sediment (100 ml) is placed into each of eight replicate beakers. After addition of the sediment,
175 ml of test water is gently added to each beaker in a manner to prevent resuspension. The overlying water is
replaced twice daily. The test begins when midges are iniroduced to the test chambers. Initial water quality
measurements are taken prior to the addition of test organisms.

7.3 Effect Criterion: The acute effect criterion used in the midge bicassay is mortality, defined as the lack of
movement of body or appendages on response to tactile stimulation. The optional chronic effect criterion is growth
which is determined by using dry weight measurements.

7.4 Test Conditions: No aeration is employed unless dissoved oxygen falls below 2.5 mg/L. The test temperature
employed is 23°C (range of + 1°C). A 16:8, L:D photoperiod is used. Illumination is supplied by daylight
fluorescent lamps at 130-1000 lux. The overlying water is replaced twice daily.

7.5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test containers as previously
described. Three extra replicates of midge larvae should be counted out and randomly selected for drying to
determine initial average weight and instar data.

7.6 Feeding: Midge larvae are fed 1.5 mL daily per test chamber (1.5 mL contains 6.0 mg of dry solids). A feeding
may be skipped if there is a build up of excess food. However, all beakers must be treated similarly.

7.7 Test Duration, Tvpe and Frequency of Observations, and Methods: The duration of the acute toxicity test is 10
days. The type and frequency of observations to be made are summarized as follows:

Type Of Observation Times Of Observation
Biological Data
Survival, growth Day 10
Physical And Chemical Data
Hardness, alkalinity, ammonia-N, Beginning and end of test in overlying water of one replicate
conductivity, pH, dissolved oxygen, and beaker from each treatment.
temperature
Dissolved oxygen, temperature Daily in overlying water of one replicate beaker from each
treatment.

Dissolved oxygen is measured using a polarographic oxygen probe calibrated according to the manufacturer's
recommendations. The pH is measured using a pH probe and a properly calibrated meter with scale divisions of 0.1
pH units. Temperature is measured with a calibrated mercury thermometer or telethermometer. Conductivity is
measured with a conductivity meter. Hardness and alkalinity are measured using titrometric methods.
Ammonia-nitrogen is measured using the salicylate colerimetric method (Clin. Chim. Acta 14:403, 1996).

7.8 Growth Measurement: Growth is measured as ash-free dry weight (AFDW) of animals in a test replicate at the
end of the test on day 10. Pooled animals from each test replicate are rinsed with deionized water, pently blotted
and placed into tared aluminum weigh pans. The pans are dried at 60-90°C to constant weight. The dried
organisms are placed into a dessicator and weighed as soon as possible to the nearest 0.01 mg (desirable to use
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10.

0.001 mg). The total weight of the dried midge in each pan is divided by the number of midge weighed to obtain an
average dry weight per midge. The dried larvae in the pan are then ashed at 550°C for two hours. The pan with the
ashed larvae is then reweighed and the tissue mass of the larvae is deterrnined as the difference between the weight
of the dried larvae plus pan and the weight of the ashed larvae plus pan. Pupae or adult organisms are not included
in the sample to estimate AFDW,

CRITERIA OF TEST ACCEPTANCE:

The test results are acceptable if the minimum survival of organisms in the control treatment at the end of the test is
at least 70% and the average ash-free dry weight of C. fenrans in the surviving controls is at least 0.48 mg.

DATA ANALYSIS

The endpoints of the toxicity test are survival and growth. Survival is obtained as a direct count of living
organisms in each test container at the end of the test. Average midge ash-free dry weight, also measured at the
end of the test, may be used to compare growth between treatment sediments and the control or reference
sediment. Ordinarily the following data analysis is performed. Due to special requiremenits, alternative methods
may be used. The means and standard deviations are calculated for each treatment level. Identification of toxic
sediments is established by statistical comparison of test endpoints between test and control or reference
sediments. Between treatment comparisons may be made using a Student’s t-test or Wilcoxon’s Two-Sample
test, where each treatment is compared to the control or the reference sediment. An arcsine-square root
transformation of proportional data, and tests for normality and heterogeneity of variances, are performed prior
to statistical comparisons.

REPORTING

The final report of the test results must include all of the following standard information at a minimum: name and
identification of the test; the investigator and laboratory; date and time of test beginning and end; information on the
test material; information on the source and quality of the overlying/test water; detailed information about the test
organisms including acclimation conditions; a description of the experimental design and test chambers and other
test conditions including feeding, if any, and water quality; definition of the effect criteria and other observations;
responses, if any, in the control treatment; tabulation and statistical analysis of measured responses and a summary
table of endpoints; a description of the statistical methods used; any unusual information about the test or deviations
from procedures; reference toxicant testing information.
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11. STUDY DESIGN ALTERATION
Amendments made to the protocol must be approved by the sponsor and study director and should include a

description of the change, the reason for the change, the date the change took effect and the dated signatures of the
study director and sponsor. Any deviations in the protoco]l must be described and recorded in the study raw data.

Page 5 of 7



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
April 7, 1998 Revision 1 (10-28-03)

12.

13.

14.

REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity test using a specified chemical toxicant to
evalvate the performance of test organisms used in the study. Reference toxicant tests are 96-hour, water only
exposures, not 10-day sediment exposures. The reference toxicant test is run concurrently. Performance is
evaluated by comparing the results of the reference toxicant test with historical results (e.g., control charts) obtained
at the laboratory.

REFERENCED GUIDELINES

ASTM. 2001. Standard Test Methods for Measuring the Toxicity of Sediment-associated Contaminants with Fresh
water Invertebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mat., Philadelphia, PA.

U.S. EPA. 2000. Section 12, Test Method 100.2, Chironomus tentans 10-d Survival and Gowth Test for
Sediments, pp. 55-62. In: Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated
Contaminants with Freshwater Invertebrates (Second Edition). EPA/600/R-99/064.

Weber, C.1. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/027F.

APPROVALS

for
Name Date

for Northwestern Aquatic Sciences
Name Date
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Appendix A
Test Conditions Summary

1. Test type whole sediment toxicity test with renewal of overlying water

2. Test duration 10 days

3. Temperature 23+ 1°C

4. Light quality daylight flourescent light

5. Illuminance 100-1000 lux

6. Photoperiod 16L:8D

7. Test chamber size 300-mL high-form lipless beakers (Pyrex® 1040 or equivalent)

8. Sediment volume 100 mL

9. Overlying water volume 175 mL

10. Renewal overlying water 2 volume additions/day (continuous or intermittent)

11, Age of test organisms 2nd to 3rd instar or younger larvae (= 50% of organisms must be 3rd instar)

12. Organisms per test chamber 10

13. Replicates per treatment 8 recommended for routine (depends on design)

14. Organisms per treatment 80

15. Feeding regime Fish food flakes, fed 1.5 mL chamber (1.5 mL contains 6.0 mg of dry solids)
daily on days 0 - 9.

16. Aeration None, unless DO falls below 2.5 mg/L.

17. Overlying (test) water Culture water, well water, surface water, site water or reconstituted water

18. Water quality Hardness, alkalinity, conductivity, pH, ammonia-N beginning and end;
temperature and DO daily

19. Endpoints Survival and growth (dry weight)

20. Test acceptability criteria Minimum control survival of 70%; mean weight of surviving control
organisms _0.48 mg AFDW

21. Sample holding <14 days at 4°C in the dark Longer under certain conditions

22. Sample volume required 1L (800 mL per sediment)}

23. Reference toxicant Concurrent testing required
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CT4b

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

TestNo. 852-3 Client Hart Crowser Investigator
STUDY MANAGEMENT
Client: Hart Crowser, Inc., 1700 Westlake Ave. North, Suite 200, Seattle, WA 98108

Client's Study Monitor:

Mr. Philip Cordell

Testing Laboratory: Northwestern Aquatic Sciences

Test Location: Newport Laboratory
Laboratory's Study Personnel:
Proj. Man./Study Dir.  G.J. Irissarri

ext

QA Officer L.K. Nemeth

1. R TN

o Vo 1O I 110w

3. Rk Prviesn -2

5. 47\ (AN

IS

i

2.

4. 1nurea Reaelo, (A
6. ~

B.

Study Schedule:

Test Beginning: 2-a~IS

looSs

TEST MATERIAL

Test Ending: Z2-l~1S

ey s

General description (see sample logbook/chain-of-custody for details):

NAS Sample No.: 5192G

5193G

5194G

Description: JT-55-06

JT-55-08

JT-88-10

Collection Date: 1/12/15

1/12/15

1712115

Receipt Date: 1/14/15

1/14/15

1/14/15

NAS Sample No.:

Description;

Collection Date:

Receipt Date:

NAS Sample No.:

Description:

Collection Date:

Receipt Date:

NAS Sample No.:

Description;

Collection Date:

Receipt Date;

NAS Sample No.;

Description:

Collection Date;

Receipt Date:

Error codes: 1) correction of handwriling error
2) written in wrong localion; entry deleled
3) wrong daie deleted, replaced with corrrect date

4) error found in measurement; measuremeni repeated
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NORTHWESTERN AQUATIC SCIENCES

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Investigator
SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES
Sample
No. Description

5195G || FINE Buencl, muD

5192G || DAeK @erown SANDY A u >, SOME =

5193G wn-rep_t{_snum BALACY Mub LY/ wopdy FRAcMpUT >

5194G [ pipck Mubby "anq O 1%2 wodh FRNGM ENTS , Bt PrasTic FILA, prumiphih
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Investigator
TEST WATER
Source: Dechlorinated municipal tap water
Date of Collection; - 915, 2= =15
pH 13,75
Cond (umhos/cm?2) ic¥, N9
Hardness {(mg/L) 2z ze
Alkalinity (mg/L}  no . e
Total Chlorine (mg/L) <o.02 , ¢0.02
Treatments: Dechlorinated, aerated
TEST ORGANISMS
Species: Chironomus dilutus Age: 2MNP 1o 3rdinstar
Source: MNAS-etlttres NouATIC BiCSisENnS Date received: 1-5-15
Acclimation Data:
Temp. DO Cond. |Hardness| Alkalinity Feeding Water
Date |{deg.C)| pH_| (mg/L) | umhosiem| (mg/L) (ma/L) changes
1.5-15] 20 | £9 b.2 456 191 l}o |Animals fed Tetra Fin YE.S
2-¢a%5] 94w | 16| &3 Bl i 20 and Selenastrum !
Details recorded on
Chironomid culture
data sheets
Mean | 22.F| 3.5 | &5 | 273¢ 124 90
SD. | — ~ — — = —
Ny | 2 7z 72 z 2 <z
Photoperiod during acclimation: 16:8, L:.D

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 ml glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume
Replicates/treatment: (8) % Organisms/treatment: (80)
Test water changes: Twice daily
Aeration: only if DO falls below 2.5 mg/L
Feeding: everyday beginning with day zero
Test temperature (°C): 23 £ 1

g0 (1c/pEP)

Beaker placement. Total randomization
Photoperiod: 16:8, L:D

Control Sediment:
Source: From an area approximately one mile east of the Hwy. 101 bridge at Beaver Creek,
approx. 8 miles south of Newport, OR.
1/19/15
-mm screen
darkness at 4°C, in sealed containers

Date collected:
Sieved through o .S
Storage:

MISCELLANEOUS NOTES

NAS# 51585G
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CT4b

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3

Client

Hart Crowser

Investigator

Test conducted in (circle one)@ room 2 trailer  water bath  other:

Randomization chart: TP Siee
& 12 16 24 20
5 i 13 % 29
4 1o e 22 2%
4 a1 s | z 21
| 3 | 2e o 2
| = (> | 19 25 | 2
FRoaT

Randomization chart;

Randomization chart;
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Investigator
DAILY RECORD SHEET

Day __0__(24 ¢/t lfprplonr

Beaker | Temp.*| DO* | Cond.*| pH* | Hardness®*| Alkalinity* | NH3*
No. |{(deg.C)| (ppm) |wmhosiem) {mg/L) (mg/L) | (ppm) Comments
9 |~3¢]| 3o | jIf |/ =6 30 Each beaker fed 1.5 ml
12 |2y el 14 | 2F |AY¥| 2& 30 Tetra Fin suspension
16 |13 ¥] J2 il |Z3| 2 ¢ 3 0 Initials: &L
28 2v%0 ¢.F | 136 |ZA2L] =Y z

Water changed in all
beakers.
Time: Ao
Initials:  gq-2,
IWater changed in all
beakers.
Time: ;G /(/
Initials:”  J~p—"
*Water quality measurements to be taken.
Day 1 (2 /% hy )52
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C}| (ppm) |umhosicm) {mg/L) (mg/L) | (ppm) Comments
g 12"

(2. s Each beaker fed 1.5 ml
12 72w | [p g Tetra Fin suspension
16 [22.2] b

. Initials; (%7
28 23.0| (.Y

Water changed in all
beakers,
Time: 07 /o
Initials: L1 5d

[Water changed in all
beakers.
Time: {6
Initials: ;2

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day___ 2 (2 [9 [15)g>s
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| (ppm) |wumhosicm) (mg/L) (mg/L) | (ppm) Comments
8 22,2 | &%

Each beaker fed 1.5 mi
Tefra Fin suspension
Initials: &al

12 22,6 G.“
16 22,4 2,3
28 22 .4 .5

Water changed in all
beakers.
Time: oscs
Initials: &>1

Water changed in all

beakers.
Time: fL oS
Initials: Y-
*Water quality measuremenits to be taken.
Day _ 3_ (2 /9 N5) &)\
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| {ppm) |tumhosicm) (mg/L) (mg/L) | (ppm) Comments
9 22,4 | o5 Each beaker fed 1.5 ml
12 1229 | el Tetra Fin suspension
16 2.3 bl Initials:  £3L
28 23,0 | ]

Water changed in all
beakers.
Time: o0S10
Initials: 631

[Water changed in all
beakers.
Time: [& (€0
Initials: 1%

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day __ 4 (Z./t0/tf] ¥
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No., |(deg.C)| (ppm) |tumhosicm) {mg/L} (mg/L) | (ppm) Comments
9 [22.¢ % 4 Each beaker fed 1.5 ml
12 ¢ A Tetra Fin suspension
16 |72 6.3 Initials: ~,—
28 |LuFH| 6.F

Walter changed in all
beakers.
Time: 0 $OC
Initials: e
Water changed in all
beakers.
Time: ({70
Initials: __ tm,
*Water quality measurements tc be taken.
Day __ 5_ (v /10 15 ) k7
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| (ppm) |tumhosicm) (mg/L) {(mg/L) | {ppm) Comments
9 10 -2 Ll | 1o% 1.7 Each beaker fed 1.5 ml
12 LY -T2 ] 1%% Eadl Tetra Fin suspension
16 -l 2| i [ B Initials: &t~
28 |1 22-%1 L-b| 11} |90

Water changed in all
beakers.
Time: g5 ©
Initials; g =

Water changed in all
beakers.

Time: [ OT
Initials: Y-

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No, 862-3 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__ 6 (% / (V)5
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity [ NH3

No. | (deg.C)| (ppm) |wmhosicm) {mg/L) (mg/L) | (ppm) Comments

9 AL E Each beaker fed 1.5 m|
12 |227.% (Y & Tetra Fin suspension
16 [z2.Yy| Y6 Initials: Le—
28 |23y | 4.5

Water changed in all

beakers.
Time: 0§+ O
Initials: Y=

Water changed in all

beakers.
Time: {£-30
tnitials: ¢ .~
*Water quality measurements to be taken.
Day__ 7 (2. 11315) .
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm} ]wmhosicm) {mg/L) {(mg/L) | (ppm) Comments
9 TT | 55 Each beaker fed 1.5 ml
12 13,7 €3 Tetra Fin suspension
18 [22.¢] &3 Initials: ¢
28 [23.5 | $9 ~

Water changed in all

beakers.
Time: AsoS
Initials: m—;
Water changed in all
beakers.
Time: (L /7Yy
Initials: ~

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__ 8 _ (4 /) ITa:s,
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity [ NH3
No. |(deg.C)| (ppm) |wmhosicm) (mg/L) {mg/L} [ (ppm) Comments
9 -\ _u Each beaker fed 1.5 m!
12 122-l] <.z Tetra Fin suspension
16 21-3| S.% Initials: 0Sme K
28 121291 59

Water changed in all
beakers.
Time: &1
Initials: ¢ e
Water changed in all
beakers.
Time: /¢ Z,c2
Initials: ~ >
[
*Water quality measurements to be taken.
Day__ 9 (2 /1S /i5)&dh
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. | (deg.C}| (ppm)} |wmhosicm) {mg/L) (mg/L) | (ppm) Comments
9 22.4 5.6 Each beaker fed 1.5 ml
12 22.9 5.4 Tetra Fin suspension
16 22,6 s Initials: &31
28 2% 5.3

[Water chaﬂged in all
beakers.
Time: osi0
Initials: eSL
Water changed in all
beakers.
Time: |20
Initials: L5
*Water quality measurements to be taken.

Page C? of QJ;



NORTHWESTERN AQUATIC SCIENCES
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-CT4b

Test No. 862-3 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day __10___ (2 /16 1S)e>l
Beaker | Temp.*| DO* | Cond.*| pH* | Hardness*| Alkalinity*| NH3*
No. |(deg.C)| (ppm} |wmhosicm) {mg/L) (mg/L) | {(ppm) Comments
9 22.% 6.5 e ER 26 v
12 J229 [ e3 liza |31 ] 26 ¥a
16 |22, | 6d | 0% |31 ]| 2o Lo
28 1234 | 6,2 | 123 |3} | =Yy Yo
Water changed in all
beakers.
Time: o510
Initials: £33
*Water quality measurements to be taken.
Day « !/ 1)
Beaker | Temp. DO Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) (mg/L) (mg/L) [ (ppm) Comments

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3  Client Hart Crowser Investigator

DAY 10 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors | Initials No. sSurvivors Initials

1 9 HAL

2 9 RN

3 o AN

4 i | 631

5 to (51

6 16 (A}

7 “ eSL

8 1o [ASY

9 Ils) &I
10 [[s} 6oL
11 [A £oL
12 i0 &)1 |
13 3 £3L
14 10 [}
15 q el
16 & 6L
17 i P12
18 | FA% Y
19 jo &51
20 10 &3}
21 9 £\
22 [fs) GAL
23 lo &L |
24 a3 Ay
25] 9 el |
26 q &Il
27 [ {o] 63l
28 % &L
29 i | [ 2)8
30 L' &I
31 & &5
32 JEaAce o1 9 o

4
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Hart Crowser Invesligator
Tare: Date 2-4-i5  Oventemp{(C.) 550 Dryingtime (hr) Z Initials & L
Standard Weights: 10 mg: Lo, 00 100mg: {00.81¢
Final: Date 2z-<4-i= Oventemp(C.) (% Drying time (hr.) 24 Initials _ g31
#1 Standard Weights: 10 mg: lo,on0 ¥ 100mg: 10o,01S
Final: Date z-n-(& Oventemp(C.) &2 Drying time (hr.} 24 Initials &34
#2 Standard Weights: 10mg: 10.¢0 b 100mg: _¢(p.016
Ashed Date 2-12-1S Oventemp(C.) 555 Dryingtimethr) 2 Initials aAL
Standard Weights: 10mg:_10.08F 100mg: 1oa .o 152
Equip. used: Oven: ZicE (¥, Flopea Balance: = apTopive MZP

iSoTEMP MU FFLE FusiAce
(Dry overnight at 60-90 °C, ash for 2 hrs at 550°C)

Tare wt. Total wt. (mg) Ashed total
Pan # {mg) 1 2 wt. (mg) #Weighed Comments
1 50.59 52.65 52,6\ 506,95 (O

> 05,3y 49,6% 43,69 45,52 {0

3 43,92 50.0% S6.072 He.0b o

4 4. 34 So.7l | SOFE 49,00 /o
4.5 42,80 | 4349 4196 lo
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 862-3 Client Harl Crowser Investigator
WEIGHING DATA SHEET

Tare: Date - Oventemp(C)__ 55O Drying time (hr.} “Z Jwek
Slandard Weights: 10me Lo, oot 100mg: _y oo 0C4

Final #1: Dale 2| -1S Oven lemp ( C.) &2 Drying time (hr.) z:—l 6.)1-
Standard Weighis: 10omg:_ {o,e03 100mg: oo, D1 ks

Final #2; Date 2-l<%5-{15 Oven temp ( C.) [ Drying lime (hr.) Z22 Initials £
Standard Weighls: 10mg: 106,005 100mg: oo, olS

Final #3: Date £.19-\5 Oventemp(C) S50 Drying time (hr.) zZ Initials ___ 1@y
Slandard Weights: 10mg:_1o.00k 100mg: oo, ools

Equip. used: Oven BPiLE M¥|  FISHER 1S0TEMP MUFFLE FURNALS

(Dry overnight at 60-90 degrees C)

Balance _Savtomving MAP

(Final ashing is at 550 degrees C for 2 hours)

Bkr. Pan Tare wt. Dry total wt. (mg) no. put into Ash weight Comments
# # {mg) 1 2 weighed pans-inilials {mg)
1 1 q\, 53 a1k A%, 12- wi L8 a3 (B
2 2 | 9a4. 32 Wo. 68 1o, 594 Vi 2 99, 34
3 3 latzg 164,97 104.32 {o LA Q4. 54
4 4 149513 NQ.e2 ljo.57F =) L3 A%, Lo
5 5 | 4%.4% 112, bl .43 io 25 iolL.q9%
6 6 B, 54 4796 4341 [e) t3 o
7 7 | Joz.3% 119.25 | naay Nl LB ot
i 8 | at pz 108,94 | 10%.e3 lo s 100. 3¢
9 9 145 319 {o3.7] 103,66 [ i a8 43
o 10 | 8,29 Fb,42 | 46,39 1o LB aa o4
tA 1 0,69 .04 LTl (o LS 2, 54
12 12 | 4y.23 0% G2 109.5%F o Lo q, \5
13 | 13 | jo3.B% 14t nhd4 7 Les 105,52
14 14 | 89.26 106, 39 106:1Y (o 72) a4, 24
15 | 15 | 92.p5 106.20 | 106.S Q 4 4538
16 16 | a2.4% 161, 20 loi, 14 [z LA Oep 37
17 17 | ¢4.93 o3z lol. b lo LS 47,38
18 [ 18 | 43,05 log,27 | 10%.20 9 ) q%. 35
19 19 | Ao, 24 icz 9% 102.41 10 U5 A3.19
20 20 | Ge,Se 109,23 jo9.2% 1o LA 99,53
21 21 | 45 a4 10t Gl 103,61 9 L3 Ag. 36
22 22 | 41 56 104,09 104,05 fa] o) qst, Mt
23 23 | @564 7. 29 49,35 i L5 B3, 84
24 24 | 95 40 106,30 106,223 k'S Lr3 9% 95
25 25 BE.72 165,18 los.13 9 Lo 93, 38
26 26 | 95 o jod.35 | 104.23 4 L3 4t Lo
27 27 | 94. A 106,45 106.4o o 72 a% 10
28 28 | az3.% loZ 4% j02.29 r's L as, 36
29 29 | an g4 105,63 105,40 9 Lr 9%, 34
30 30 | 101.9% 12,4 12.43 € L5 104.30
31 31 | a4, 64 loz.43 10Z. .45 A 75 Ab. HHt
32 | 32 | 93,8 03,75 | lob.94 9 2 A 14
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1300 Blue Spruce Drive, Suite C
Fort Collins, Colorado 80524

DATE:

ORGANISM HISTORY

2:4/2015

Toll Free: 800/331-5916

Tel:970/484-5091 Fax:970/484-2514

SPECIES:

Chironomus_dilutus (formerly C_tentans)

AQE:

Deposited 1/24/2015

LIFE STAGE:

Second Instar 2/4/2013

HATCH DATE:

Emergenl date 2/17.2015

15
Qe 27

BEGAN FEEDING:

Immediately

PAY S

FOOD:

Selenastrum sp., Flake slurry

Water Chemistry Record:

TEMPERATURE:
SALINITY/CONDUCTIVITY:
TOTAL HARDNESS (as CaCO, )
TOTAL ALKALINITY (as CaC'O;):

pH:

Commuents:

Current Range
22°C 22-26°C
190 mg/l 100-1990 my/l
60 mg/l 50-90 me/l
7.50 7.50-8.20

=

= 1
Facility Supervisor

14 of 26

Aquatic BioSystems, Inc  +  Quality Research Organisms



RAW DATA DIVIDER PAGE
Test No. 862-3

TEST DATA ANALYSIS RECORDS



I Ly

1 ] i ] ] T ¥80  eSL  (ZZ} ZL6 (9E'GE ‘68201 ® IVEE 00z o008 ¢ 8 0 oewdaibmis  0L-SS-Ir Dpsigez ze
8 8 8 K] e 8 ul oEg  1gE G2 6Pzl _|pres 150%0% 01 195°L6 1 000l o o o L DLBS-IF D¥elEiz. IE
zho o gL o N N S+ - .+ TN TS AL ZLPOL 0y iBELE Joook o oL ol 9 T 01SS-IF DFEIZiE  OE
160 Ly e W B0 V6 uBaW 60 (WLE LT L2V |EGBE LZTBOL (0 ieg'es _oo0L 0 o o ‘& OL-SS-Lr DKEISI0Z 6Z
‘950  ¥ES Y0 ;SGL 6LE8 ZVE6 6 _ iG16 _iooe ) 6 0 b OLSSAPTOMELS Y 82
_es0 _ s@e il LTV [BLEE _¥9L0L O E66B. “looor 0 o 0L ‘E OLSSF O¥BIS.LL L2
‘60t T iEZE  IEF _ 0RT) BEEE 190F 16 ITEE oo b 6 0 ‘z  'owssar oréisie sz
690 iZ8°G BO'Y ISl 25501 AT T 1LBED) 0oL E Lo 1 (01-SS-1r 19bAIS’EL 52
y ! . | . T pUL  Zas igrt 108 'ZEPS  wiloL 18 11KE6 _|gos iy ‘s 0L ewoidathmip  [80-SS-LM |OE6ISI8L (kT
8 8 i 8 L] i ul ‘zeo ~ ozE ezt ‘1EZL 0216 0F90L  [OF [BO¥6 oot ia oL _ oL L [80SS-1r 9E6IS [T IET
510 810 g9 691 LV Ly Q5] Ig0 638 Kl L€ zzes 66 |0 |v5'88 iogoL o ool ‘8 {B0SSIr 9E6IS)9  E2
£6°0 1T oGk 0%e gL g8 umaN Orl ga oy ‘zre  ¥5Z9 1es s ‘sgoe 008 ¥ s o 'S BOSS-Ar OEBIS Ll iZ
SL0 ELR 460 €L8 0946 BEY0L i ammm _ 1008 1 6 0 ¥ (e0SS-Lr oEslg 8z m2
‘eL0 €L S60 158 KO6R 6695 OB ‘o0ak 0 o o ‘€ BO-SS-Lr DE6IS[OL .61
80 9TR ML om0l PELE 0950L & 008 4 & o T eoSSLr ogslglez Bl
1oL 0B IEL Lv01 9EPOL £¥Zit B 008z g ol L 'Bo-SS-Ir ‘OESIGIOE 41
. ! . | ! 1260 26 6kF _ I8l [thee 89400 1o ool 0 0r  lob [eepdarbw’s  @0-sg-Ir 'OZELSE (8L
B 8 8 8 i 8 u gkl eai leri I0EEl 0456 sl80L 6 L & 0l L7 eosS-Lr 9zels[sh &b
Lo ©0 P R KL WL QS eE0 044 [LFE E00L [PHSE FBE0L 6 006 1 & O ‘s o0SSAT OZGISIZE vl
860 Zh 00l 006 UL 06 umeW 60 2L6 LTV L9Z 6L'E6 [16z0L 01 T o 0 ‘g 90SS-Lif Ozelslsl El
’ ’ ) I50°) 1501 i€} ‘LLEL [vBRE §66 0L ) 600l O o o » ooSSiriozeisisz zl
wOb 2R B iB0L [S6'46 el % ‘00z 008 T T 0 't 90SSLM[DE6ISvE 1L
B T T - T 3 S - VAL srzol o i ooy o9 b s o ‘T 90-SSLriDzEISIIE Ol
£80 UEY  i60') i26'0k [BE00L 69804 0L 286 00 ‘000, g 0.0l I 90rSg-Ar iDzeigie &
’ - - ; ] ~wbL _zPlL _€9L _ O£ 8l |SH96 45401 0b _ fzle DD o000 _ 0L 0F %woudaubmig maued [956LGIZE 8
8 8 8 h:l 8 K] U EEL B0ZE 2@ @Sk 2110l _‘evell 6 iEE0r  _ .ODS 006 b 6 _ o L _\wog [9SelsiL L
50°0 Zve 2s ‘Z6 S0 0 @S] Mk _ .ge0 _ ®9) sl GEl6 0Z80L 16 i50°E6 ‘oL ‘ooe b G 9 lonuop logeisiel 9
'l L £y ¥€6 90 V6 WEW. Szl SZ1L 8lL  I8GH |¥EEE issoll 6 zive 0oL 006 ‘s ol ‘s oauo) BERISZ S
: i i i L STL 0§ZL WLl BELL YT¥E FLBOL O lsees 00 o000+ 0 o o ¥ laued ‘OsEIs vl k
ML TSEIL Z@L LYBl BE'ES ‘€lE0L 8 2468 00 006 b 6§ 0 € leuen Dselg’sz e
Lzzr  ism  zr yesi 0966 250M |6 lebse ‘0oL ‘008 L 6 0 z [eaued iDSELS.r 2
60) 0501 064 166F)L 1467101 LrZhE 101 I8 16 100 [0'004 10 ool i [o4Ued HEELEE L
[TGE 1M LHOWd AMNSd. LYOW AHNS: __ (Buy ‘Ea\u Nmﬂ Eﬂ Nuétbmze o) 1w [ INNGD] (bur) Lm: ' LHOWd AMNSd| LHOW AMNS LINI- _ 1d3y|dI¥3S30 : 14WSTEHENXTONI
i i MQAJY, MOIVL m azHsy.  Aual 1w 3Vl TAN3ND T SYN
zo0 oo as’
510 [F41] uBSK
810 S61¥  [0Z0 0L BLEF _MBLP G
810 ooer |60 0L a0 'kEmy b
0z'0 gogy |lzo oL co0s [zeLy €
22'0 ey [ezo o eelr .BESF €
(%) gios  |ozo ok 1928 i 1
wsuetn (B |wsp Junco FA]
im0y ‘Bag| wapaysa| am Bae’ WAL g e’ N i :
LIHOEM TVLLINI A _ "LNNOD LWL 1=9SEWOI] [enpjapy) edaianes {LINVLECWI0O H=AlEHoWaG= L HOW
) LM JHVYL-LM AHQ=SEeIog JE0l=1 M) (LINUAHNS YO0 =IBAAINS%=AHNS |
INNOD LWIMJ Y 1=5ERuioK say-use fenprupul alessatemQ-y {Buw) vogeuniud) 159 12 uao._\nou\._ rswisuieilio 159 jo 1ylliam Aip + LA SHVL =10 AHO AHNS-LINI=PE8p Jaqumui= L HOW]|
ojeydal usall ja jublam wsiueto say-yse _ss alM AHO QIHSY - LM AMOQeMaSYL _ ['pua 1691 18 payfjem swsiieflio 1581 40 Jaquiny =1NNOD LM £I0AININS FHQUINU=ANNS]
UORBUILLG} 159} 19 X wrodpua e jou s yBiam Ap say-yse i ued jo WM Alp’ Jaquinu [eqiut= LiNI |
palaagaa) swsiueflo 1$0) payse jo _ﬁ_ws + ued payse Jo IyBiam = (A AYO 0THSY o '{Bui) uopeuuLLE) 159) 18 BlEandal 18w Jo) pesn Ued 10 1uljam PaysE = (A Juv1 JRqUIny JaEag=yE’
a]i4 suone|najen pue Ajug ejeq sjujodpus
=l
SinYp snwouayd AQ-0)
G\-t£ 159 JUSLIPSS JBIRMLUSEI €298 Jaquny 352

SPIUS v, haqlviogn)
ssowbo payusa s VYYD
c t



Project Name: (P862-3 Chironomus % Mortality/

higher that that of the control sediment at a=0.05.

Sample;_ x1 Ref Samp: _x2
S@ ID: JT-S8-06 Ref(G: Control
Alias] NAS# 5192G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 10 Mean: 6.25
SD: 14.142 SD: 5.175
Tr Mean: N/A Tr Mean: N/A
Trans SD: N/A Trans SD: N/A
Shapiro-Wilk Results: Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 12.833 Statistic: Mann-Whitney
Residual SD: 10.868 Test Residual SD: 6.43 Balanced Design: Yes
§8: 2244172 Ref. Residual Mean: 8.641 Transformation: rank-order
K: 8 Ref. Residual SD: 2.385
b: 42.996 Deq. of Freedom: 14
Experimental Hypolhesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: 0.8237 Calculated Value: 1.7288 Alternate: x1 > x2
Critical Value: <= 0.887 Critical Value: »>=1.761
Mann-Whitney N1: 8
Mann-Whitney N2: 8
Normally Variances Degrees of Freedom:
Distribuied: No Homogeneous: Yes CI_Expenmentai Alpha Level: 0.05/\
T T Calkcumated ValueT 33
Override Option: Not Invoked Critical Value: >= 49.000
Accept Null Hypothesis '
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Dala Data Residuals  Residuals Ranks Rankits Residuals
1 0 4 0 4 12.833 11.522 4 -12.833
2 40 16 10 11 26.398 6.913 4 -12.833
3 20 15 10 11 13.732 6.913 4 -12.833
4 0 4 0 4 12.833 11.522 4 -12.833
5 0 4 10 11 12.833 6.913 4 -11.522
6 10 11 10 11 5.602 6913 4 -11.522
7 10 11 10 11 5.602 6,913 4 -11.522
8 0 4 "] 4 12.833 11.522 11 5.602
9 11 5.602
10 6.913
11 6.913
12 6.913
13 6.913
14 6.913
15 13.732
16 26.398

The percent mortality in test sediment JT-S5-06 was not significantly
—65t




Project Name:( P862-3 Chironomus % I\I)?al-it}:)

Sample: x1

Samp ID;((JT-55-08 )
Alias: NA 893G

Replicates: 8
Mean: 15
SD: 16.903
Tr Mean; 17.737
Trans SD: 16.677

Ref Samp: x2
Ref ID; CGontrol )
Alias: NAS# 5195G
Replicates: 8
Mean: 6.25
SD: 5.175
Tr Mean: 11.522
Trans SD: 9.541

Shapiro-Wilk Results; Levene's Results: Test Results:
Residual Mean: 0 Test Residual Mean: 13.303 Statistic: Student's t
Residual SD: 11.662 Test Residual SD: 8.71 Balanced Design: Yes
S$8: 25B2.955 Ref. Residual Mean: 8.641 Transformalion: ArcSin
K;: B Ref. Residual SD; 2.385
b: 48.025 Deg. of Freedom; 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 <= x2
Calculated Value: 0.8926 Calculated Value: 1.4601 Alternate: x1 > x2
Critical Value: <= 0.887 Crilical Value: >=1.761
Normally Variances Degrees of Freedom: 14
Distributed: Yes Homoegeneous; Yes xperimental Alpha Level: 0.05
“Calculated Value: 0.915
Override Option: N/A Critical Value: ==1_761
Accept Null Hypothesis;
Power:
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 20 26.565 0 0 8.828 11.522 -17.737
2 10 18.435 10 16.435 0.698 6.913 ° -17.737
3 0 o 10 18.435 17.737 6.913 -17.737
4 10 18.435 0 0 0.698 11.522 -11.522
5 40 39.232 10 18.435 21.494 6.913 -11.522
6 0 0 10 18.435 17.737 6.913 -11.522
7 0 0 10 18.435 17.737 6.913 0.698
8 40 39.232 0 0 21.494 11.522 0.668
9 ' 6.913
10 6.913
11 6.913
12 6.913
13 6.913
14 8.828
15 21.494
16 21.494

The percent mortality in test sediment JT-55-08 was not significantly

higher that that of the control sediment at @=0.05. _ .31




Project Name: (P862-3 Chironomus % Mortality

Sample; x1
Samp ID@ >
Alias: NAS# 5194G
Replicates: 8
Mean: B8.75
SD: 11.26
Tr Mean: 0.058
Trans SD: 1.072

Ref Samp: x2
Ref ID:<Control >
Alias: N 5195G
Replicates: 8
Mean: 6.25
SD; 5175
Tr Mean: -0.058
Trans SD:. 0.662

Shapiro-Wilk Resulis:

Levene's Resulis:

Test Results:

Residual Mean: Test Residual Mean: 0.916 Statistic: Approximale t
Residual SD; Tesi Residual SD: 0.436 Balanced Design: Yes
S$S; Ref. Residual Mean: 0.6 Transformation: Rankits
K; Ref. Residual SD: 0.166
b: Deg. of Freedom: 14
Experimental Hypothesis
Alpha Level: N/A Alpha Level: 0.1 Null: x1 <=x2
Calculated Value: N/A Calculated Value: 1.9139 Aliernate: x1>x2
Critical Value: N/A Crilical Value: >=1.761
Nomally Variances _..Degrees of Freedom; 12
Dislributed: N/A Homogeneous; No @perimental Alpha Level: 0.0;
~—Calculated value: 0.2603
Override Option: Not Invoked Critical Value: >=1.782
Accept Null Hypothesis
Power:
Min. Difference for Power:
Trans, Levene's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Tesl Reference  Whitney / Wilk
Number Data Test Data Data Data Residuals  Residuals Ranks Rankjfs Residuals
| 30 1.766 0 -0.858 1,708 0.8 -0.858
2 10 0422 10 0.422 0.364 0.48 -0.858
3 0 -0.858 10 0.422 0.916 0.48 0.858
4 10 0422 o -0.858 0.364 0.8 -0.858
5 0 -0.858 10 0.422 0.916 0.48 -0.858
6 0 -0.858 10 0.422 0.916 0.48 -0.858
7 0 -0.858 10 0.422 0.916 0.48 -0.858
8 20 1.285 0 -0.858 1.227 0.8 0.422
9 0.422
10 0.422
11 0.422
12 0.422
13 0.422
14 0.422
15 1.285
16 1.766

The percent mortality in test sediment IT-SS-10 was not significantly

higher that that of the control sediment at a=0.05,

~£51
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Project Name:@sz-a Chironomus Growth (AFDWL)

Sample: x1 Ref Samp: x2
Samp ID: ¢ JT-55-06 Refll’mm.
Alias: NASH 5192G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 0.978 Mean: 1.22
SD: 0,106 SD: 0.091
Tr Mean: 0.978 Tr Mean: 1.22
Trans SD: 0.106 Trans SD: 0.081
Shapiro-Wilk Results: Levene's Resulis: Test Results:
Residual Mean: 0 Test Residual Mean: 0,083 Stalistic: Student's t
Residual SD: 0.085 Test Residval SD: 0.058 Balanced Design: Yes
88: 0.136 Ref. Residual Mean: 0.065 Transformation: No Transformation
K. 8 Ref. Residual SD: 0.058
b: 0.364 Deg. of Freedom: 14
Experimental Hypolhesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 »>=x2
Calculated Value: 0.975 Calculated Value: 0.6009 Alternate: x1 <x2
Critical Value: <= 0.887 Critical Value: =>=1.761
Normally Variances Degrees of Freedom:_14
Distributed: Yes Homogeneous: Yes mmm 005
i alculated Value: 4.9253
Override Option: N/A Critical Value: >=1.761
iccepl Null Hypothesis: No
Power:
Min. Difference for Power:
Trans. Levene's Levene's Mann- Shipiro-
Replicale Test Trans, Reference  Reference Test Reference  Whitney Wilk
Number Data Tesl Data Data Dala Resliduals  Reslduals Ranks Rankits Residuals
1 0.83 0.83 1.05 1.05 0.148 0.17 -0.17
2 1 1 1.22 1.22 0.023 0 -0.148
3 1.04 1.04 1.31 1.3 0.063 0.09 -0.118
4 1.05 1.05 1.25 1.25 0.073 0.03 -0.08
5 0.97 0.97 1.25 1.25 0.008 0.03 -0.058
6 0.86 0.86 1.21 1.21 0.118 0.01 -0.01
7 1.15 1.15 1.33 1.33 0.173 0.1 -0.008
8 0.92 0.92 1.14 1.14 0.058 0.08 0
9 0.023
10 0.03
11 0.03
12 0.063
13 0.073
14 0.09
15 0.11
16 0.173

Average individual growth (AFDW) in test sediment JT-55-06 is significantly
less than that in the control sediment at @=0.05.

—-6)L
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Project Name: ©862-3 Chirenomus Growth (AFDW)

Sample: x1 Ref Samp: x2
Samp ID: -$5-08 Ref ID< Control )
Alias: NAS# 5193G Alias: NAS# 5195G
Replicates: 8 Replicates: 8
Mean: 0.93 Mean: 1.22
SD: 0.149 SD; 0.091
Tr Mean: 0.53 Tr Mean: 1.22
Trans SD: 0.149 Trans SD: 0.091
Shapiro-Wilk Results: Levene's Resuits: Test Results:
Residual Mean: © Test Resldual Mean: 0.115 Statistic: Student's t
Residual SD: 0.106 Tesl Residual SD: 0.084 Balanced Design: Yes
SS5: 0.213 Ref. Residual Mean: 0.065 Transformation: No Transformation
K: 8 Ref. Residual SD: 0.058
b: 0.453 Deqg. of Freedom: 14
Experimental Hypothesis
Alpha Level: 0.05 Alpha Level: 0.1 Null: x1 >=x2
Calculated Value: 0.9628 Calculated Value: 1.3811 Aliernate: x1 <x2
Critical Value: <= 0.887 Critical Value: »>=1.761
Nommnally Variances Degrees of Freedom: 14
Distributed: Yes Homogeneous: Yes @m?;ﬁha Level: 0.06 T
¢ M 2
Qverride Option: N/A Critical Value: == 1.761
@ypolhesh: No
Power: ’
Min. Difference for Power:
Trans. Levena's Levene's Mann- Shipiro-
Replicate Test Trans. Reference  Reference Test Reference Whitney / Wilk
Number Data Tesl Data Data Data Residuals  Residuals Ranks Rankits Residuals
1 1.01 1.01 1.05 1.05 0.08 0.17 -0.2
2 0.92 0.92 1.22 1.22 0.01 0 -0.18
3 0.73 0.73 1.31 1.31 0.2 0.09 0.17
4 0.75 0.75 1.25 1.25 0.18 0.03 -0.08
5 1.1 1.1 1.25 1.25 0.17 0.03 -0.06
6 0.87 0.87 1.21 1.21 0.06 0.01 -0.01
7 0.92 0.92 1.33 1.33 0.01 0.1 -0.01
8 1.14 1.14 1.14 1.14 0.21 0.08 -0.01
9 0
10 0.03
11 0.03
12 0.08
13 0.09
14 0.1
15 0.17
16 0.21

Average individual growth (AFDW) in test sediment JT-SS-08 is significantly
less than that in the control sediment at a=0.05.

-6&)1
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Test Number: 862-3

Freshwater Sediment Test
10-Day Chironomus dilutus

deafi ey Yeilfed
BT labireting
hencin gWiects 3-4-&

2/24/2015

HE
Water Quality Data
NAS  CLIENT Overlying water
BKR SMPL DESCRIP REPL DAY TEMP DO  COND pH  NH3 HARD ALK

9 5192G  JT-58-06 8 0 236 70 118 74 <03 26 30

12 5195G  Control 8 0 240 74 217 74 03 26 30

16 5193G JT-SS-08 8 0 238 72 120 73 0.1 34 30

28 5194G JT-88-10 8 0 240 67 13 72 02 34 30

9'5192G UT.SS.06 B 1 222 66

12.5195G  Conlrol 8 1 226 68

16 5193G JT-S5-08 8 1 223 68

28 5194G  JT-$5-10 8 1 230 64

9 5192G  JT-S8-06 8 2 222 67

12 5195G Control 8 2 226 64

16 51936 JT-ss-08 8 2 224 68

28 5194G JT-85-10 8 2 229 68

9.5192G JT-S5-06 8 3 224 65

12/5195G Control 8 3 228 61

16/5193G JT-SS-08 8 3 227 62

2851946 JT-SS-10 8 3 232 61

1 9/5192G  JT-SS-06 8 4 221 65

12 5195G Control 8 4 224 81

16:5193G JT-55-08 8 4 222 63

28 5194G JT-58-10 8 4 227 67 n L 4

9 5192G JT-SS-06 8 5 220 66 108 72

12'5195G Contodl 8 5 224 63 139 7.1

16 5193G  JT-5S-08 8 5 222 62 M2 72

28 5194G  JT-58-10 8 5 225 66 117 71

9 5192G  JT-58-06 8 6 221 48

12/5195G Control 8 6 228 4.6

16,5193G JT-SS-08 8 6 224 46

28/5194G JT-88-10 8 6 234 45

9 192G JT-SS5-08 6§ 7 226 55

12/5195G Control 8 7 231 53

16 5193G  JT-SS-08 8§ 7 228 53

26 5194G JT-SS-10 8 7 26 59

9 5192G  JT-85-06 & 8 221 54

12 5195G Control 8 8 226 586

16 5193G J1-ss-08 : 8 8 223 57

28 5194G JT-S8-10 8 8 228 58

951926 JT-SS-06 8 9 224 586

12 5195G  Control & 9 228 54

16 5193G  JT-SS-08 8 9 226 54

2851946 JT-SS10 8 9 232 53 | | ! .

9 5192G JT-SS-06 8 10 223 65 116 71 02 26 40

12 5195G Control 8 10 228 63 120 71 01 26 40

16 5193G JT-SS-08 § 10 226 64 117 71 01 26 50

28 5194G JT-SS-10 8 10 234 62 123 71 02 34 40
Mean 227 61 1290 72 — 28 36
SD 05 07 29 01 — 4 7
n 44 a4 12 12 8 8 8
Min 220 45 108 71 <01 26 30
Max 240 74 217 74 0.3 34 50




RAW DATA DIVIDER PAGE
Test No. 862-3

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS



SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet

Sallcylate Methqd (SOP #5492)

! . | W |
Result ) T | - L ’”! Nl
|Sample - | Dilution | INHa-N [ [ [Salinity — —
|description " Ifactor | 00655 ](mglL) TipH T(ppt) | ¥=01414x  suaraciee
R*=0.8992
|Blank == —— 5 = | - .
11.0mg/LNH-NStd. —— 0151  1.00 | 5
BOmg/LNHe-NStd.  —- 0440 300/ | || '™ )
6.0 mg/LNHa-N Std. . —— _ 0.862  6.00 3 e
_.110.0 mg/L. NHa-N Std —-  1.400 10 .00 I (5
T = N
\3 0 mrg/L splke || == 0.449 il 7] o oooe B
|3.0 mg/L spike dupl. | -—  0.440  3.11 i N
T i = . 040 =
\5 0 mg/L 2nd source 0. 710 _ 502 | | 1] 72
. 1 Day 0 (2'6'15) - ey | ) R O S : 7m0 400 s 800 W 1200
2 9 1 0014 ND | S
3 12 1 0.044 _ 0.31 1
4 16 i 0.020 0.14 Il i /4
5 28 1 0.029 _ 0.21 . [ i
6 _ Ll .1 . |l_{Reportinglimit (mg/.)=| 0.10! iy
7 Day10(2-16-15) el _ B ] T
8 9 1 0022 016 _iRecovery (% 1048 |
9 12 1 0019 013 Precision (RPD) = 202
10 16 _ 1 o019 7(1.13! N | _12nd source {%) = 1004,
11 28 T 0.021  0.15] o ] k =
12 o Sample volume (ml): 0.50 r
13 __|Dilution factor _ 1 o
14 o | | o
15 —— ) Sample Set Description: =~ |
16 - - o | |Test No.: 862-3 - B
A7 o Test Day: 0& 10 - et
18 - o ) 1Species:  Chironomus B \
19 N _ | | . | ’
20 B ' ! Sample Type (check) |
21 ) Bulk Sediment Porewaters |
22 o ) Test Beaker Porewaters L
23 ‘ X_|Overlying Water )
24 ! |
25 T Ll i [ - 1
26 o - | N
27 - | ! . _
28 3 | i Y R
29 I ]
- — — ] =
32 _ |
33 ) N
34 i l Analyst; [ é%
35 - Date analysed: 2/20/2
36 l I l

862-3 Days 0, & 10 overlying NH3

e
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SOP No. 5492 Northwestern Aquatic Sciences
Total Ammonia-N in Water: Computation Worksheet
Sallcylate Method (SOP #5492)
Resul ] .
‘Sample Dilution ‘NH3-N Sallnlty
cEsT:ﬁﬁtlon factor OD655 (mg/l) pH (ppt) Standerd Curve
"Blank = — — -
1.0 mg/L NH3-N Std. ~ —— ;s 1.00
EEOL DU o e ) s
6.0 mg/L NHa-N Std. ~ —~ 600 -
10.0mgL NHsNStd. — /.Y 10,00 .
3.0 mg/L spike — 4y g ™
3.0 mg/L spike dupl.  —- _{¢[e 0
5.0 mg/L 2nd source e a2
1 Day 0 (2-6'1 5) "o 20 a6 60 wm 20
2 9 1 ,o0td E—
3 12 1 Loy
4 16 1 _ow
5 28 1 ord — - —
6 | Reporting limit (mg/L) = 0.10
7 Day 10 (2-16-15) 4 I (| N
8 9 1 ol "' 'Recovery (%) = #VALUE! |
9 12 1 Y 'Precision (RPD)=  #VALUE! '
10 16 1 _ol '2nd source (%) = #VALUE! |
11 28 ot |
12 ‘Sample volume {ml): 0.50
13 'Dilution factor 1
14 ' ]
15 S_ample Set Description:
16 ‘Test No.: 862-3
17 ~ TestDay: 0&10
18 T _Spec:es Chironomus
19
20 Sample Type (check) |
21 Bulk Sediment Porewaters
22 | Test Beaker Porewaters
23 X Overlylng Water
24
25
26
27
28
29 _
30 1
31
32
33
34 1 . Analyst: B
35 L} 1 Date analysed: 2/20/201
36 ‘
862-3 Days 0, & 10 overlying NH3 Page 9‘+ of 7«6 3-1-05
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Test No, 862-3

CHAIN-OF-CUSTODY RECORDS
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Fram  (208) 8284527 OmnD LKEA  EofBe, | S Date 13iAN15
) o e Tl AR W—
1700 Wastake Averws Norn
Surte 209 Delnwry bosresy By Code
Seatle WA §8108 E
e | AHNORAI DM
GHIP TO. [@06) 324.9530 BILL BENDER RefW  17800-56-02
Gerald Irissarri votce #
Northwest Aquatics Sclentlsts s
3814 Yakima Rd
NEWPORT, OR 97365
WED - 14 JAN AM
STANDARD OVERNIGHT

o 7725 6121 8674
97365
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After printing this label:

1 Use the 'Pnnt butlen on this page te pnnt your label to your laser or inkjel prinler

2. Fold the prinled page along the honzontal ne

3. Ptace label in shipping pouch and affix il lo your stupmenl 5a thal the barcode portion of the label can be read and scanned.

Wamting Use only the printed cnginal label for shipping Using a pholocopy of ths labe) {or shipping purpeses is fraudulenl and could resull i addibonal bilhng charges. along
with the cancellation ot your FedEx ac¢aunt number

Use of Ihis system conslitules your agreement lo lhe service condilions in the cumenl FedEx Sennce Guide, available on fedex.com FadEx will not be responsible for any claim in
excess of $100 per package, whether the resull of loss, damage, delay. non-gelivery misdelivery,or misinflormation, unless you declare a nigher value, pay an addilional charge,
document! your aciuz! 1ass and fe & limely ctaim Limilaliens found in the current FedEx Senvice Guide apply. Your nghl te recover from FedEx for any loss, inciuding inltinsic
value of the package, loss of sales, income nterest, profil, allomey's fess, cosls, and olher forms of damage whether direci, incidental consequential, or special Is limited lo the
greater of $100 or lhe avihonzed declared value. Recovery cannol d aclual doc led loss Maximum for ilems of extraordinary value js $1.000, e g. jewelry, precious
melals, negoliable insiruments and other ilems lisied in our ServiceGuide. Writlen cleims musi be filed within strict lime imits. see current FedEx Service Guide.
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f
Date -}-f 4%113 Initials
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RAW DATA — REFERENCE TOXICANT TEST



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES) Pt
Q_@m?‘(}’é” b)»
Test No. 999-3391 Client:. QC Test Investigator ¥ ”
Test Type (rangefinding/definitive) Test Length {hr) 96
Species Chironomus dilutus
STUDY MANAGEMENT
Client: QC test
Client's Study Monitor: QC test

Testing Laboratory. Northwestern Aquatic Sciences
Test Location: Newport Laboratory

Laboratory's Study Personnel: Ay
Proj. Man./Study Dir, G.J. Irissarri
QA Officer ) L. K. Nemeth
1. Yo Nalag ko oo 2. Nl BAD
3. 4.
Study Schedule:
Test Beginning: 2=b-15 C94E TestEnding: 2-ig-1s 1045
TEST MATERIAL Foghue.
Description: Potassium Chloride Crystals - Lot No.: /) ¢/ &%

NAS Sample No.

Date of Collection:

Date of Receipt;
Temperature (deg C):
Dissolved oxygen {mg/L):
pH:

Conductivity {umhos/cm):
Hardness (mg/L):
Alkalinity (mg/L):

Salinity (ppt):

Total chlorine {mg/L}:
Total ammonia-N {mg/L):

DILUTION WATER
Description; Moderately hard synthetic water
Date of Preparation/Collection: =307
Water Quality: Cond. (umhosfcm):  Z.vY Salinity (ppt)[.. . {pH ER
Hardness (mg/L as CaC0QOa): 12 Alkalinity {mg/L as CaCQCs): 20
Treatments: Aerated =24 hrs
TEST LOCATION

Test conducted in (circle one): room2 trailer water bath other;

Randomization chart:

[y 20 .5 .25 ¢ = = 10 o o
& 5 5 =3 zZe 10 2.5 L2 20 10
2.5 1c io & io 20 & s 25 5
1,25 & L2S 20 125 1,25 L2S g 1o 2,35
o 2% | 20 10 s & 16 2.5 s AN
20 .25 @ 2.5 2.5 2.5 20 20 2.5 | 20

Error codes: 1) Correction of handwriting error

2) Written in wrong location; entry deleted

3) Wrong date deleted; replaced with correct date

4) Error found in measurement; measurement repeated ~ Page 1of _ ¥ Revised 12-5-01




NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-

Test No. 999-3391 Client

QC Test Investigator
TEST ORGANISMS o
Species: Chironomus dilutus Age: zZND.asb 3rd instar
Source: NASSUllues NG uNTC BioHHSTEMS Date received: 2-<5-1§
ForT cotlins , €O
Acclimation Data:
Temp. DO | Cond. |[Hardness| Alkalinity Feeding Water

Date |(deg.C)| pH |{mg/L)| umhosiem| (mg/iL) {mg/L) changes
2-5-15] 20t 3] 6.2] 436 171 1o Animals fed Tetra Fin \E 5
2-¢-i5| 24.% | 1.6 ] 6.7 Pl Tl 3 and Selenastrum -

-Details-recerded-on
Chirenemid-eulivee
dateshests

Mean [ 22.3 | 73.316.9] 2726 | 129 40

s.0. - = = ~ - —

{N) 2, 2 2 z 2 z
Photoperiod during acclimation: it .% . v+ b

TEST PROCEDURES AND CONDITIONS

Test concentrations {50% series recommended): 20,10,5,2.5,1.25 0g/L
Test chamber. 30 ml plastic cups Test volume: 20 ml
Replicates/ireatment: 10 Organisms/treatment: 10 (1/rep)
Test water changes: None Aeration during test: None
Feeding: 0.25 ml Prime Tropical Flakes (4g/L} suspension per cup on days 0 and 2
Duration: 24-hr, 48-hrg96-hr > Test temperature (deg.C): 23+ 1
Beaker placement: Stratified randomization Photoperiod: 16:8, L.D

MISCELLANEOUS NOTES

Test solution preparation;

Working stock: Dissolve 10g KCI crystals in ditution water and dilute to 500 mL.
Final conc.: 20 g/L.

Test concentration KCIl working stock ml of dilution water
(g/L) (ml/200ml) per 200 ml
20 200 0
» o137 10 100 100
Y 5 50 150
o 25 25 175
1.25 12,5 187.5
0 0 0
Page 2 of _3 Revised 12-5-01



NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-

Test No.  999-3391 Client QC Test
- DAILY RECORD SHEET
Day 0 (Z/ & /115y »/¢c51 Temp Beaker (°C). £3.5
Conc. Temp. Cond. DO Hardness | Alkalinity
( gL ) | {deg.C) pH {{umhos/cm}| (ppm) {ma/L} {mg/L) Comments
1. 20 234 | 7.9 |220000 | %4 g6 &o
2. 10 239 | 5.0 (14580 | %3 Tesndim)
3. 5 23y | v | €30 | %3
4. 25 23 v | & | H2z0 )
5. 125 |=% 5| &g |L22p .4 B B e
6. 0 235 .9 24X %.4 gé O
Each replicate fed 0.25 ml Tetra Fin suspension. Initials: £33
Day 1 (~ /) lis) 43 Temp Beaker (°C): 2% -1
Conc, Temp. Cond. DO Hardness | Alkalinity
{ g/L } | (deg.C}) pH umhos/cm mg/L (mg/L) Comments
T30 Nk s e e o
2. 10
3 b
4. 25
B 12
B 0
Day2 (2 /¥ /5)é53 Temp Beaker (°C). 22.6
Conc. Temp. Cond DO Hardness | Alkalinity
( g/L ) | (deg.C) pH {mg/L) Comments
Z2-10
3 B
4. 25
g. 125
Each rep |cate fed 0 25 ml Tetra Fin suspen5|on Inltlals €51
Day3(2 /a4 i5) ¢ar Temp Beaker (°C). 23.¢
Conc. Temp. Cond DO Hardness | Alkalinity
{ g/L ) | (deg.C) IL (mg/L) Comments
2. 14
By D)
4, 25
5. 125
6. 0 LT iR =
Day4 (% /{0175) v~ Temp Beaker (°C). =2 &
Conc. Temp. Cond. DO Hardness | Alkalinity
{ g/L ) | (deg.C) pH | {umhos/cm)| (ppm) (mgil) (mg/L) Comments
1. 20 - o — — -
2. 10 - -~ = -
3. 5 2% 1% BA60 2.0
4. 25 Z# . |19 | si20 .| [N
5. 125 [ 2335 ] 39 2300 2.
6. O 2%.% | 99 364 2.1 qsl ﬁﬁd %0
Mean 2%.4 39 wNiRoL 31‘? 3 T0O
SD ol 0.1 0.1 5 10
n to \c 7 o 3 3

Page 3 of _%

Revised 12-5-01




NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test No.999-3391  Client QC Test Investigator

DAILY RECORD SHEET - Survivers
DayQ( 2/l /I57) &3t

Conc. Survivors in Replicate: Total

{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 | i i ! i | i | { i 10
2. 10 { { [ ! 1 ! j { { } (o
3. S L i [ L i | [ : r | 10
4. 25 3 | { i I ] { ! f { (o
5 125 i f ! \ | t 1 { \ { [{s)
6. 0 { { | ] ] ! ! { | [ iC

Day 1 ( 3/ #1135 W

Conc. Survivors in Replicate: Total

{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 \ ; | ' i i i \ . ) 12
2. 10 ) \ . \ \ i 1 t { { /2
3. 5 ! \ \ 1 \ \ \ ! \ ; =
4. 25 [ f | | 1 i ! ' 1 ! /J
5. 1.25 [ 1 3 [ | t ( \ { ) /d
6. 0 Pt ( { ! 1 L L L \ )2

Day2 (% /9 15)edl

Conc, Survivors in Replicate; Total
(g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 £ o o o a (o) o [ =) o & (o
2. 10 o < o [®) (2] 17 [ o © o |[ctehd
3. 5 ! i ! { | ! { ! ! l [{s]
4. 25 i ! y \ | 1 1 i ] | o
5 125 [ i ! { ! f 1 { { i {10
8. 0 1 t 1 L 1 \ l ! I I 1O

Day 3 {2 /a9 15)esi

Conc. Survivors in Replicate: Total
{g/L) 1 2 3 4 5 8 7 8 9 10

1. 20 o > O (] Cx < () o [} [ (v

2. 10 o ) C > o o (2] & o () &

3. 5 | | & } i i [ [ ( HETS

4. 25 { I I 1 { 1 L { { i {o

5 125 i i ) ! ! | ! i i | 10

6 0 ! ) { j ! t ] { i 1 )

Day 4 { Z /10/ I5) ¢,5L

Conc. Survivors in Replicate: Total
{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 O o ] O (o) o o) o] o o [2
2. 10 o & C & o & (%] [=} o © &
3. & L ! © ! o) o i } | ) F (20
4. 25 i L 1 ) ! ! ] ! ! 1 <
5. 125 { { a l ! ! ! H | . e
G 0 [ ! ) i { ! } | i i i

Page 4 of _%8 Revised 12-5-01



1300 Blue Spruce Drive, Sui

Fort Collins, Colorado 80524

DATE.

te C

ORGANISM HISTORY

242015

SPECIES:

Chironomus dilurus (formerly C. tentans)

AGE:

Deposiled 1.24/20153

LIFE STAGE:

HATCHTDATE:

Second Instar 2:4/2013

LEmerpent date 27172015

BEGAN FEEDING:

hninediately

OO

Selenastrum sp., Flake slurry

Water Chemistry Record:

SALINITY CONDUCTIVITY:
[OTA]I HARDNESY (us CaCs)

TOTAD ALKALINITY (as CaCO)):

Comments:

RECEIVED
AN 5

Current Range
TEMPERATURE: 22°C 22-26"C
190 mg/] 100-190 me/l
o0mg’l 50-90 my’}
pl:  __ 7.50 7.50-8.20
%
Pt 4 -

Fucility Supervisor

Aquatic BioSystems, Inc +  Quality Rescarch Organisms

PReE S oF B

Toll Free: 800/331-591¢
Tel:970/484-5091 Fax:970/484-2514

12-

5- s
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Agute 96-hr Toxicity Test-36 Hr Survival

Start Date:  2/6/2015 09:45 Test ID: 9993391 Sarnple |D: REF Ref Toxicant
End Date: 2M10/201510:45 LabID: ORMNAS-Northwestern Aquati Sample Type: ___KE[-Potassium chloride
Sample Date: Protocol: EPAF 91- reshwater est Species: CT-Chironomus lentans

Comments:

Conc-gm/L 1

D-Control  1.0000

1.25 1.0000
2.5 1.0000
5 0.7000
10 0.0000
20 0.0000
Not Fisher's 1-Tailed Number Total
Conc-gm/L  Mean N-Mean Resp Resp Total N Exact P Critical Resp Number
D-Control  1.0000 1.0000 0 10 10 1 0 10
1.25 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0 10
2.5 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0 10
5 0.7000 0.7000 3 7 10 1 0.1053 0.0500 3 10
10 0.0000 0.0000 10 0 10 1 10 10
20 00000 0.0000 10 0 10 1 10 10

il
Hypothesis Test (1-tail, 0.05) / NOEC J LOEC | Chv__TU

Fishers Exact Tes( ( w 7.07107

Trimmed Spearman-Kar‘ber\
Trim Level ECS50 95% CL P
I

0.0% 57435 4.6982 7.0214
5.0% 58220 4.6455 7.2964
10.0% 5.8972 45356 7.6574 1.0 <

L ]

20.0% 6.0284 4.0589 B.9534 09 ]
Auto-0.0%—5.7435 4.6982 7.0214 ]

T T—— 0.8 -
0.7 -

206 -

g ]

% 0.5 ]
& 0.4 :
0.3 -
0.2 -
0.1 -

0.0

L 2

T =TT ¥ T T T TTY

1 10 100

Dose gmiL

ToxCalc v5.0.23N
PRCE G of T




Test: AT-Acute 96-hr Toxicity Test Test ID; 999-3391

Species: CT-Chironomus tentans Protocol: EPAF 91-EPA Freshwater
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chioride
Start Date: 2/6/2015 09:45 End Date: 2/10/2015 10:45 Lab ID: ORNAS-Northwestern Aqualic Sciences
Pos| ID |Rep Group Start 24Hr | 48Hr | 72Hr | 96 Hr Notes

1 1 D-Control 10 10

2 1 1.250 10 10

3 1 2.500 10 10

4 1 5.000 10 7

5 1 10.000 10 0

6 1 20.000 10 0
Comments:

dotn entng Jerkied Gy ains¥ Lol lpeels Setl, 3 245 Jjue

ToxCale v5.0.23N
PrRee T of B




Third instar midge larvae, Chironomus dilutus, acute reference toxicant

test
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Test date
Dates Values Mean -2 SD -3 8D +2 SD +3 SD
08/31/07 6.6000 5.0980 2.7119 1.5188 7.4841 8.6772
11/30/07 4.7700 5.0980 27119 1.5188 7.4841 8.6772
12/07/07 6.6000 5.0980 2.7119 1.5188 7.4841 8.6772
02/12/08 6.6000 5.0980 2.7119 1.5188 7.4841 8.6772
05/09/08 4.5600 5.0980 2.7118 1.5188 7.4841 8.6772
07/18/08 6.6000 5.0980 2.7118 1.5188 7.4841 8.6772
08/14/08 4.1900 5.0980 2.7119 1.5188 7.4841 8.6772
09/02/08 4.0300 5.0980 2.7118 1.5188 7.4841 8.6772
10/17/08 4.8500 5.0980 2.7119 1.5188 7.4841 8.6772
10/13/09 5.3600 5.0980 2.7118 1.5188 7.4841 B.6772
10/30/09 3.7700 5.0980 2.7119 1.5188 7.4841 8.8772
03/16/10 6.9900 5.0980 27119 1.5188 7.4841 8.6772
04/02/10 4,1900 5.0980 27119 1.5188 7.4841 B.6772
10722110 3.4500 5.0980 2.7119 1.5188 7.4841 8.6772
03/25/11 5.8900 5.0980 2.7119 1.5188 7.4841 8.6772
05/06/11 4.2400 5.0980 2.7119 1.5188 7.4841 8.6772
08/26/11 6.2700 5.0980 27119 1.5188 7.4841 8.6772
06/18/13 3.6800 5.0980 27119 1.5188 7.4841 8.6772
07/01/114 3.7900 5.0980 2.7119 1.5188 7.4841 8.6772
09/19/14 5.5300 5.0080 2.7119 1.5188 7.4841 8.6772
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