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NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 806-1

Title: Toxicity of freshwater sediments using a 28-day Amphipod, Hyalella azteca, sediment bioassay as part

of the Downtown Portland Sediment Characterization Project.

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).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 8910 SW Gemini Drive, Beaverton, OR 97008
Sponsor's Study Monitor: Mr. Rick Emst
Testing I 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. Man./Study Dir.; L.K. Nemeth, B.A,, M.B.A,, QA
Officer; R.S. Caldwell, PhD, Sr. Toxicologist; G.A. Buhler, B.S., Aq. Toxicologist; §.J. Gage, B.A., Sr. Tech.;
L.P. Sandoval, B.S., Tech.; Y. Nakahama, Tech.
Study Schedule:

Test Beginning: 3-16-10, 1015 hrs.

Test Ending: 4-13-10, 1110 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was 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).
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 coliected as part the Downtown Portland Sediment Characterization
project. Details are as follows:

NAS Sample No. 3133G 3134G 3135G
Description DPSC-GO38 DPSC-G095 DPSC-G096
Collection Date 2/24/10 2/22/10 2/25/10
Receipt Date 3/4/10 3/4/10 3/4/10

Control Sediment: The negative control sediment (NAS#3136G) was collected on 3-10-10 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, reference, and control sediments were stored at 4°C in the dark in sealed containers untii used.

TEST WATER
Source: Dechlorinated municipal tap water,
Dates of Preparation: 3/12/10, 3/30/10, 4/9/10
Water Quality:
pH: 69,7.0,7.1
conductivity: 130, 137, 150 pmhos/cm
hardness: 43, 43, 43 mg/L as CaCO,
alkalinity: 30, 30, 30 mg/L as CaCQ;.

P806-1 Page 1 of 4





NORTHWESTERN AQUATIC SCIENCES __

total chlorine: < 0.02, <0.02, <0.02 mg/L
Pretreatment: Dechlorinated and aerated =24 hr.

TEST ORGANISMS
Species: Hyalella azteca, amphipod.
Age/Size: 8-9 days old
Source: Chesapeake Cultures, Hayes, VA; received 3-12-10
Acclimation; Holding conditions for the five days prior to testing averaged: Temperature, 19.7 + 1.3 °C;
dissolved oxygen, 9.9 + 2.9 mg/L; pH, 7.4 £ 0.5; conductivity, 328 + 148 pmhos/cm; hardness, 111 + 58 mg/L
as CaCO,; and alkalinity, 108 + 61 mg/L as CaCO;. 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 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 (plus two additional WQ beakers)

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.

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 titrimetric methods, Total ammonia and pH were measured in the
pore water from the bulk sediment prior to test initiation and an additional replicate beaker on day 10.
Interstitial water samples were obtained by centrifugation. 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
Survival, 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
computed using Microsoft Excel 2000,

PROTOCOL DEVIATIONS
The age of the Hyalella at test initiation was 8-9 days old not the 7-8 days as specified in the protocol.

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
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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 II1.

Test No.: 999-2708

Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #073280.

Test Date: 3-16-10.

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

Result: 96-hr LC50, 0.35 g/L. This result is within the laboratory's control chart warning limits (0.32 — 0.47
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. Interstitial ammonia
measurements and pH of bulk sediments are listed in Table 2. The means and standard deviations of percent
mortality and average 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 11,

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 0.2 mg/L for all day 0 and day
28 measurements. Interstitial bulk sediment values for ammonia-N ranged from <0.5 to 1.6 mg/L.

The test met the survival acceptability criteria specified in the test protocol with 1.3 % mean contro! mortality
(£20% required). The reference toxicant (positive control) EC50 result was within the laboratory's control chart
limits (0.35 g/L; control chart mean + 2 8§.D. = 0.40 £ 0.07). It is concluded, therefore, that the test has
developed fully acceptable data for use in making management decisions.

STUDY APPROVAL
. )
MQLWWM_ 5~3%/0 Quﬂ»@? r\f,(,a@ 5-5-10
Project Manager/Study Director Date Qyél ity Assurance Un Date
%fﬂ /Zr, ‘/(/ 7&44@( 9’4 5 [3 /i1
Aséistant Laboratory Director Date
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Table 1. 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) 226%03 22.0 23.3 116
Dissolved oxygen {(mg/L} 6.7+0.5 4.6 7.8 56
Conductivity (umhos/cm}) 147 £ 10 129 180 24
pH 66102 6.2 7.0 56
Hardness (mg/L as CaCO;) 405 34 43 8
Alkalinity (mg/L as CaCO;) 34+5 30 40 8
Total ammonia (mg/L) --- <0.1 0.2 8

Table 2. Interstitial ammonia-N and pH in test sediment porewaters on day 0 and at test

termination.
NAS Sample Day 0 Day 28
Sample No. Description pH Ammonia pH Ammonia
(mg/L) (mg/L)
3136G Control 6.7 0.6 6.4 1.5
3133G DPSC-G088 6.3 <0.5 6.4 0.7
3134G DPSC-G095 6.9 <0.5 6.5 1.6
3135G DPSC-G(96 6.8 <0.5 6.3 0.8

Table 3. Mortality and growth results of Hyalella azteca 28-day sediment toxicity test.

NAS Sample Description Percent mortality Average dry wt/amphipod
Sample (Mean + SD) (mg)

No. (Mean  SD)
3136G Control 13+£3.5 0.49+0.14
3133G DPSC-G088 0.0+0.0 0.42 +0.09
3134G DPSC-G095 100+ 7.6 048 0.11
3135G DPSC-G096 6.3+ 10.6 0.51+0.10
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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/ireatment 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 973635.

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 | L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are
stored at 4°C in the dark. The criginal sealed containers may be stored for up to 8 weeks prior to
testing, depending on the testing requirements. If jars are not 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 dechlorinated 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, Hyalella 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 Contro]: 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 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 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 to 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 response 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. [llumination 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 3IX/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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10.

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; sampies 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 Tenmination: At test termination, the contents of each test container are sieved through a
#35 (500 pm 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 recorded 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 0.01 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 ANAI YSIS

The endpeints 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
control 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
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.

12,

13.

14.

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 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 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 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 28 days

3. Temperature 23£1°C

4. Light quality daylight fluorescent light

5. Illuminance 100-1000 lux

6. Photoperiod 16L:8D

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

3. 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 8 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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HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST A %%
(L‘”“\:,,z'v Vi
TestNo.  806-1 Client Hart Crowser Investigator ¢ &

STUDY MANAGEMENT
Client: Hart Crowser, Inc., 8910 SW Gemini Drive, Beaverton, OR 97008
Client's Study Monitor:  Mr. Rick Ernst
Testing Laboratory: Northwestern Aquatic Sciences

Test Location: Newport Laboratory
Laboratory's Study Personnel:

3
Proj. Man./Study Dir. G.J. Irissarri é
QA Officer L.K. Nemeth

Gt S mdddo us] (pj\
(J S, htduve T (Ox7 =

o%i

@, a
Study Schedule:
Test Beginning: 3-/b-/0 ne TestEnding: __ 4-i2-10  j1)0

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

NAS Sample No.: 3136G 31336 3134G 3135G
Description: Control DPSC-G088 DPSC-G095 DPSC-G096
Collection Date: 310/10 2/24/10 2/22/10 2/25/10
Receipt Date: 3/10/10 3/4/10 3/4/10 3/4/10

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:

Emror codes: 1) comreclion of handwriting error

2) written in wrong location; entry deleied

3) wrong dale deleted, replaced with correct date

4) error found in measurement; measurement repealed Page 1 of _%1
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HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-1 Client Hart Crowser

Investigator

SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES

Sample
No. Description
3136G || Five prack Mubd
3133G || crAY SAMb v/ pocks anb Loy, bepms
3134G | baRi fopceont HRAVEL 3 SAND W/ PLANT bERLIS AND PANT clibe
3135G

GRAY SAME W eV s O\Eer paces (fomeley )
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HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-1 Client Hart Crowser Investigator
TEST WATER
Source: Dechlorinated Newport, OR tap water

Date of Collection/Preparation:

p

Cond (umhos/ci2)
Hardness (mg/La0
Alkalinity {mg/L)

Treatments:
ToTRL cHLoRIE (1«

T2~ H=H0=-i0, H-9-1D

H o5, 3.0 1.

130,131,150

42,42, 4%

20

R

L
e W

Aerated 224 hrs | DEciliefirs A TED

ALYt <0.02 , <002, 002

TEST ORGANISMS G.a @t
Species: Hyalella azteca Age:. % DAys Date received: %-12-10
Source: Chesapeake Cultures, Hayes, VA
Acclimation Data:
Temp. DO |Cond Feeding Water Hardness | Alkalinity
Date |(deg.C)| pH | (mg/L) Jumhos/cm amount | description changes {mg/L) (mg/L)
Zaiz~e | 1% £ | iS00 550 | b my “Te Yyes 1% 200
2eigeep | 115 | 18 | 3.5 | 4oj it o " 154 130
Sogd-ip | K12 9. 5 | 295 ] " 1] gy i’
pus-re} 200 | 13| Q) | 229 y " " t% 0
i | 216 |32 | 4 | 199 - - - 51 4o
Mean | 1.7 | 3.1 | 949 [32% 11 108
SD. | .3 |os5 | 2.9 | 4% 5% &l
(N) 5 =5 Y S S 5
Photoperiod during acclimation: b:% . LD

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 ml glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume
Replicates/treatment: (8) T 4+ 2 i, Organisms/treatment: (80)
Test water changes: Twice daily RelucATES
Aeration: only if DO falls below 2.5 mg/L Beaker placement: Total randomization

Feeding: everyday beginning with day zero Photoperiod: 16:8, L:D
Test temperature (deg.C): 23

8c (10/per)

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: 3/10/10

Sieved through _¢, 5 -mm screen
Storage:  4°C in the dark in closed containers.

NAS# 31366

MISCELLANEOUS NOTES
Light Intensity:

Date Location Light Intensity (ft-candles*) Initials
2-)9-/0 Senarer ¥ T+ 651

*To convert ft-candles to lux multipy by 10.76
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-1 Client Hart Crowser Investigator

Test conducted in (circle one): room 1 room2 trailer waterbath other. Room ® 3

Randomization chart: ToP sSHeor

5 {0 s 20 15 20 £ Yo

9 T2 I T I I O 2 B (5

Y
£ % 1> (A 2% 2% 3% 2P
R

Ej 12- 1 2 2% >2 27

) b i e 21 26 3i 2L

Randomization chart:

Randomization chart:

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

Test No  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day  0_ (% b Ho)é;‘.\/y//
Beaker| Temp.*| DO* |Cond.*| pH* | Hardness* | Alkalinity* [ NH3*

No. |{deg.C)| (ppm) |umnoscm) {mg/L) (mg/L) | (ppm) Comments
8 12232 | 35 |i129 [be | Z¥ 20 [Each beaker fed 1.0 m|
9 222 | 3z | 194 |e.s5| #32 30 YTC suspension
1M1 1232 [ 34 | %0 | 6. 2 EXC] Initials: AT
13 |2%2 | 3.5 | iSv|e.3 ]| 42 2 R

[Water changed in all

beakers.
Time: otes
Initials: ¢l

|Iwater changed in all

beakers.
Time: (30&
Initials: (e
*Water quality measurements to be taken.
Day_ 1 (3 /n/pd>
Beaker| Temp.*[ DO* [Cond.*| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |(umhos/cm) (mgfL) {mg/L)} | {ppm) Comments
8 |z | 2% i3t [y Each beaker fed 1.0 ml
9 219 | F0|139 |3 YTC suspension
1230 | 20 [i17 |3 Initials: ST

13 122.0122. 1,4 y 2

Water changed in all

beakers.
Time: O &0
Initials: &Y,
Water changed in all
beakers. ]
Time: £ p 35
Initials: s

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

TestNo  806-1 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day__ 2 (3 Irﬂh)é
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. [({deg.C}| (ppm) [wmhosicm) {mg/L) {mg/L) | (ppm) Comments
8 114 Each beaker fed 1.0 ml
9 1- YTC suspension
11 y Initials: &15
13 | 21§

IWater changed in all

beakers.
Time: m ¢ cO
Initials: A%
{[Water changed in all
beakers.
Time: [ W
Initials: / 0

*Water quality measurements to be taken.
Day__3_ (3 /19 do) ¢aL

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

8 22,2 | J.d .} Each beaker fed 1.0 ml
8 22.4 ] 9 .3 YTC suspension

11 224 | 32 6. % Initials: 3L
13 122,35 |1 et

Water changed in all

beakers.
Time: o6i0
Initials: 631

Water changed in all
beakers.
Time: /4 3£
Initials: 37—

*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  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 4 (2 /2c lio)6esL
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3

No. | (deg.C)[ (ppm) |wmhosicm) {mg/L) {mg/L) | (ppm) Comments
8 21,% Each beaker fed 1.0 m|
9 22.9 YTC suspension
11 221.% Initials: €31
13 122.%

Water changed in all

beakers.
Time: oeis
Initials: £ 51

Water changed in all

beakers.
Time: | 34¢
Initials: 7 £C
*Water quality measurements to be taken.
Day__5_ (3 /21 o) €3}
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. [(deg.C)[ (ppm) |umnosicm) {mga/L) {mg/L) | (ppm) Comments
8 22,3 Each beaker fed 1.0 ml
9 22.9 YTC suspension
11 22.9 Initials: &AL

13 | 22.3

Water changed in all

beakers.
Time: 0
Initials: 631

Water changed in all

beakers.
Time: {7 3%
Initials: [ S

*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_806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day_ 6_ (2 /22 /10)¢e31
Beaker| Temp.*| DO* | Cond. [ pH* | Hardness | Alkalinity | NH3

No. |(deg.C)| (ppm) |wumhosicm {mg/L) {(mg/L) | (ppm) Comments
8 223 | 6.6 6,4 Each beaker fed 1.0 ml
9 122.% | b.le b, 3 YTC suspension
11 (229 | b6 b.q Initials: £42
13 ]22.5 | &.3 6.4

Water changed in all

beakers.
Time: &&10
Initials: &)1

[IWater changed in all

beakers. .
Time: /63 O
Initials: pA~"
*Water quality measurements to be taken.
Day 7 (B /23ip)es1
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. | (deg.C)| (ppm) |wmhosicm (mgiL) {mg/L) | (ppm) Comments
8 22,5 Each beaker fed 1.0 ml
9 22.% YTC suspension
11 22l Initials:  74{*>

13 | 22. ¥

Water changed in all

beakers.
Time: o¢jo
Initials: bdL

Water changed in all

beakers.
Time: /£35S
Initials:  v/4 /

rd

*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  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__ 8 (3 /2flr)eal
Beaker| Temp.*| DO* |Cond.*| pH* | Hardness | Alkalinity [ NH3

No. |(deg.C)| {ppm) [wmhosicm) (mgiL) {mg/L) |[{ppm) Comments
8 22.3 | &4 | 1>% | 6.6 Each beaker fed 1.0 ml
9 22.5 | ¢.3 i [ é&.s YTC suspension
1M |22.8 | 4 |55 |63 Initials: ~ <&
13 1223 [ G,2 | MY |65

W ater changed in all

beakers.
Time: & Lo
Initials: <Y
—
|IWater changed in all
beakers.
Time: {{&/§
Initials: /£ ¢
*Water quality measurements to be taken.
Day 9 (2 /28/iv)6&3l
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosiem) (mg/L) (mg/L} | (ppm) Comments
8 22.% Each beaker fed 1.0 ml
9 |22.6 YTC suspension
11 |22.6 Initials: &1

13 [22.4

Water changed in all

beakers.
Time: o&io
Initials: &>\

Water changed in all
beakers.

Time: AR ST

Initials: ; ¥
s

*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  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day___10__{y Agplio)at
Beaker| Temp.*| DO* [ Cond.| pH* | Hardness | Alkalinity [ NH3 |

No. |(deg.C)| (ppm) lumnosicm {mg/L) (mg/L) | (ppm) Comments
8 1225 | L% 63 Each beaker fed 1.0 ml
g 22.5 | L, 6.3 YTC suspension
11 225 | &4 &1 Initials: <1~
13 | 22, | &3 “. b ”

Water changed in all
beakers.
Time: bilelO

Initials: ¢ AZ,

-

Water changed in all
beakers.
Time: {35
Initials: | PO

*Water quality measurements to be taken.

Day __ 11__( } 123/ s0)sts

Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| {ppm) [wmhosicm) {mgiL) (mg/L) | (ppm) Comments
8 |22 Each beaker fed 1.0 ml
9 [99 4 YTC suspension
11 |22-v Initials: /7y
13 [Z2-1

Water changed in all
heakers.
Time: £ & oo
Initials:  &r™

Water changed in all
beakers.

Time: JIp&S
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  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__12__(3 12§ hho '
Beaker| Temp.*| DO [ Cond.| pH | Hardness | Alkalinity [ NH3
No. |(deg.C)| (ppm) |wmhosem {mgiL) (mg/L} | {ppm) Comments

8 |722--4 Each beaker fed 1.0 ml
9 (214 YTC suspension

11 |15 Initials: &7
13 1_,1,.-’4‘

Water changed in all

beakers.
Time: © & c©
Initials: 15
Water changed in all
beakers.
Time: /72d
Initials: o~
*Water quality measurements to be taken.
Day__ 13__ (3 /29 o) &l
Beaker | Temp.* | DO* | Cond.| pH* | Hardness | Alkatinity | NH3
No. |(deg.C)| (ppm) |wmnoscm) (mg/L) {mg/L) | {(ppm) Comments
8 [223 | 64 3.0 Each beaker fed 1.0 ml
9 2.6 | &.3 &9 YTC suspension
11 22,6 | Lol b9 Initials: ¢al
13 1223 | 6.4 64

Water changed in all
beakers.
Time: 06i0
Initials: gaA

Water changed in all
beakers.

Time: |{ {f)
Initials: { F

ater quality measurements to be faken,

Page _Il of 33





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

Test No  806-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__ 14__ (2 /3clic)erl-
Beaker| Temp.*[ DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C){ (ppm) |umhosicm) {mg/L) (mg/L) | (ppm) Comments
8 22.2 Each beaker fed 1.0 ml
9 22.% YTC suspension
M [22.> Initials: &1
13 22.0
Water changed in all
beakers.
Time: ogos
Initials: &1
Water changed in all
beakers.
Time: {LG¢
Initials: { ¢
*Water quality measurements to be taken.
Day_ 15 (32 /3t /o)t
Beaker| Temp.*| DO* |Cond.*| pH* | Hardness | Alkalinity | NH3
No. |{deg.C)| (ppm) |wmhosiem (mg/L) (mg/L) | (ppm) Comments
8 22.5 | ¥ 156 | 6.2 Each beaker fed 1.0 ml
9 22 | 6.% | jYo | 6. YTC suspension
11 22.3| 6.5 Ms | L,% Initials: &4l
13 22,2 | &4 4 | &%

Water changed in all

beakers.
Time: otoS
Initials: &51

Water changed in all

beakers.
Time: { [ 45
Initials: Y7~

ater 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  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day___16___ (4 /| /ic)ed
Beaker| Temp.*| DO |Cond.| pH | Hardness | Alkalinity [ NH3

No. | (deg.C)| (ppm) |wmhosicm) {mg/L) (mg/L) | (ppm) Comments
8 22.4 Each beaker fed 1.0 ml
9 22.% YTC suspension
1 22.6 Initials: & 41
13 22.1

Water changed in all

beakers.
Time:  0gos
Initials:  zat

Water changed in all

beakers.
Time: [& ¥0
Initials: YA
*Water quality measurements to be taken.
Day___17__ (4 /2 io) 61
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) {mg/L) {mg/L) | (ppm) Comments
8 22.% | b.b [“A A Each beaker fed 1.0 ml
9 22.%9 | .7 6.6 YTC suspension
11 22,3 | 4.6 .3 Initials:  &51
13 122,33 | &,% 6.1

Water changed in all

beakers.
Time: o&J0
Initials:  £31

Water changed in all

beakers.
Time: /64/S
Initials: V.~

*Water quality measurements to be faken.

Page 12 of 3%





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

TestNo  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__ 18 (4 /2 fo)ex1
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity [ NH3

No. |(deg.C)| (ppm) |wmhosicm) (ma/L) (mg/L) | (ppm} Comments
3 23.) Each beaker fed 1.0 mi
9 23,1 YTC suspension
1 123.2 Initials: 61
13 =229

Water changed in all

beakers.
Time: 061D
Initials: &51

[Water changed in all
beakers.

Time: } 3
Initials:

g

"Water quality measurements to be taken.

Day__ 19 (¥ /¥ /ho)tsi
Beakerj Temp.*| DO | Cond.| pH | Hardness | Alkalinity [ NH3

No. |(deg.C)| (ppm) lwmhosicm) (mg/L) (mg/L) | (ppm) Comments
8 23,0 Each beaker fed 1.0 ml
9 2%, | YTC suspension
11 23, | Initials: _&51
13 | 227

Water changed in all

beakers.
Time: oI5
Initials: ¢34

Water changed in all

beakers. .
Time: /64 9
Initials:

S0

*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  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__ 20__ (4 15 ihe)est
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity | NH3

No. | (deg.C)| (ppm) |wmhosicm) {mg/L) {(mg/L} | (ppm) Comments
8 22.¥ | G.b b, Each beaker fed 1.0 ml
9 22.% | 6.4 6.5 YTC suspension
11 22,3 | b2 LS Initials: &1
13 | 225 | 6.5 &S

Water changed in all

beakers.
Time: oe{D
Initials: &3l

Water changed in all

beakers.
Time: /640
Initials: V7~
*Water quality measurements to be taken.
Day 21 (4 /& lo)ey
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. | (deg.C)| (ppm) |iumnesicm) (ma/L) {mg/L) | {ppm) Comments
8 22.F% Each beaker fed 1.0 ml
9 22.3 YTC suspension
11 22.4L Initials: £3%

13 22.2.

Water changed in all

beakers.
Time: o610
Initials: &3

Water changed in all

beakers.
Time: {€SE)
Initials: [pr

“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  806-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day __ 22 (4 /3 ho)esy
Beaker| Temp.*| DO* |Cond.*| pH* | Hardness | Alkalinity | NH3
No. |{(deg.C)| (ppm)} |wmhosicm) {mg/L) (mg/L) | (ppm) Comments
8 1.6 1 &5 | HZ |62 Each beaker fed 1.0 ml
9 |22 | 6.0 | 31ds | &4 YTC suspension
11 | 22,3 | 6.5 1Sy 16,4 Initials: @5}
13 1223 | &3 146_|&.4

Waler changed in all

beakers.
Time: &&iD
Initials: £31
Water changed in all
beakers.
Time: |RST
Initials: ¢S
“Water quality measurements to be taken.
Day 23 (4 /% o)Ly
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |{deg.C)| (ppm) |wmhoscm) {mg/L) (mg/L) | (ppm) Comments
8 22,2 Each beaker fed 1.0 ml
9 22.4 YTC suspension
11 | 22.4 Initials: &3
13 22.2

Water changed in all
beakers.

Time: 0&l0
Initials:  &al

Water changed in all
beakers.
Time: /645
Initials: Y~

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

Test No  806-1 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day 24 (4719 j19)¢ar

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

8 |l22g | od 6.3 Each beaker fed 1.0 ml
9 22.3 | b6 £.3 YTC suspension

11 [22% | bk oy Initials: 1%
13 1 22.4 | ¢ ¢.q

W ater changed in all

beakers.
Time: ¢ ¢
Initials:
Water changed in all
beakers.
Time: {GUS
Initials: {p{
“Water quality measurements to be taken.
Day 25 ( 4/ (oo}
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C}| (ppm) |wmhosicmi (mgiL) {mg/L) | (ppm) Comments
8 7% Each beaker fed 1.0 m|
9 172.% YTC suspension
1M1 |z2z4 Initials: ¢

13 |2 b

Water changed in all

beakers.
Time: O & LO
Initials: TS
Water changed in all
beakers.
Time: [/~
Initials: 4 /-
/[
ater quality measurements to be taken. d
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No  806-1 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__26_ ( 4/ I10)eyd
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. | (deg.C)| (ppm)} |wmnosicm) {mg/L) {mg/L} | (ppm) Comments
8 23,0 Each beaker fed 1.0 ml
9 23,0 YTC suspension
11 23, | Initials: &ad
13 _|22.¥

Water changed in all
beakers.
Time: o610
Initials: gs1

ater changed in all
beakers.

Time: )4£20.

Initials: 4{

*Water quality measurements to be taken.
Day 27 (% /tz hid)esl
Beaker| Temp.*| DO* | Cond. | pH* | Hardness | Alkalinity | NH3

No. |{deg.C}| (ppm) |wmhosicm) (mg/L) {mg/L}) | (ppm) Comments
8 22.% | &l &3 Each beaker fed 1.0 ml
9 23,0 b.lo &Y YTC suspension
11 23.0 .l 6.5 Initials: g31
13 22.3 .S 6,5

Water changed in all
beakers.
Time: ap10
Initials: g s

Water changed in all

beakers. »
Time: /644
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  806-1 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day 28 (4 113 fio)par
Beaker| Temp.*| DO" |Cond.*| pH* | Hardness™* | Alkalinity* | NH3*
No. |(deg.C}| (ppm) |wmhosicm) (mgiL) (mg/L) | {ppm) Comments
8 229 (64 |Is6 [,3]| 43> 20 Each beaker fed 1.0 ml
9 229 |15 [I52 [5] 43 o YTC suspension
M {229 [33 | 15% |66 43 4o Initials: —
13 (22,635 | i5 4] 34 40

Water changed in all

beakers.
Time: c6oSs
Initials: &1

Water changed in all
beakers.
Time:
Initials:
*Water quality measurements to be taken.

Day ( 7 1)

Beaker| Temp. [ DO | Cond.| pH | Hardness | Alkalinity | NH3

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

Each beaker fed 1.0 mi
YTC suspension
Initials:

Water changed in all
beakers.
Time:
Initials:

Water changed in all
beakers.
Time:
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. 806-1 Client Hart Crowser Investigator

DAY 28 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors Initials No. survivors Initials

1 i0 631 46

2 o &3l | 47

3 9 631 48

4 i 49

5 16 &L 50

6 10 &L 51

7 10 &L 52

8 1 53

ol ' 54
10 10 | 681 55
11 I Im 56
12 lo [ &3l 57
13] - 58
14 < il 59
15 q &l 60
16 10 £31 61
17 o FAY! 62
18 7 &)1 63
19 jo 1 64
20 Io 631 65
21 9 631 66
22 lo &l 67
23] — 68
24 o} [AYS 69
25 q &al 70
26 io bAL 71
27 o 431 72
28 3 AL 73
29 14 431 74
30 10 &)L 75
k) 10 &3 76
3z 10 &1 77
33 1o 631 78
34 io PALY - 79
35| e = 80
36 {0 631 81
37 [[o] &3 a2
38 2 & 83
39 L o ' 84
40 9 (%] 85
41 86
42 87
43 88
44 89
45 90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NQ. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-1 Client Hart Crowser Investigator

ZERO-TIME WEIGHING DATA SHEET

Tare: Date 3-lt-/0 Oventemp(C.) &2 Dryingtime (hr) 24 Initials ¢}
Standard Weights: 10 mg: 10.089 100mg: 100,049
Final: Date_3-i%-;c Oventemp(C.) g+ Drying time (hr.) _ 24 Initials __ ¢ 51
Standard Weights: 10mg: io.e0q 100mg: ja&a,0il
Equip. used: Oven: BLud m *‘p Balance: SaAeTcAIvS> MBHP
(Dry overnight at 60-90 degrees C)
Pan # | Tare wt. (mg)} Total wt. (mg) | #weighed Comments

1 2%¢.402 20010 10

2 2¥.352Z | 29.993 to

3 273, Lol 38. 205 10

4 26,030 23,3540 10
B 39.23 | 39.394 10
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAdc
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Tesl No. 806-1 Client Hart Crowser Investigalor
WEIGHING DATA SHEET
Tare: Date Z-24 —-1D Oventemp (C.) ) Drying lime (hr.) 24 Initials ¢, 43
Standard Weights: 10mg: 10.016 100mg: 0.0 46
Final #1: Date 4~ 14—10 Qven temp ( C.) &5 Drying time (hr.) 24 Initials &AL
Slandard Weights: 10mg: 10,009 100mg: joo.0lS
Final#2:  Date 4-15-j0 Quentemp{C) &= Drying time (hr.) 2 Initials ¢ 4
Standard Welghts: 10mg:_{6.0c8 100mQ: jo0. 015
Equip.used: Oven BLUE M # Balance SHRLIORIVS MESP
(Dry overnight al 60-90 degrees C)
Bkr. Pan Tare wi. Total wi. (mg) no. pul into
# # {mg) 1 2 welghed pans-nitials Comments
1 1 | za.180 21,515 | 31.99 1 [0 (a
2 2 | »3.5%) 41,254 | 4i- 522 1O LB
3 3 | %262 | d1.22% | 41193 9 Uur
4 4 >3, 404 - - - -
5 5 2%, &9 | 42.60%_| 42.582 IO { £T
6 8 3% 5649 di.6c0 | 41.531% 10 W
7 7 3t o0bL0 4z.042 | 4z2.612 ] Ur
8 8 .91k - - - -
9 9 2F. 38 - - - —
10 | 10 | 40.964 | 45.080 | 45.00% [ Ler
11 11 20. 36 - — - -
12 12 27.8645 | Hz.4az | d42.492 10 18r
13 13 >9. 399 = = - =
14 14 28,924 | 42.4%4 | 42.9%81 ¥ e
15 15 | 24,587 | 29.560 | 2a.5¢% | G Les
16 16 33289 41826 | 41,834 e} Ta
17 | 17 | 3%.562 | 41.539 | 45L531 | JO T
18 18 | 29.123 d2.1% | 42,43 3 s
19 19 23,622 | 42.025| 42.01¥ 10) Lpr
20 20 3¢.299 | 2A.963 | =.99% | O ‘ﬂ@w\“
iP() 21 | 21 | 29.6096 | 22.390 | #2.3%35 | {090 O
-N-° 722 [ 22 | >%.739 | 41428 | 4435 | S0 ¢
23 23 35.228 - - - -
24 | 24 | Jo.333 | 44,34 44,33 | Y ur
25 26 | 36.3F1 | 41.320 | 4i.3 9 LK
26 26 22.632| 37.480 31433 | (O LPe
27 27 | 2l.a39 36.674 | 36.66% | 1O ¥y
28 28 | 2{.908 | 24845 | 34.344 3 LPr
29 29 | 36,314 di.425 | 4j.4i6 | 1O Py
30 30 354993 | 42.35%F | 42.34% 79 Vo
31 31 | 4024 | 45155 | 4s5.i54 0 /ad
32 32 | 2A4.0F 44,139 44.13p L0 | Zad
33 33 | 23.99 41,634 | 4dl.e65 {0 v
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NORTHWESTERN AQUATIC SCIENCES

HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-HA4c

Test No. 806-1 Client Hart Crowser Investigator
WEIGHING DATA SHEET
See page for information on drying times and temperatures, standard weighis,elc.

Bkr. Pan Tare wt. Total wt. {mg) no. put Info

# # (mg) 1 2 weighed pans-initials Commenls
34 34 | db.dzz | {440 4).42% [0 yr~
35 35 2 — - - -
36 3 | »8.9%F | dd.264 | 44,252 /0 W ad
37 | 37 | 36.b2t | 42,223 | 42.21) /6 v
38 a8 3AS.03! Jo.441 | 40.430 r 7
39 39 = = = - =
40 40 | »1.998 | 42.233 | 4z2.26% g9 v~
41 41 '

42 42

43 43

44 44

45 45

46 46

47 47

48 48

49 49

50 50

51 51

52 52

53 53

54 54

55 55

56 56

57 57

58 58

59 59

60 60

61 61

62 62

63 63

64 64

65 65

66 66

67 67

68 68

69 69

70 70

71 71

72 72

73 73

74 74

75 75

76 76
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REC'D 3-1a~10

)
Chesapeake Cultures
P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax
www.c-culfures.com
growfish(@c-cultures.com
S/u%)'é .
hipment Information

Species %dwﬂz C’L?Jf’—Cﬁu Date CS/ / /////O
Age ~3-Ud, 1204 v P.O.No. Verbe [
Quantity to + Invoice No. & 7%/

Temperature A% 2C  Salinity — pH  7.9¢

Notes M @rz« .’

Biologist %‘ZMM / /ém—

}K Please inspect shipment and report any problem immediately 7)&
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Test Number: PB06-1

! -
Gola VeyiGed dﬁmnS\

Freshwater Sediment Test
28-Day Hyalella azteca

loveraton toeucy A oy -
A

VU

Water Quality Data
"NAS . CLIENT Tntersttial water |
BKR SMPL DESCRIP ‘DAY —pH  NH3I |
—7  3135G DPSC-G096 0 =68 <05
23 3134G DPSC-GDS5 0 . 69 <05
35 3133G DPSC-G088' [} 6.3 <05
39 3136G° Contol 0 ! n i 67 06
'8 3134G ' DPSC-G095 28 | 65 18
9 3133G DPSC-G088 28 | - | 64. 07
11 31366 Contol 28| I 64 15
13  3135G DPSC-G096 28, 63 08
NAS CLIENT Overlying water

BKR; SMPL | DESCRIP :REPL DAY “TEMP DO | COND| pH | NH3 HARD ]| ALK .

8 '3134G|DPSC-G095 9. O 233 75[ 1280 66 01 34 30

9 3133G DPsc-Goss ¢  0' 232 72 144 85 01 43 30 o
11 3136G __ Contol 9 0 232 74 180 66 02 34 30

13 31356 DPSC-G0%6. 9~ O0' 232 75 150: 67, <01 43 30

8 3134G DPSC-GOs5| 9 1 229/ 73 136 64, . )

9 3133G DPSC-G088' 9 1229 70 139 63 | _ ]
11 3136G_ Contol | 9 i 230 72, 157" 8a |

13 ' 3135G DPSC-Gosé 9 1 228 72 140 62 | |

8 13134G|DPSC-G095 9| 2 224 I S ) i

_9 _3133G DPSc-Goss. 9 2 224 i | T 4

11 31366 Contol , 9 2 226| ; 1 | (e T
13 31356 DPSCGog6; 9 2 225 | S Pemasn
8 3134G DPsC-G09s| o 3 222| 71 | 67 ! T e
9 3133G DPSC-G088! 9 3 224 869 67 | | ]
11 3136G, Contol 9 3 224 72 | 68 _ .

13 , 3135G [DPSC-G096 9. 3 221 A 1 87 | ‘

8 . 3134G|DPSC-G095 9 4 228 N (SN | i

9 3133G|DPSC-G088 9|  4' 229 N (S (e B * ] |

11 3136G! _ Contol 91 4 227 R L N ey

13 3135G |DPSC-G0S6 9 4 _ 227 | S IR (I S
B8 '3134G DPSC-G095 9 5 228 o , I \, )
9 3133G DPSC-G088' 9 5 229 | 1 ‘ |

11 3138G _ Contol | 9 5 229 ! ! ey | S

13 3135G DPSC-Gog6 9 5 227 | ] I R (.
8 3134G DPSC-G085° 9 6 227 66/ 64 a B

9 3133G DPSC-G088 9 6/ 228 66 63 ; i

11 313G Contol 8 6] 229 66 64 NS (S (3 S I
13 3135G/DPSC-G0% 9 6 225 67 64 ! i |

8 3134G |DPSC-G095 9 7 225 ol paa .
| 9 231336 |DPSC-GOBS. 9 7 227 ‘ | TN 1 S [
11 3136G._ Contol | 9 7 226/ | _# | | |

13  3135G ' DPSC-GO%6: 9 7 224 R —

8 31346 DPSC-Go95 8 8 223 64 137 66

9 3133G DPSC-G088! 9 8 225 63| 145 65

11 3136G  Contdl 9 8 225 46 185 63 .

13 3135G DPSC-G096° 9 8, 223 62 147 65 o 1

8 3134G DPSC-G085 9. 9. 223 — I ; |

9 3133G DPSC-Goss 9. 9 226 e { fs

11 31366 Contol 9] 9 226 |

13 31366 DPSC-G0%6 9 9 224 .

8 3134G DPSC-G0%5 9, 10 225 6.8 6.8,

9 3133G.DPSC-G088, 9 10 225 7 | 8.7,






Test Number: P806-1 Freshwater Sediment Test
28-Day Hyalella azteca

11 3136G  Contol | 9 10 225 6.4 6.7
13 31356 DPSC-G0%6. 9 10 221 67 6.7
8 3134G DPSC-G095 9 11 224
) 3133G DPSC-G088 9 11 224
11 3136G_ Conto! g 11 224
13 31356 'DPSC-G0S6. 9 11 2241
8 3134G.DPSC-G095, 9 12 224
9 3133G DPSC-G088 9 12 224
11 3136G  Contol 9 12 225
13 23135G,DPSC-G09%6 9 12 227, |

3134G .DPSC-G095. 9 13 227 6.4 7.0
3133G_DPSC-G0o8s' 9 13 226 6.3 6.9

11 3136G  Contol 9 13 226 6.1 6.9
13 31356 DPSC-G0% 9§ 13 223 6.4 6.9
8 3134G DPSC-G095. 9 14 222 :
9 3133G DPSC-G088 9 14 223
11 3136G|_ Contol | 9 14 223
13 3135G IDPSC-G096, 9 14 220 N L1
8 3134G DPSC-G0%5 8 15 225 67 136 68
9 3133G DPSC-G088 9 15 227 6.8, 140 68
11 3136G  Contol 9 15 227 65 148 68
13 3135G |DPSC-G096: 9 161 222! 69 140 68
8 3134G/DPSC-G095; 9 16 224
9 3133G|DPSC-G088' 8 16 225
11 .3136G _ Contol 9 16 226
13 3135G DPSC-G0%6 9 16 221 ]
8 3134G DPSC-G095 9| 17 228/ 66 6.6
9 3133G DPSC-G088' 9 17 228/ 6.7 6.6
11 3136G _ Contol | 9 17, 228 66 = 8.7
13 3135G DPSC-G0%6 9 17 223 6.8 6.7
8 3134G/DPSC-G095 9 18  23.1 i
9 3133G | DPSC-G088 9 18| 2341
11 ;3136G __ Contol 9 18 232; !

13 3135G DPSC-G0%, 9 18 229 !

8 | 3134G DPSC-G0S5, 9 19 23.0' i
9 3133G DPSC-Gossl 9 19 231

11 3136G, Contdl | 9 19 231
13 3135G |DPSC-G096 9 19 227
8 3134G|DPSCG095 9 20 228 6.2 66
9 3133G DPSC-G088 9 20 228 6.4 15
11 3136G| _Contol 9, 20, 228] 62 8.5,
13 3135G DPSC-G0% 9 20 225 5.5 6.5
8 3134G DPSC-G0g5. 9, 21 228" '
9 3133G DPSC-GO88 9 21 227 '

11 313G Contol = 9 21 226 1
13 3135G [DPSC-G096 9 21 222 [
8 3134G | DPSC-G095 9 22 226 65 142 63
9 3133G DPSC-G088 9 22, 227, 66 145 64
11 3136G | Contol 9 22| 227 65 151 64
13 3135G DPSC-G096 9 22/ 223 67 146, 64
8 3134G'DPSC-G095 9 23 223 :

9 3133G DPSC-Goss! 9 23 224 |
11 3136G Contel . 9 23 224
13 3135G DPSC-GD96, 9 23 222
8 3134G DPSC-G085 9 24 228 6.4 6.3
9 3133G:DPSC-G088 9 24 227 66 6.3,
11__3136G . _ Contol 9, 24| 228 66 6.4

et —
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Test Number: P806-1

Freshwater Sediment Test
28-Day Hyalella azteca

13 3135G DPSC-G096 9 24 224 65 6.4

'8 3134G DPSC-G095 9 25 228

9 31336 DPSC-G08S. 9 25 228

11 31366 _ Contol 9 25 229

13 3135G DPSC-G096 9 25 228

8 3134G DPSC-G085 9 26 230

9 3133G DPSC-GOB8E 9 26  23.1

11 31366 Contol 9 26 231

13 3135G DPSC-G0%6 9 26 228

8 3134G DPSC-G095 9 27 228 6.1 6.3

9 3133G DPSC-G088 9 27 230 66 6.4

11 316G _ Contol i 9 27 230 66 6.5

13 31356 DPSC-G0% 9 27 227! 65 . 85

8 3134G DPSC-G095 9 28 229° 69 150 63 <01 43 30

9 3133G DPSC-G0B8 9 280 229 75 162 65 <04 43 40

11 3136G. Contol 9 28 229 78 158 66 <01 43 40

13 3135G DPSC-G0S6, 9 28 226 7.5, 154 66 <01 34 40

|
Mean 226 67 147 66 — 40 34 65  —
sD 03° 05 10 02 =~  5_ 5 02—
n 116, 5 24 5 8 8 8 8 8
- Min 220 46 1201 62 <01, 34 30 63 <0
: Max ' 233 7.8 180; 0 0.2 43 40, 6.9 1.6
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Test Number: P806-1

Freshwater Sediment Test
28-day Hyalella azteca

iINAS

|CLIENT

A
m
n)
-

T
12
37
16
31
33
3
7
11
39
(22

13136G
131366,
31366
13136G!
'3136G_
3136G
[ 3136G;
3136G,
'3136G
 3136G

Contol
Contol
Contol
Contol
Contol
Contol
Contol

Contol
Contol |

Contol

\wq replicate

10 day 0 replicate

3133G| DPSC-G088 !

13133G

|3133G| DPSC-G088
13133G| DPSC-G088 |
'3133G; DPSC-G088

35
15

1 3134G| DPSC-G095

3133G| DPSC-G088 |
13133G| DPSC-G088
13133G| DPSC-G088 |
'3133G| DPSC-G088

DPSC-G088

SICIENERY

Niwlojo(o e olslw b=

]
|

8
9|wq replicate

'3133G DPSC-G088

10!day 0 replicate

1

[ 14
40

334G

DPSC-G095'

2

3134G | DPSC-G095 .

18

S
38

8

29 :3134G| DPSC-G095
21 3134G! DPSC-G095

3134G| DPSC-G095

DPSC-G095 |
DPSC-G095

13134G
13134G

@~ o aw

|3134G| DPSC-G095 .

wq replicate

23

1 3134G| DPSC-G085

—

day 0 replicate

34

1 3135G| DPSC-G096

19
17
24

3135G' DPSC-G096
,3135G’ DPSC-G096
1 3135G| DPSC-G096

{

swn=l5lo

28

3135G | DPSC-G096

|

36
30

4

13 3135G| DPSC-G096

3135G| DPSC-G096 |
|3135G| DPSC-G096

et il
L

. 3135G| DPSC-G096

'3135G. DPSC-G096

8!
9 wq replicate
10 day 0 replicate
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AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS





SOP No. 5492

Northwestern Aquatic Sciences

R;It T ‘ R
Sarnple B Dl[utlgn _|NHs-N Sall_nlly_ = }
" description factor 'ODBg55 I(mg,q_) pH (ppt) Stardard Curve
{Blank B — C em _ o
11,0 mg/L NH3-N Std. * — 0101  1.00 | R EREE
3.0mg/LNHa-NStd. | —— 0300 300 | e 8
~ 6.0mg/LNH3-NStd. | —— 0625 600 il R0y
_ 100mgLNFENSId - 1,000 1000 L EEEEEL e
- N T ==
[ [3.0mgiLspike | 0272 - 289, , B Erbeee B e
3.0mg/L spike dupl. | - 0282 2. 79‘ : I = : T )
50mg/L “2nd source | 0.483 4. 73‘ 1 | T i =Eusay
il P N ——: . B5s geia
1. 4 5 0000 NDII | oo L —
2, 23 5 0006 ND 3 :
3. 35 5 0.007 ND
4. 39 5 0012 059 .
5.
6. N o Reporting limit (mg/L) 0.5, !
i ) g I T
8. Hngell 1 Recovery ()= | 91.4; |
9. o i ., |Precision (RPD)= ' -361
[10. l! 4 2nd source (%)= | 956.
1. SRR 1t '
12, - ] @amgle volume (ml): 010
[13. o i) | _ Dilution factor o 5] B
14. i [
15. - _J Sample Set Description: ﬁﬁ_:__j;j_{ -
16. I ! 1. TestNo.. 806-1 WI?
7 ] L | TestDay: 0 — N
18. _ = ; [Spemes _Hyalella \
19, - I S | pe |_____________L_
20, B ik t | ’Sedlment porewaters
21. | .
2. i | S i
23, |
24, - |
25. - o
26. .
27 _ \
28. s
28. \
30 - ;
31 N
32. L .
a3 L t__ ) '
34 TAnaiyst | RSC | l
35 |Date analysed: sMenot0 |
36 | ‘ |

_ Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Sallcylate Method (SOP #5492)

o
4

806-1 interstitial NH3, day 0 .xls

Page_30
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

_Salicylate Method (SOP #5492) N
l T (I -,J| | SR (—
Result I .y | ! B .
__|Sample ‘Dilution - INH3-N ‘ ‘Salinity — e ST
| |description factor OD655 (mg/L) 1 (ppt) ' Standard Curve
| iBlank | e — 1| =
1.0 mgiL NF&-N $td. —— .16 100 i — g
_ _[30mg/LNH3-NStd. | -—- 1%{ 3.00 G mpE fiisas
 [6.0mg/L NH3-NStd. | —- ¢ 6.00] R - e i
100mglLNH3—NStd o= _ 190 _10.00: ! gHaE:
==c == ) . 3 (- - .’.i i § oam 3 - » —
~_ |3.0mgiL Splke = .."an/ W _% g E T E
—pomtakedl o= MRy T e s
5.0mg/L 2ndsource | — YT J o o . BECs
) e L R S = e <= N
_1.— 4 5 - ﬂ 00 l"i(i.‘ 7| amﬂml' : 2m 400 ’m ;m lm 190 3!(':N! —
2. 23 5 o0 17(4.1 il o e B
3. 35 _§5_ v e
4. 39 5 gt 1678 w BE I
5, 1 AT I S (S S )
6. ga ||| iReportinglimit(ngfl)=_ 0.5 =
7 _ : s e -
8. ! i 'Recovery (%) = | }ﬂ/&I_LJE‘ — -
9. - | Precision (RPD) = #VALUE! | *%
10.. . S ! || iondsource (%)= #VALUE!| |
. ] e | | I
122" i 1 L Sample volume (ml); 0.10 _ B
13. _ i .| [Dilution factor | _ 5L
14 B P —
158, i - Sample Set Descnptlon !
16, | | |TestNo.: 806-1 i
17, o i Test Day: Day. 0 g |
1& Jj i | |Species: Hyalelia =Ll
19, R | IS R— ] —
20 _;L || |Sediment porewaters | . |
21. 0= - . 1
22. IS | e [ _
23, _ L S| O I =l S I
—- i S et
26. T I i | A R _—r
27 | l [
28. | N e L
29, . 1 R N P N
30 N S i
31. | | )
32. ) = A0 S ——— i e
33 i o I i
34 1 U{ |Analyst: | RSC ]|
35 ‘ 'l 'Date analysed: 3/16/2010 |
36 ' ‘ | |
B806-1 interstitial NH3, day 0 .xls Page_3! of 2% 3-1-05






SOP No. 5492

Northwestern Aguatic Sciences

N

_Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Sallcylate Method (SOP #5492)

Result o | i | ' .
.Sample Dilution ~ .NH3-N | Salinity - — =
" description ‘factor  ODB55 u(mg/L) pH  {ppt) Siandard Gurve
| [Blank i ----- — N === i ‘ | |
1.0 mg/L NH3-N Std. ;| -—- 0140,7 1.00] | |
3.0 mg/L NH3-N Std. ‘ — 0330 300 | ] |
6.0mg/lL NH-NStd. | - 0680 600/ | l; ]
10.0 mg/L NH3-N Std.| - 1. 200 _ 10.00} | )
Cla0mglspike T~ 0340 288, i
- 3 13.0 mg/L spike dupl === 0.331  2.80] |
N ‘5.0 mg/L 2nd source 0.528 4.47 —
1. 8 5 0.038 1.61 3 i
2. 9 5 0017 072 !
B 11 5 0035 148 " )
4. 13 5 0.018 -0 76 ; - ‘
5, I~
6. B _Reporting limit (mg/L) = 0.5
7. | L
8. - i Recovery (%) = : 94.8
9. _j ‘Premsmn (RPD)= 2.68
10. ! _ |2nd source (%)= | 89.5)
1. _ ! 1 i T
12, - %__ L E- _‘Sample_volume (mi): 010
113, I | |Dilution factor F_ 5]
14, . | 20 O |
15. — _ . Sample Set Description: |
|16. B ., TestNo.. 806-1 o
17, | Test Day. 28 |
18. ‘Species: Hyalefla
19.
20. | i Sediment porewaters '
21. B {1 . !
22, _ _ y |
23 = - } | i STy N =
24, | ; . : !
25 IE— o T
26. _m ‘ _ |
27. i i iy L |
26, ) o |
29. -~ i |
30, i1 (i - i
31 i i w i s i
32, S N - ,_i_ e gx;"_ =
33 15 '
[ 34 ' Analyst: | RSC ﬂ
5 | Date analysed 4/13/2010
36 '
806-2 interstitial NH3, day 10 .xls Page 3L of 2% 3-1-05






SOP No. 5492

Northwestern Aquatic Sciences

Sallcylate Method (SOP #5492)

Result | I g
iSample Dilution NH3-N Sallnlty_
|description factor OD655 (mg/L) pH (ppt) Standard Curve
'Blank — | — | — ] .
[1.0mg/L NH3-NStd.  -— . '47% 100" ‘ BEaEnananl
T [30mg/lL NHaN Std. -  -170 3 00 om | s :
“60mgi NHa-NStd,  —  £T0 g 00! EaRsat:
—__100mglL NHa-NStd.  —— /.20 10,00 IR -~ fEssesanEs
" 3 om =
3.0 mg/L. spike — 34y .8 ? ¥
| 30mg/L spikedupl. | ——  -TT7 T cen fREEEEE SBERERD |
| 5.0mg/L 2nd source . "*’r | - | emiE : I
= =T e . L F1
‘1‘:' 8 5 O?F _T"! 6"‘&/ ol | umnm m 4ﬂz 20 ; 1 . AA;N
2 9 5 .7 l_é‘{l__ B | 2 m:,ma o 200
3. 1 5 ‘D?f- gz,(?"{i
4. 13 5 o1 ¥ N __J4 !
5. e e
6. Sl !Reportlng Ilmlt {mgiL) = 05
7. ol | ! \
8. ‘Recovery (%) = _#VALUEI | |
9. 'Prec:|5|on (RPD) = #VALUE! | 1
10, , 2ndsource (%)= #VALUE! '
11 | ‘ ‘
12. ! 4 |§§njple volume {ml): 010 *
13. - ' Dilution factor ‘ -
[4 1
15. o Sample Set Descrlptlon_:_ I
{167 B e TestNo.: 806-1 l
17, N i, Test Day: 28 o
18. Species:  Hyalella = o
ﬁ el [y ) A I - ,‘Li
20, 1] : | Sediment porewaters ! f
21. . ol LB Ll i [
2. - - T ! [t
! \ |
s S e e
2. | -
26 j
27, =
28, |
29. |
30. T — : A
31 ! 4 | |
2 ] i
33 i i . | |
34 T T Analyst | RSC |
[ 35 : ~ Date analysed 4/13/2010
36 | . ‘
806-2 interstitial NH3, day 10 .xIs Page_33 of 2% 3-1-05






SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Sallcylate Method (SOP #5492)

Result 1 | ‘

_ Sample Dilution ~ [NH3-N | s Cores

descnptlon factor ODess (mg/l)

"Blank B —

1.0 mg/L NH3-N Std. -—— 0.140 1.00

13.0 mg/L NH3-N Std. — 0.330 3.00
| 6.0 mg/L NH3-N Std. -— 0680 6.00

‘10 0 mg/L NH3-N Std. —-— 1200 10.00

3 0 mglL splke -— 0.340 288

3 0 mg/L spike dupl. -—-m- 0331 280
| [5.0 mgIL 2nd source — 0.528  4.47
1. Day 0 (3-16-10) HEHEH L
8 8 1 0.012 _ 0.10! |
3. 9 10017 0.14, |
4. 11 1 0019 0.6 |
[ 13 1 0.010  ND ‘
6. Day 28 (4-13-10) HEHER - ]_ 'Reporting [imit (mg/L) = | 0.1
2 8 1 0011 ND ‘ | y
8. 9 1 0.007 ND, Recovery (%) = 94.8
9. 11 1 0.008 ND. ‘Precision (RPD) = 2.68
10. 13 1 0005 ND I} _2nd source (%) = 895
11. I
12 %7 ~ Sample volume (ml): 050
13, T 17 Dilution factor ; 1
14, R T )
15. B ] .Sample Set Descrlptlon
16. i | TestNo: 806-1 B
17. | TestDay: Days0&28
18. | 'Species:  Hyalella
19. w
20. | Overlying water .
21 Tl == .
22. * -
23 ! |
2 ; e
=z ’ [, sl B
26 _
27. | ‘
28 & f =
29 : f :
30. N '
31, ~ N '. S
32 S | | O | S | _
33 : :
34. U Analyst | rsc 6877
35. - _'T;'J}:jﬁ_atg analysed: 41132010
36. I [ i

806-1 overlying NH3, days 0 & 28 .xIs Page _3%Y4 of 33 3-1-05






SOP No. 5492 Northwestern Aquatic Sciences

~ Total Ammonia-N in Water. Computation Worksheet
L Sallcylate Method (SOP #5492)
|
Resut =~ PR | TR — 1 |
__ |Sample ~__ |Dition | NH3-N etandand e
description [factor ODg55 (mglL) !
~ [Blank [ - | — e a—
1T0mg/lLNHs-NStd. | —— W“ ol 00, : ok
30mglL NHeNStd. | —~— . 1%® 300 =]
“/60mgLNH:-NSWd. | —— (GE0 500
110.0 mg/L NH3-N Std. o Y® q000 ™ e
| 3.0mg/L spike R S T fom HER
_ 3.0 mg/L spike dupl. L 3 | ok
= ‘5 Omg/L 2ndsource | -—— & SEmsmEme o
1 Day 0 (3-16-10) S | S SmEeangas
Z_ 8 _ _1_ | - 0 l 1/+ 7 o oo 0 400 am - B z 0aa - _
3. 9 I N T | ’ e |
4. 11 YR ‘
5. 13 1 .0t T _
6. Day 28 (4-13-10) i | Reporting limit (mg/L) = ! 0.1
7. 8 1 el T i I
8. 9 1 ,ew) | Recovery (%)= #VALUE! |
9. 11 1 Y1 Precision (RPD)= | #VALUE!
10. 13 1 asi” i i2nd source (%)= | #VALUE! |
1. | | | | J
[12. - . | |sample volume (ml}: 0.50
13. | Dilutionfactor I 1
14, R L | |
151 - B ] @z_lrﬂglg Set Description: .
16. o - TestNo.. 806-1
17 TestDay: Days0&28 .
18. | | |Species: Hyalella
19, S I e e
20. i I Overlying water ;
21. . SRy l B
22. _ e Rl e + ! :
23. T J
24, T | | _T
25. e i l B
26, I s | | ‘
oA e R e
28. § S| | — T | — -
2 =
at. T | 1 ‘
32. ) ‘ | \ |
33, | . | | i
34. : :Analyst | RSC
35. _ . Date analysed:  4/13/2010
36. | ‘ : ?

8086-1 overlying NH3, days 0 & 28 .xls Page 35 of 3% 3-1-05






RAW DATA DIVIDER PAGE
Test No. 806-1

CHAIN-OF-CUSTODY RECORDS
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Custody Seal

Date &5*20 (0 Project_ (' X - PhSSLFﬂj

Stgnature Containers_ t [ ol /

- Jv/'l"-i:
. Custody Seal
Date 5 Els 20 Prolect_QPSC P"ase JI
Signature Container# __]__ o)

LY
b e

Custody Seal i
e 532810 _pes_DTSC_ Pras@

A |
Signature éM &M Centamett ‘ )
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Page 1 of 1

From: OCrigin D: PHFA (804) 603-4045 Ship Date: 11MAR10
Elzabsth YWiking I éﬁm AcdWNgE 5018
CHESAPEAKE CULTURES, ING Egress | 0AD: 1401375INET 3010
6063 MID-COUNTY DR E
l Delivery Address Bar Code
B A O
SHIPTO:  (541) 265-7225 BRLL RECIP Ref #
Gerald lrissarri lnvaice #
Northwestern Aquatlc Sciences Bl
3814 Yaquina Bay Rd.
Newport, OR 97365
} . FRI - 12 MAR aM
RK# o201 /984 6568 8229 PRIORITY OVERNIGHT
97365
OR-US

XH ONPA PDX

|
|

1. Use the 'Pnint’ button on this page te print your label to your laser or inkjet printer.

2. Fold the printed page along the hotizontal fine.
3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

LA

Use of this system canstitutes your agreement to the service condilions in the current FedEx Sarvice Guide. available on fedex com.FedEx will nat be
responsible for any claim in excess of $100 per package, whether the result of Joss, damage, delay, non-delivery misdelivery,or misinformation, unless
you declare a higher value, pay an addihonal charge, document your actual loss and file a timely claim Limitatons found in the currant FedEx Service
Guide apply. Your right to recover lrom FedEx for any loss, induding intrinsic vaiueof the package loss of sales, income interest, profit, attomey's iees,
costs, and other forms of darnage whether direct, mcrdemaf consequential, or special is limited to the greater of $100 or the authonzed declarad value.
Recovery cannot exceed actuat documented loss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negotiable
ingtruments and other tems listed in our ServicaGuide Written claims must be filed within strict time limits, see current FedEx Service Guide

https://www.fedex.com/shipping/html/en//PrintIFrame html 3/11/2010
PACE 3% oF 3B





APPENDIX III

RAW DATA - REFERENCE TOXICANT TEST





NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES) o8 v
Qf" \£ i 919\’

TestNo.  999-2708  Client: QC Test Investigator ¢
Test Type (rangefinding@ Test Length (hr) 96
Species Hyalell a
STUDY MANAGEMENT
Client: QC test
Client's Study Monitor: QC test
Testing Laboratory: Northwestern Agquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel: o
Proj. Man./Study Dir. G.J. Irissarri
QA Officer L. K. Nemeth _ .
1. Bty Gt 2. iy B dendous! (A
3. M.S M eilinod 77&(,,»6__ 4. ' =
Test Beginning: 2b-jO  HHQBY TestEnding:  3-2o-jp0 0% 40
TEST MATERIAL
Description: Potassium Chloride Crystals - Lot No., FIod€R. O3S 2% 0

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: 2, i - {O
Water Quality: Cond. (umhos/cm): 235 Salinity (ppt) K :
Hardness (mg/L as CaCOa): 1% Alkalinity (mg/L as CaCOQOs); F0
Treatments: Aerated 224 hrs
TEST LOCATION

Test conducted in (circle one): room1 room 2 trailer water bath other: Rlossr£ 3
Randomization chart:

Rep B } ois| ¢ 0.s |o0.425]|0.003
A d |oazs I 0,06% |02 | .5

Ermor codes: 1) Comection of handwriting error

2) Writlen in wrong location; eniry deleted

3) Wrong date deleted; replaced with comrect dale

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





NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-2708 Client QC Test Investigator
TEST ORGANISMS 8-9 &¥*
Species: Hyalella azteca Age: ¥ Drys Size: -
Source: Chesapeake Cultures, Hayes, VA Date received: 2-17-10
Acclimation Data:
Temp. DO Cond. |Hardness| Alkalinity Feeding Water
Date | (deg.C) | (mg/L)| pH |umhosiem| (mg/L) | (mg/L) |Amount| description changes
B-1Z-1e | %1 >15.016]| S50 .1 200  |lome YT A LEPUKED wif Duulion (UNTER.
5-iv-ie | 95 5 |75 Hoi is4 120 i u u
2ad-0| i3 | 05 113|225 a4 20 T T n
S-u5-iv | L A1 331 224 &% 3D ] 1 )
H-lemiv| sute | wyd |32] 189 51 qo - - -
Mean | 1a.% | 99 |34 %2% | 11) 10%
SD. | .2 | 28 |ed] 143 5% el
(N) ES s |s| § 5 <
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 ml
Replicatesfireaiment: 2 Organisms/treatment; 20 (10/rep)
Test water changes: None Aeration during test: None

Feeding:

0.5 ml YTC suspension per beaker on days 0 and 2

Duration: 24-hr, 48-
Beaker placement:

MISCELLANEOUS NOTES

Test solution preparation:
Working stock:

ified randomization

Test temperature (deg.C@ij)or 20 % 1

Photoperiod: 16:8, L:D

Dissolve 0.5g KCI crystals in dilution water and dilute to 500 mL.
Final conc.: 1.0 g/L.

Test concentration

(g/lL)

3] V!

1
0.5
0.25
0.125
0.063
0

KCl working stock

(ml/200ml)

200
100
50
25
12.5
0

Page 2 of _+

Dilution water

Brought up to
final volume of
200 ml with
dilution water
and distributed
evenly between
two replicates

Revised 12-5-01





NORTHWESTERN AQUATIC SCIENCES
ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-

Test No. 999-2708 Client QC Test
DAILY RECORD SHEET

Day0(3 /16 1ie)

Conc, Temp. DO Cond. Hardness | Alkalinity Survivors

{ gL ) | (deg.C) | (ppm) | {(umhos/cm) pH (mg/L) {mg/L) A B
1.1 22 |88 | 133F | 23X X0 (O (O
2. 05 |30 | 83F leyq | 7 : W /o (O
3. 025 230 | 8% LEF 2 A 45
4 0125 | 2% | % Y3y [ B $i /0 /O
5. 0063 | 22.% | 8% 3722 | 7 KIS S | /7 Pin)
6. 0 zea | g | Yez | 37 Y | g0 /e /2

All animals fed 0.5 m/ YTC suspension. Initials:

Day 1 (% /133 G

Conc. Temp. DO Cond. Hardness | Alkalinity Survivors

{ g/l ) | (deg.C}| (ppm) |{umhos/cm) pH mg/L mg/L) A B
1. 1 3.8 ¥ | /889 | D5 : (& ©
2 05 | 258 B9 | jodle | P4 (v o
3. 025 |23.9 | X3 | (gx Y 1 ~
4. 0125 | 238 | 'Fw | YipF | 4 2 | 4
5. 0063 | 25> | §.¥ | 325 | 273 ~ P
6.0 23k 1871 222 | 24 10 ©
Day2(3 h¥ 10)

Conce. Temp. DO Cond. Hardness | Alkalinity Survivors

(gL ) | {deg.C)| (ppm) |{umhos/cm) pH {mg/L maiL) A B
i 1 Wy | &bl (905 e R OC/e0) etiod)
2. 05 | e | $M| jpfo | +~L Hlpp) 3(F0)
3. 025 [viis | 4.V b1l |~ ;O Lo
4. 0125 [ 224 | 4.% EY 19 {0
5. 0063 | z2-5 | ¥.5 T [O =
6.0 22.2 1 3.4 237 ‘e

All animals fed 0.5 ml

Day3( 2 /19/lo)est

Cong, Temp. DO Cond. Survivors

{ gL ) (deg_) {(ppm) | {umhos/cm) A B
1. 1 — —_— & &
2. 05 12{1 s\ 185 G (HD) D (Hv)
3. 0.26 %0 | 3.0 3 %0 o O
4. 0125 | 2%2.¢ [ 3% 514 10 Lo
5. 0063 | 23¢ | 1% Hoo lo |0
6 0 2%.0 1.5 294 /o 2]
Day4(2 /20/ic)bss

Conc. Temp. DO Cond. Hardness | Alkalinity Survivors

(gL ) | (deg.C)| (ppm) | (umhos/cm) pH {mg/l) (mg/L) A B
1. 1 — - i - £ &
2. 05 - -~ . _ o P
3. 0.25 235 | 9% ETA e in
4. 0125 | 22.3 1% 524 i io
5. 0.063 | Z3.4 13 IS g {o
6. 0 232 1.6 306 i0 fO

Mean 23,1 rs,j
sSD 0.5 Os
n 3 23

Page 3 of _3
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REC'D  3-12-10

V)
Chesapeake Cultures
P.O. Box 507 Hayes, VA 23072 (804)693-4046 (804)694-4704 fax
www.c-cultures.com
growfish{@c-cultures.com
Shipment Information
Species %dwé— &-Z—Itt’ﬁﬁu Date 3 / /////O
/

Age =~ 3-U d; 1214 i PO No. Verbe/
Quantity (L0 + Invoice No. 7%/

Temperature X% °C  Salinity  — pH 7.9 ¢

Notes M Om ’

Biologist

}K Please inspect shipment and report any problem immediately >)};

PhcE 4 oF %





Acute 96-hr Toxliclty Test-96 Hr Survival

Start Date:  3/16/2010 09:30 Test ID: 999-2708 Sample 1D: REF-Ref Toxicant
End Date: 3/20/201008:40 LabID: ORNAS-Northwestern Aquati Sample Type: KCL-Potassium chloride
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Species: HA-Hyalella azieca
Comments:
Conc-gm/L 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 0.0000 0.0000
1 0.0000 0.0000
Transform: Arcsin Square Root Number Total
Conc-gm/L  Mean N-Mean Mean Min Max CV% N Resp Numbar
D-Conirol 1.0000 1.0000 1.4120 1.4120 14120 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 1.4120 1.4120 0.000 2 0 20
0.25 1.0000 1.0000 1.4120 1.4120 14120 0.000 2 4] 20
0.5 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
1 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
Auxiliary Tests Statlstic Critical Skew Kurt
Normality of the data sel cannot be confirmed
Equality of variance cannot be confimned
Graphlcal Method
Trim Level EC50
0.0% 0.3536
1.0 4
0.3536 091
0.8 -
0.7 -
@ 0.6 4
£ 4
2 0.5
® 0.4
& 047
0.3 4
0.2 1
0.1 4
0.0 -
0.01 0.1 1
Dose gm/L
Page 1 ToxCalc v5.0.23 Reviewed by:

PAGE 5 OF 3





Tesl: AT-Acute 96-hr Toxicity Test Test ID; 999-2708
Species: HA-Hyalella azteca Protocol: EPAF 91-EPA Freshwaler
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chloride
Start Date: 3/16/2010 09:30 End Date: 3/20/2010 08:4 Lab ID: ORNAS-Northwestern Aguatic Sciences
Pos| ID | Rep Group Start | 24Hr | 48Hr [ 72Hr | 86 Hr Notes
1 1 D-Control 10 10 10 10 10
2 2 D-Control 10 10 10 10 10
3 1 0.063 10 10 10 10 10
4 2 0.063 10 10 10 10 10
5 1 0.125 10 10 10 10 10
6 2 0.125 10 10 10 10 10
7 1 0.250 10 10 10 10 10
8 2 0.250 10 10 10 10 10
9 1 0.500 10 10 4 0 0
10| 2 0.500 10 10 3 0 0
11 1 1.000 10 10 0 0 0
12 | 2 1.000 10 10 0 0 0
Comments: clota, ewivy venified Qe St labveraTovy enchh Sneetd
A-493-10 ¢
Page 1 ToxCalc 5.0 Reviewed by:
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Amphipod, Hyalella azteca, acute reference toxicant test

CV% =944
0.5
o % +2 8D
g 0.45 /\
: A A A A AT
c
% 04 /\ /0\ f\ Mean
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08/31/07 0.3600 0.3955 0.3582 0.3208 0.4328 0.4702
11130/07 0.4700 0.3855 0.3582 0.3208 0.4328 0.4702
12/07/07 0.3800 0.3955 0.3582 0.3208 0.4328 0.4702
02/12/08 0.3800 0.3955 0.3582 0.3208 0.4328 0.4702
05/09/08 0.4200 0.3955 0.3582 0.3208 0.4328 0.4702
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12/15/09 0.3700 0.3955 0.3582 0.3208 0.4328 0.4702
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NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No.: 806-2

Title: Toxicity of freshwater sediments using a 10-day midge, Chironomus dilutus (formerly C. tentans),
sediment bioassay as part of the Downtown Portland Sediment Characterization Project.

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
bicaccurnulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 8510 SW Gemini Drive, Beaverton, OR 97008
Sponsor's Study Monitor: Mr. Rick Emst
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. Man./Study Dir.; L.K. Nemeth, B.A., M.B.A., QA
Officer; R.S. Caldwell, PhD, Sr. Toxicologist; G.A. Buhler, B.S., Aq. Toxicologist; L.P. Sandoval, B.S., Tech.;
Y. Nakahama, Tech.
Study Schedule:

Test Beginning: 3-16-10, 1150 hrs.

Test Ending: 3-26-10, 1030 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365,
Good Laboratory Practices: The test was 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).
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 the Downtown Portland Sediment Characterization
project. Details are as follows:

NAS Sample No. 3133G 3134G 3135G
Description DPSC-G088 DPSC-G095 DPSC-G096
Collection Date 2/24/10 2/22/10 2/2510
Receipt Date 3/4/10 3/4/10 3/4/10

Control Sediment: The negative control sediment (NAS#3136G) was collected on 3-10-10 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.

Date of Preparation: 3-12-10

Test Number 806-2 Page 1 of 4





NORTHWESTERN AQUATIC SCIENCES____

Water Quality:
pH: 6.9
conductivity: 130 pmhos/cm
hardness: 43mg/L as CaCO;,
alkalinity: 30 mg/L. as CaCQO,,
total chlorine: < 0.02 mg/L
Pretreatment: Dechlorinated and aerated =24 hr.

TEST ORGANISMS
Species: Chironomus dilutus (formerly C. rentans), midge.
Size: 3rd instar, mean initial wt: 0.17 £ 0.01 mg
Source: NAS cultures, originally obtained from EPA, Duluth, MN.
Acclimation: Holding conditions for the two weeks prior to testing averaged: Temperature, 20.6 £ 1.7°C;
dissolved oxygen, 8.5 £ 0.2 mg/L; pH, 7.1 % 0.3; conductivity, 147 = 8 pmhos/cm; hardness, 47 mg/L as
CaCO,; and alkalinity, 30 mg/L as CaCO;. Photoperiod was 16:8, L:D. Half of the water in culture tanks was
replaced twice weekly 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 (plus two additional WQ beakers)

Organisms/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.
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. Total ammonia and pH were measured in the pore water from the bulk sediment prior to
test initiation and an additional replicate beaker on day 10. Interstitial water samples were obtained by
centrifugation. 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
Survival and individual biomass were calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)
average individual ash-free dry wt. = (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 2000.
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PROTOQCOL DEVIATIONS
None

REFERENCE TOXICANT TEST
The reference toxicant test is a multi-conceniration 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 II1.

Test No.: 999-2709

Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #073280.

Test Date: 3-16-10.

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

Result: 96-hr LC50, 6.99 g/L.. This result is within the laboratory's control chart warning limits (3.42 — 7.56
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. Interstitial ammonia
and pH measurements are listed in Table 2. 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 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 0.3 mg/L for all day 0 and day
10 measurements. Interstitial bulk sediment values for ammonia-N ranged from <0.5 to 1.7 mg/L.

The test met the survival and weight acceptability criteria specified in the test protocol with 97.5% mean
control survival (=70% required) and a control individual mean ash-free dry weight of 0.88 mg per larvae (0.43
mg required). The reference toxicant (positive control) EC50 result was within the laboratory's control chart
limits (6.99 g/L; control chart mean + 2 5.D. = 5.49 £ 2.07). It is concluded, therefore, that the test has
developed fully acceptable data for use in making management decisions.

STUDY APPROVAL

)(jé,gaé];& -OMJLL 4-20-/0 () /U&u h />/{m;« 4-2¢ 10

-"Project Manager/Study Director Date allty Assurance Un Date

fonde K Wit #ls
Asgistant Laboratory Director Date

Test Number 806-2 Page 3 of 4





NORTHWESTERN AQUATIC SCIENCES___

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

Water Quality Parameter Mean + §.D. Minimum Maximum N
Temperature (°C) 226£03 22.0 23.2 44
Dissolved oxygen (mg/L) 59+ 1.0 4.1 7.4 44
Conductivity (umhos/cm) 145 £ 17 136 191 8
pH 6.6 0.1 6.5 6.7 8
Hardness (mg/L as CaCQ;) 36+4 34 43 8
Alkalinity (mg/L as CaCO;) 29+ 4 20 30 8
Total ammonia (mg/L) - <0.1 0.3 8

Table 2. Interstitial ammonia-N and pH in test sediments porewater on day O and at test

termination,
NAS Sample Day ( Day 10
Sample No. Description pH Ammonia pH Ammonia
(mg/L) (mg/L)
3136G Control 6.9 0.9 6.7 1.7
3133G DPSC-G088 6.9 <0.5 6.5 1.0
3134G DPSC-G093 7.1 <0.5 6.4 1.3
3135G DPSC-G096 6.8 <0.5 6.6 0.7

Table 3. Mortality and growth results of Chironomus dilutus 10-day sediment toxicity test

NAS Sample Description Percent mortality Average ash-free dry
Sample (Mean £ SD) wt/midge (mg)*
No. {Mean = SD)
3136G Control 25%46 0.88 £ 0.09
3133G DPSC-G088 1.3£3.5 0.79 £ 0.08
3134G DPSC-G095 25471 1.08 + 0.09
3135G DPSC-G096 3.8+74 0.94 = 0.06

*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)
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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-99/064) 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 lux. 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 1o be run concurrently.

2.7 Good Laboralory 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 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 employed as a comparison station.

4. TEST WATER

Test water (overlying water) at NAS is normally C. tentans 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 CaCQ;. 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 CRGANISMS
5.1 Species: midge, Chironomus tentans.

5.2 Source: Cultured at NAS (Originally obtained from U.S. EPA Environmenta) 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.

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23 + 1°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). Tesl 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
detergenl {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. Tesl sysiems and chambers are rinsed again with dilution water jusi before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of midge larvae 1o test, control, and reference sediments.
The sediments are placed on the bottom of the test coniainers and are overlain with test water. The test exposure is
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for 10 days. The renewal of overlying water consists of two volume additions per day, either continuous or
intermittent. Each treatment consists of eight replicale test containers, each containing 10 organisms. Test chamber
positions are completely randomized. Test organisms are randomty distributed 1o 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 lo prevent resuspension. The overlying water is
replaced twice daily. The tesl begins when midges are introduced 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 bioassay 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 100-1000 lux. The overlying water is replaced twice daily.

7.5 Beginning the Test: The test is begun by adding the organisms to the equilibrated lest 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, Type and Frequency of Qbservations, 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
{reatment.

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 1. Pooled animals from each test replicate are rinsed with deionized water, gently blotted
and placed into tared aluminum weigh pans. The pans are dried at 60-90°C 1o 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
(.001 mg). The total weight of the dried midge in each pan is divided by the number of midge weighed 1o 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 determined as the difference between the weight
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10.

11.

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. tenrans 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 lest container at the end of the test. Averape midge ash-free dry weight, also measured at the
end of the tesi, may be used to compare growth between treatment sediments and the control or reference
sediment. Ordinarily the following data analysis is performed. Due 10 special requirements, alternative methods
may be used. The means and standard deviations are calculated for each treatmeni 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 conirol treatment; tabulation and statistical analysis of measured responses and a summary
table of endpoinis; a description of the statistical methods used; any unusual information about the iest or deviations
from procedures; reference toxicant testing information,

STUDY DESIGN ALTERATION

Amendments made 1o 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 prolocol must be described and recorded in the study raw data.
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12

13.

14,

REFERENCE TOXICANT

The reference toxicant test is a standard multi-concentration toxicity lest 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 10-day sediment exposures. The reference toxicant test is run concurrently. Performance is
evaluated by comparing the resulis 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 Inveriebrates. ASTM Standard Method No. E 1706-00. Am. Soc. Test. Mal., 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 Effluentls 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. Tesl type whole sediment toxicity test with renewal of overlying water
2. Test duration 10 days
3. Temperature 23x1°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)
3. Sediment volume 100 mL
9. Overlying water volume 175 mL

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

11. Apge of test organisms 2nd 10 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 freatment 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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CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST ) 6,)69\,’2:7
get ;;ﬁ:’ o
TestNo. 806-2 Client Hart Crowser Investigator ”
STUDY MANAGEMENT
Client: Hart Crowser, Inc., 8910 SW Gemini Drive, Beaverton, OR 97008

Client's Study Monitor:  Mr. Rick Ernst
Testing Laboratory: Northwestern Aguatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel:
Proj. Man./Study Dir.  G.J. Irissarri
QA Officer L.K. Nemeth
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Study Schedule:
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TEST MATERIAL
General description (see sample logbook/chain-of-custody for details):

NAS Sample No.: 3136G 3133G 3134G 3135G
Description: Control DPSC-G088 DPSC-G095 DPSC-G096
Collection Date: 3/10/10 2{24/10 2122110 2{25/10
Receipt Date: 3/10/10 3/4/10 3/4/10 3/4/10

NAS Sample No.;
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Callection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date:

NAS Sample No.:
Description:
Collection Date:
Receipt Date;

Error codes: 1) correction of handwriting eror

2) written in wrong location; entry deleled

3) wrong date deleted, replaced with correct dale =
4) error found In measurement; measurement repeated Page 1 of _1‘_





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

Test No. 806-2 Client Hart Crowser Investigator

SEDIMENT DESCRIPTIONS — SUPPLEMENTAL NOTES

Sample
No Description

3136G FINE BLACK MUD

3133G | <pay sAND vfi Rocks AND wensy bEBRIS

3134G || DARK PRuen GRAVELS SAND w) PLAT bEMRIS ALY PAINT CH(PS

3135G Corc SArD w /',,M(flo{wh ek hiocies Clome  pEB

Page 2- of _25





NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS t0-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-2  Client Hart Crowser Investigator
TEST WATER
Source: Dechlorinated municipal tap water
Date of Collection: 2-12-]O
pH b4
Cond (umhos/cm?2) i 20
Hardness (ma/l) 4%
Alkalinity {(mg/L) 30
Total Chlorine (mg/L) <o0.02-
Treatments: Dechlorinated, aerated
TEST ORGANISMS
Species: Chironomus dilutus Age: 3rd instar
Source: NAS cultures Date received: N/A
Acclimation Data:
Temp. | DO Cond. |Hardness| Alkalinity Feeding Walter
Date | (deg.C)| (mg/L)| pH |umhosiem| (mg/L) (mgiL) changes
%-e(20.3F | .1 | ) 15% 472 20 Animals fed Teltra Fin
Bes-ip| L | £5 | O 1551 - = and Selenastrum
Z-p-i0] 9.9 <3, 7 3.2 iI94¢ - - Details recorded on
Zeip-iv] 13,3 | Buw L5 %0 =i 20 Chironomid culture
bu-ie| 22,¢ | 3.3 |1 1.3 ¥ - - data sheets
Des-ie| £2.% | 5F | A4y 7 — -
Mean [90. %P5 | 31 | WF [ 43 | 20
S.D. L* | o2 ]| 0.3 2] - -
(N) 3 U % & 2 2
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) % 4 2w . Organisms/treatment: (80) 80 (1o/per)

Test water changes: Twice daily mERLCATER
Aeration: only if DO falls below 2.5 mg/L Beaker placement: Total randomization
Feeding: everyday beginning with day zero Photoperiod: 16:8, L:D

Test temperature (°C): 23 £ 1

Control Sediment:

Source: From an area approximately one mile east of the Hwy. 101 bridge at Beaver Cresk,
approx. 8 miles south of Newport, OR.

Date collected: 3/10/10
Sieved through 0.5  -mm screen
Storage:  darkness at 4°C, in sealed containers NAS# 3136G

MISCELLANEQUS NOTES
Light intensity:
Date Location Light Intensity (ft-candles® Initials
3-j§-10 Beakee ¥, aL &3l

*To convert ft-candles to lux multipy by 10.76

Page 23 of 25





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

Test No. 806 ~2 Client HART cRowSER_ Investigator

Test conducted in {circle one): room 1 room 2 trailer water bath  other:_ Reom ¥3

Randomization chart: ToP SHELF

A 1 1% 24 20 | 3

s I "1 2% 19 35

4 10 b 22 | 29 by “o
> q 1S 2l 21 2% el
2 9 14 20 1¢ 72 28
| 3 e 19 25 B} 3%

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. 806-2 Client

Hart Crowser Investigator
DAILY RECORD SHEET
Day___0__ (3 /i6/1o) eV,
Beaker | Temp.*| DO* [ Cond.*| pH* |Hardness*| Alkalinity*| NH3*
No. |(deg.C)] {(ppm) | umnhoxem) (mg/L) (mg/L) | (ppm) Comments
3 22.7 | 3.2 LR 43 =20 lIEach beaker fed 1.5 mt
5 22,1 |33 | 14% |e6 | 37 20 Tetra Fin suspension
9 |22.% | 94 | 136 |6t | 2 20 Initials: &31
33 22,9 | 3.4 ‘Al 16,3 3% 20

Water changed in all
beakers.
Time: pbLo S
Initials: g5y
|Water changed in all
beakers.
Time: {205
Initials: ¢ 2$
*Water quality measurements to be taken.
Day__1__ (3 43 /0D
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. | ({deg.C)| (ppm) | wmhowcm) (mg/L) {mg/L) | (ppm) Comments
3 |50 |2 o Each beaker fed 1.5 ml
5 32| 3L Tetra Fin suspension
) 7235 2.1 Initials: TS
3B [22.9] 30

[Water changed in all
beakers.
Time: Ol co

Initials: 7S

[Water changed in all
beakers.

Time: /635

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. 806-2 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__ 2 (3/34119¢%
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosiem) {mg/L) (mg/L) | (ppm) Comments
3 121-49 ¥i Each beaker fed 1.5 ml
5 122M | Ly Tetra Fin suspension
9 7,%'_-% k- Initials: A2
33 - a8 yi -

Water changed in all
beakers.
Time: 0 o
Initials:  eyT™

Water chagged in all

beakers.
Time: |[30UC
Initials:  ( A%
*Water quality measurements to be taken.
Day__3 (2 /19/10)C>L
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosiem) (mg/L) (mg/L) | (ppm) Comments
3 22,4 | 4,7 Each beaker fed 1.5 ml
5 22,4 | b.&o Tetra Fin suspension
9 22.2 | &.6

Initials: £.s1

33 1276 | .G

[Water changed in all
beakers.

Time: 0&10
Initials: &£>1

[[Water changed in all
beakers.
Time: /f4 3¢~
Initials: v~

*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. 806-2 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day___ 4 (3 /20/ip )éoHL
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity [ NH3

No. | (deg.C}| {(ppm) | twmhosicm) {(mg/L) (ma/l) | (ppm) Comments
3 232 | 6.% Each beaker fed 1.5 ml
o) 295 .l Tetra Fin suspension
9 227 | &6 Initials: 231

33 22.6 ZS

{Water changed in all

beakers.
Time. &S
Initials: ¢854

Water changed in all

beakers.
Time: { 364§
Initials: {20
*Water quality measurements to be taken.
Day 5 (D /20 /10)&a3L
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosicm) {mga/L) {mg/L) | {(ppm) Comments
3 22,9 =4 Each beaker fed 1.5 ml
5 2289 S % Tetra Fin suspension
9 22.6 o2 Initials: &34

38| 22.5 | 6.2

Water changed in all

beakers.
Time: poid
Initials: a1

Water changed in all

beakers.
Time: [J 2%
Initials: LES

*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. 806-2 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day __ 6 (D /22 fl0)bdL
Beaker [ Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3 "
No. |{deg.C)| (ppm) | tumhosscm) (mg/L) (mg/L) | {ppm) Comments
3 22.% | s 5 {[Each beaker fed 1.5 ml
5 2..% | 5.3 Tetra Fin suspension
9 22,5 | 5.2 Initials: (<
33 224 [s4

Water changed in all
beakers.
Time: peid
Initials: &3L
Water changed in all
heakers.
Time:{ &3 O
initials: oA~
*Water quality measurements to be taken.
Day 7 (2 2% /i0)oh)
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | umhosicm) (mgil) (mgiL) | (ppm} Comments
3 22.b sS4 Each beaker fed 1.5 ml
5 226 =0 Telra Fin suspension
9 224 | s.0 Initials: &Y
3B (22,2 | 4%

[Water changed in all
beakers,
Time: o410
Initials: &AL

Water changed in all
beakers.
Time: / (o 345
Initials; %A~

*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. 806-2 Client

Hart Crowser Investigator
DAILY RECORD SHEET
Day __ 8 (3 /iqheo)el
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosicm) {mg/L} (mg/L) | (ppm) Comments
3 22.6 | 5.0 |Each beaker fed 1.5 ml
5 22.6| 4.4 Tetra Fin suspension
9 224 1 4.6 Initials:
3B 22,2 [ 43 -

Water changed in all

beakers.
Time: A (o%
Initials: /<4
Water changed in all
beakers.
Time: 164§
Initials: [ O¢
*Water quality measurements to be taken.
Day__ 9 (2 Rks/io)ah
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosicm} (mg/L) (mg/L) | (ppm) Comments
3 22, i,k |[Each beaker fed 1.5 ml
5 22,34 | 4, Tetra Fin suspension
9 22.4 4,2 Initials: &3}
33 225 4 2

Water changed in all
beakers.

Time: #6110
Initials: 431

Water changed in all
beakers.
Time: /€ €O
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. 806-2 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day__ 10___(75 /z2¢/10)6s1

Beaker | Temp.*| DO* | Cond.*| pH*
No. |(deg.C)| (ppm) | tumhosicm

Hardness*| Alkalinity*|{ NH3*
(mg/L) (mg/L) | (ppm) Comments

3 225 | &2 | 128 |66 | 24 30 Each beaker fed 1.5 ml
5 22.6 54 7’ 4% (&5 | 43 20 Tetra Fin suspension
9 [22.2 258t 14s ot | 39 20 Initials; —
33 [220 |s2 | 149 |66 | 24 20

Water changed in all
beakers.

Time: (@)
Initials:

|[Water changed in all
beakers.
Time: =
Initials: —
*Water quality measurements to be taken.
Day_ _ ( [ [} )
Beaker | Temp. DO | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosrcm) {mg/L) (mg/L)} | (ppm) Comments
Each beaker fed 1.5 mi

Tetra Fin suspension
Initials:

\Water changed in all
beakers.
Time:
Initials:

ater changed in all
beakers.
Time:
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. 806-2  Client Hart Crowser Investigator

DAY 10 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors Initials No. survivors Initials

1 _ 46

2 o | wst | 47

3 __ _JTm et 48

4 T [ es) | 49

5 50

6 o) Lal 51

7 2 Fay 52

8 io (4} B 53

9 . | 54
10 (O [A]N 55
11 10 &3 56
12 4 £t 57
13 10 b3l 58
14 {0 631 59
15 10 L) 60
16 1o £al 61
e g Ao =
18 q 6L 63
19 {0 bl 64
20 10 Lot 65
21 10 63l 66
22 10 [ e 67
23 1© £ 68
24 0 &yl 69
25 19) £11 70
26 10 £a1 7
27| 72
28 {0 £y 73
29 9 ol 74
30 i = 75
31 1) £ 76
32 1o £AL | 7
33 1 78
34 lo £l 79
35 9 &al 80
36 [0 &al 81
37 to bal 82
38 [0 £3) 83
39 o) -3y 84
40 a9 &al 85
41 86
42 87
43 88
44 89
45 20
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONCMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-2 Client Hart Crowser Investigator
Tare: Date 5-)1-ij0 Oventemp(C.) .2 Drying time (hr.) 2.4 Initials & sk
Standard Weights: 10mg: 10,609 100mg: 100.01F

Final Date 3-i71-io Oventemp(C.) o3 Drying time (hr.) __ 2+ Initials  ¢3%
#1 Standard Weights: 10mg:  [(0.co0 100mg: _)on, Ot

Final: Date 3-22-;0 Oventemp(C.) (4 Drying time (hr.) 24 Initials ¢}
#2 Standard Weighis: 10mg: o, 6yl 100mg: _10001%

Equip. used: Oven: proe m | Balance: S aARToLiLS> M P

{Dry overnight at 60-90 degrees C)

Tare wt. Total wt. (mg)
Pan # (mg) 1 2 #weighed
I 51.9% 53.49 52,43 o
z | 55.2% | 5%.04 53,04 lo
3 56.58 | s5%.25 | s5%.24 lo
4 56.95 5%.% | St.6> lo
5 S¢. 306 60.50 Lo, S0 lo

Page 1% of 25 Revised 12-6-01





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

Tesl No. 806-2 Client Hart Crowser Investigator
WEIGHING DATA SHEET

Tare: Date 3-23-10 Oventemp (C.) S50 Drying time (hr.) P Initials  &JL
Standard Weighls: 10mg: 0.00% 100mg: 1oc. 6817

Final #1: Dale 3-2{—jg Qven temp ( C.) [ A Drying time {hr.) 14 Initials &5
Standard Weights: 10 mg: io, 609 100mg: 100.0 1

Final#2:  Date >-30-0 Oventemp(C)___ ¢ Drying time (hr.) 2+ Initials 631
Standard Weights: 10mg: _ja,011 100mg: 00,012

Final #3: Date & -~ %i-1D Oventemp(C.) S50 Drying time (br.) 2 Initials &xl

Standard Weights: 100mg: (00,013

10 mg: {0,0i0

Balance % ARToRIVS MBP
{Final ashing Is at 550 degrees C for 2 hours)

Equip. used: Oven BLUE m¥ | FisHer isoTemp MUFFLE FURNAE
(Dry overnight at 60-90 degrees C)

Bkr. Pan Tare wi. Dry total wt. (mg) no. put into Ash weight Comments
# # {mg) 1 2 weighed pans-initials (mg)

1 1 — — - - -~ —

2 2 | %44 102. 14 02.0l O LpSC al.62
3 3 - - _ — — -

4 4 | gd.01 a1.1% 13.06 10 § ) $3.2)
5 5 — = — — — —

6 6 40.3% joz. 14 162 ,04 [[@) LEC a4. 1

7 7 | 90.24 )21 al, 1z 4 LPs 33.59
8 8 Fh.02 4%.25 9%.21 10y {(F¢ KA. 13
9 9 — — - — _, —

10 10 3,96 104, 26 tod> 1®) ry 93.83
1 11 6.52 | 99, | 49,03 Te #iS $9. 4o
12 12 | 3%.490 101, 04 100,25 LK d2.%1
13 | 13 ] 92.66 | 106.%6 106.7F 0O L 3. 92
14 14 | w3.42 96.9% .96 1) L¥C $3.05
15 15 35,04 96.36 U lo S 10 LES $8.40
16 16 8S.%3 100. > (06,50 Te) { PC 90.0%
17 17 — P — — = — -

18 18 8F. by 100.29 100, 2% 9 LPT 91,198
19 19 | ¥9.4% lod. 14 o4, 03 (O (Pr 95,25
20 20 | $2.29 9.25 9. 12T 10 U2 BB.F
21 21 | 33.9% a%.94 9%.%0 {O LD - i |
22 22 1%1.9 % 20%, Il 20 %.00 1O LEX 196.L%
23 23 | {4,743 196.99 loo.¥% 1D LPC 92.4)
24 | 24 | 43.29 10%.15 | 10%.02 | LEC %.3 S
25 25 $2.5% 94.00 93, %% | {, 25,53
26 26 99. do 105. Ll 105.50 o l% GY. o4
27 27 — — - - - -

28 | 28 | #4.29 ios, 52 | 105,37 i0 LPS a4,
20 | 29 | 5. 1o jos.54 los, 4l 9 LS 93.4%
30 30 - - — - - =

31 | 31 | 9103 92.43 | 42.35 10 LPS $S.55
32 | 32 | 8845 103,5F | 103.4] 1O {pe 4.4
33 33 — — - g - -
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NQ. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-2 Clieni Hart Crowser Investigator
WEIGHING DATA SHEET
See page for information on drying times and temperalures, standard weights,etc.

Bkr. Pan Tare wt. Dry total wt. (mg) no. put into Ash weight

# # (mg) 1 2 weighed pans-inilials (mg)
34 | 34 | $3.0] lor, 5% | 101.42 10 LEC 9%.56
33 | 35 | §5.92 jot. 44 | 101,25 £ LPC AU.46
% | 3 | 34.2% | 9292 | 93,%0 i0 LB 8693
37 | 37 | as.02 lodq.14 | 10%.9% {0 ARY M. 66
38 | 38 | g3.25 i02.09 | iol.ai 0 Lec G2. LT
30 | 39 | gz.i2 104.22 | 0419 10 us 93, 20
40 40 | 9¢.53 09.05 | 10%.99 1 el 101.32
41 41 )

42 42

43 43

44 44

45 45

46 46

47 47

48 48

49 49

50 50

51 51

52 52

53 53

54 54

55 55

56 56

57 57

58 58

59 59

60 60

61 61

62 62

63 63

64 64

65 65

66 66

67 67

68 68

69 69

70 70

71 71

72 72

73 73

74 74

75 75

76 76
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Test No. 306-2

TEST DATA ANALYSIS RECORDS
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Test Number: 806-2

Freshwater Sediment Test
10-day Chironomus dllutus

c ate cnby venfied agedinsy
\Nocrra-h.:w] Yencih S ds s-1-to

K1t

Water Quality Data
NAS  CLIENT Interstilal water
BKR ' SMPL DESCRIP DAY “pH, NH3
17 ' 3136G. Conlrol 0 69 08
27 3133G DPSC-G08S- 0 69 <05
‘30 ' 3135G DPSC-G096 o 6.8 <05
3 3135G DPSC-GO% 10 66 0.7
5 '3133G DPSC-G088 10 65 1.0
9 |, 3134G | DPSC-G095 10 6.4 1.3
33 3136G  Control - 10 ¥ - 87 17
NAS ™~ CLIENT ! Overlying water
BKR SMPL DESCRIP 'REPL DAY\ p :
3 3135G DPSC-Gog6 9 0 227 72 145 67] <01 43 30
5 3133G DPSC-G0B8 8 0 231 73, 148 66 01 34 30
9 3134G DPSC-GO9S. & 0 227 74 136, 66 <04, 34 20
33 3136G._Conwol = 91 0 228 74 191, 67 _ 02 34 30
3 3135G  DPSC-G096 9 1, 230; 7.0 : i
5 3133G DPSC-G088 9 il _23.0| 73] N
9 3134G DPSC-G095 9 1 230 71 1 ]
33 3136G__ Control 9 1, 229 7.0 = —
3 3135G DPSC-G0S6 9 2' 224 6.8 \
5 3133G_DPSC-G088 9 2 224  6.6i . | .
9 3134C DPSC-G0g5 9, 2 224 68! ! i 1
33 3136G:__ Control 9 2 222, 68, - i e O
3.3135GIDPSC-G096, 9 3 224] 6.7 . -
5/3133GDPSC-G088 9 3. 224 66 I i ]
9 3134G/DPSC-G0%5 9 3] 222 66 i ‘ i : ; B
33 :136G_ Control 9 3 220 686 ; i e — 7] :
3 31356 DPSC-G0% 9 4 232 68 . \ | 1 !
5 3133G DPSC-G088 9 4 229 66, : s i i
9 3134G DPSC-G095 9 4 227 6.6 ¥ ! : | =
33 3136G _ Control 8. 4 226 65 ; — f
3 3135G [DPSC-G096° 9 5 2291 58 . B I B
5 3133G |[DPSC-G088, 9/ 5 229 58 o i
9' 3134G | DPSC-G085! 9 57 2286 6.2 E =3 =% 1
33/ 3136G| Control . 9 5 225 6.2 ! '
3/3135G DPSC-G0%6 9 6 228 55 n |
5 3133G DPSC-G088 9 6 228 53 : i
9 3134G DPSC-G095 8 & 225 52, ’ ' RS S
33 3136G__ Control @ 6 224 54 :
_ 3 3135G DPSC-GOS6 9 7 226 54|
5 3133G DPSC-G088 9 7 226, 50 . .
9 3134G DPSC-G095 9| 7 224 50 3
33 3136G! _ Control 9: 7 223 48 : | [
3, 3135G | DPSC-G096 9, 8 226/ 50 ! . 3 :
5 3133G,DPSC-G088 9 8 226 44 1 - : 1
9! 3134G  DPSC-G085. 9 8 224 46 | - -
33:3136G' Conrol ' 9 8 222 48 §
3 3135G|DPSC-G096 9 9, 226 46! 7 }
5 3133G DPSC-G088 9 9" 227 a4 ! 1
9 3134G DPSC-G095 9 9 224 42 ‘ ‘
33/ 3136G  Contol 98 9 223 42 | |
3 3135G DPSC-G0o96 9 100 225 62 138 66 02 34 30
5 3133G DPSC-G088. 9. 10 226, 59 143 65 01 43 30
9 3134G DPSC-G095 9 10, 2231 56 145, 66 02 34 30
33 3136G_ Conol _ 9 10, 221, 52 149 66 03 34 30 (T L
| 1 . i |
Mean 228 59 1490 66 — 36 28 67  —
:SD 03 10 17 01— 4 4 0.2, b
n B . 8 6 8 & 8 8 8
‘Min 220 41 138 65 <01 34 20 6.4 <05
Max 232 74 191 67 03. 43 30 7.1 1.7






Test number; 806-2

Freshwater Sediment Test
10-Day Chirgnomus dilutus

_ NAS  'CLIENT
BKR SMPL _ [DESCRIP

PL

25' 3136G | Contol
18  3136G Contol
4 3136G

8 3136G
11 3136G -0
36 3136G Contol

) 29 3136G Contol
23 3136G
33 1 3136G

17. 3136G | Contol

Contol

Contol

Contol

_Contol 1

000 Nienlong s | LI =8

9\ ‘wq replicate
10 day O replicate

40| 3133G ' DPSC-G088
39 3133G DPSC- G088\
31 3133G DPSC- GOBB‘

15 3133G DF’SC~GOBB

6 3133G  DPSC-G088
32 3133G \DPSC-GOSB.

nN—

19' 3133G DPSC-GO088!
34 3133G DPSC-G088|
5 3133G ; DPSC-G088|
27, 3133G |DPSC-G088'

[~Njo o b w!

3\
9/wg replicate
10 day O replicate

10| 3134G | DPSC-G095

1

38! 3134G |DPSC-G095,
16 3134G |DPSC-G095
26/ 3134G  DPSC-G095|

28 3134G DPSC-GOQS\

35 3134G \ DPSC-G095'
2| 3134G | DPSC-G095

22| 3134G | DPSC-G095,
9| 3134G | DPSC-G095

wq replicate

1] 3134G ' DPSC-G095

day 0 replicate |

37 3135G . DPSC-G096

13 3135G ; DPSC-G096

12, 3135G | DPSC-G096
3135G TDPSC G096 -

24, 3135G jDPSC -G096'

' 14‘ 31356 ’i DPSC-G096 |

20| 3135G _| DPSC-G09%6
21| 3135G ' DPSC-G096

'3 3135G DPSC-G096|

_ IR ‘
|co ~(o o hw|N] = cm\mlﬂ[m o :.x\_c_mg

Ql wq repllcate

300 3135G DPSC-G096|

10'day O replicate
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RAW DATA DIVIDER PAGE
Test No, 806-2

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS





SOP No. 5492

Northwestern Aquatic

Sciences

‘Total Ammonia-N in Sediment Pore Water: Computation Worksheet

: Salicylate Method (sop #5492) RN
T | - 1 T~ i
Result S ) o e ) S Mot s
Sample Dilution :  |NH3-N | ___|SaI|n|ty e i
description factor |ODs655 (mg/L) |pH l(ppt) | Standud curve fia
_..|Blank g el — 1 1 __ | . : I,
_[10mgiLNHa-NStd. | — "~ 0101  1.00 ‘ pRERER Sl B i
3.0mg/lLNH3-NStd. | —— 0300 3.00 em [ aﬁtﬁ PREATE [
_|BOmMgLNHZNSWd. —— 0625 6.00 i IREFE.999 4
~ 10.0mglL NHeN'Sd. ~ —— _ 1.000 10.00, r "B amgannast ol
] i ‘ ,,,,f,- I S e _
3.0 mg/L spllgg_ —- 0272 g §9 ______ Tl EafiCSERaap Ldhe: 3 B
__|3.0 mg/L spike dupl. =— 0. 282 2. 79| l o | cepE EauE b oo
5.0 mg/L 2nd source | 0.483 4_7'61 ‘ } | em [ e il
i S— e — | ‘ " qd B | [
1. 1 5 0.007 ND[j oo T AR 2HSE;
2. 17 5 0019 0.94, TR T R
3. 27 5 0007 ND B - {
4.~ 30 5 0002 ND Ii; - - =
= : ii —
6. - Repnrhng lirmit :rng.-'L} 0.5
- S = ] l B | i_
8. R |Recwew (%) = 91.4|
9. S . Precision (RPD) = -3.61
10. o - 2nd source (%)= | 956 | _
11 | _
12, o B T - Sample volume (ml): 0.10 |
13, o e _ | _iDilution factor "] 5| [
14. S 1\ | o |-
168 o dr |Sample Set Description: !
GRS e < . ! . _ |j_|TestNo. 8062 |
72 ] B ﬂ Test Day: 0 B -
18 e 3 ‘ | |Species: Chironomus ' i
15, i P B N —
A S ] |Sediment porewaters | ' |
21. __ Lo ! i
22. . S 1 A R I _ _
23. - L i | i
24. 1 . i | i — .
25. _ = — ‘ o
26. _ 3 | = =k 0
27 R i L o R | §
% — R [ e e e -
29 ! | | | |
@_ [ A |4_‘, ‘ __|__ — = |7,
31 =4 L === 1 [ N e
32. J BN I | R
33 ik e s i s
34 - - | :Analyst. | ~_RSC |
[35) N | Date analysed _3/16/2010 i
36 il i | j
806-2 interstitial NH3, day 0 .xis Page_ 1B of 25 3-1-05






SOP No. 5492

Nerthwestern Aquatic Sciences

Sal:cylate Method (SOP #5492)

|

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Result N | 1| - B
~—_ [Sample_ ‘Dilution | INHxN T Salinfty s i
description factor '00655 \(mg/L) " .pH  (ppt) | Standard Curve
~ IBlank 1T b = == | L m - = |

1.0 mg/L NHa-N Std. 4 .l 100 i T R
30mg/L NHIN Std. | - 300, 3.00 | e e
16.0 mg/L NH3-N Std. % — o™ 6.00 ; |}_| oo FFEFE iR aE
10.0mg/L NH3-NSd.. — /.90 10.00 - i SSEnmszmmmmy il

; ) = = LB e ppE R HEED

|3 0mg/L spike | - L 4. - =5EE E

S e 4 - 3 2 1 g fed i

'3.0 mg/L spike dupl. | ----- LEV A e T
[ { . | Biihd e Faer -+ feide _._;E.T ;

5.0 mg/L 2nd source | - -Wj 74 il e EE:

4] = i 4 : 7 i i o 0 - ":I- f E - -'Ig-—:-— _:

L 1 o § R uuj ! I-’, 1L 7'1 umnum i oy -mu. 1 .;u T ._!" pie

2] 17 5 .alg ’é;.. 4 B

3. 27 Ry AT ]

4, 30 5 Lavl C««z__

5.

6. o j 'Reporting limit (mg!L)= _ 05_

7. '

8. - 1 I ! “Recovery (9 W)= CHVALUE! |

9. S| .+ Precision (RPD) = #VALUE! | )

10. I | Zndsource ()= T #VALUEL

1. L ] ! T =i

12, B __}_i 'Sample volume (ml): 010 |

13. _ r e | __ |, Dilution factor ) 5] =

14.. - E 1 i AL o | i

5] f L | Sample Set Description; I

16. 1T % __!TestNo.. 8062 —

17. - - 0L . 'TestDay: 0 B i

18. S L _J_l__SJEQ'E_S_. Chironomus s ]

19. | i 1-

20 ‘ ‘J_ Sedlment porewaters ' I ;

21 |

ool L I = . l o =}

23, - ] 1 A (-

20 '\ B s W

25. e ! = ==

26. N . ,,,LL,,ﬁ,ﬁ | = ]

2_7'_ i L L - } i}

2. i i Dt

29 1 |

o ) —= I

31 1 '

o S [ L — R

Z — b R

| 34 ) il o 1T JAnalyst: | ~ RSC 1=

| 36 1 ‘+ _ || |Date analysed 3!16/2010 B

36 ; ‘

806-2 interstitial NH3, day 0 .xls Page_ It of %5 3-1-05






SOP No. 5492

Nerthwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sallcylate Method (SOP #5492)

Result (I TR SO
_ |Sample Dilution ' |NH3-N | | Sallnlty
~ |description .fa_ct‘or 00885 | {mg/L) | IpH i(ppt)
| [Blank R — — J1E
1.0 mg/L NHa-N Std. ~ —— 0. 120 1. 00
3.0 mg/L NH3-N Std. — 0.301  3.00
6.0 mg/L NHa-N Std. | -~  0.608 6.00
'10.0 mg/L NH3-N Std.| —— . 1.080 10.00
 13.0 mg/L spike | ~— 0326 3.07 i
__13.0 mg/L spike dupl. % . 0330 3 114 } I:_ _ 8
i ' i T
| }5 0 mg/L 2nd source 0.542 511
1. 3 5 0014 066
2. 5 5 0.022 1.04
3. 9 5 0028 132
4. 33 5 0035 165 | )
5. !
6. _::T‘_ [ j |Reporting Ilmlt (mgiL) = 05 N
7 - I ¥ (= |
8. i u_ || 'Recovery (%) = 103.0
9. T 1 Precision (RPD)= | -1.22 R
10. | __2nd source (%) = 102.1,
15 i - So=DR o e
1. I - L .
12. - ‘Sample volume (ml): 0.10
13. - il Dilution factor _5
14 - — 1 l T
15. i 1| i {SiammeiSet Descrlptlon | I
16, ) - | | ‘Test No.: 806-2
17 . L i Test Day: 10 |
18. 1' | 'Species: Chironomus |
19. H = i = : el — }_ i
20. . ', | . Sedimentporewaters
21. : 4‘. { — 4 = .
= ey | NI (8 T — - . FE
2. B S T
==h L . . RS 1 . e I : _
27 — B S B (| i
28. | ' o -
2. B | ‘__ ﬂ i t I
30. 1 T i
31. - ] I L
32. S _— — 74 e
33 , |
34 o 1l Analyst: | RSC ! e/ &
35 DE Date analysed:  3/26/2010
[ 36 Ui
806-2 interstitial NH3, day 10 .xls Page_20_ of 25 3-1-05






SOP No. 5482

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet B ,

Sallcylate Method (SOP #5492) Jf
S T | il -
Sample Dilution |~ |NHa-N Salinity . e
description |factor IOD655 (mg/L) " pH \'(_|:>_|5t7 T Fianderd Curvs N
~ TBlank _ — e - :
 1.0mgiLNHa-NStd. | — ./~  1.00: i g% SSEmamanars : )
_ '3.0mg/L NH3-N Std. — .3/ 3.00 i 10 e B
‘6.Omg/L NHa-NStd. | — _4vf 8 oo 3 EREnmay ]
 i10.0mgLNHENStd! —— 7o ¥ 10,00 | | anganusckRazaananass NN
3.0 ma/L spike & | LJ[ H 1 oan iy —
 30mg/lLspke [ - O | T e S e
'3 .0 mg/L spike dupl. | - .30 T i\ oan EEERES B
\5 0 mg/L 2nd source - .3"[’2’{"' ' P £ 5 - sEEREERe s
=1 _ ' = i mn i -~
1. 3 A A Ll oo ELEET TP sESasaE
2. 5 2 '5 a L i é ; I om 2m asd m::;‘h" a0 100 12m —
O N N 4 Iy
4. 33 5 .33 < ‘ 4 7 7 ‘ i
5. I —( | —— e el
6. . . _ i Reporting limit (mg/L) = | 0.5 |
7. o —_ e o | N 'S | I
8 = 1| IRecovery (%)= _ #VALUE!
9. ¥ Il IPrecision (RPD)=  #VALUE! I
10. L . 4| 2ndsource (%)= = #VALUE! , !
11 | i ;
12. - | NN E_Sample_vo!ume (ml): 010 |
113, s - B || iDilution factor _% 5
14. | | N !
15. el | iSample Set Description: 1 il il
16. { | [TestNo. 8062 LT
17. o _ \ ;77 Test Day: 10 f _
18. ‘Species: Chironomus i ‘+
19. NS | | .
20. ) | Sediment porewaters , !
21. , - | =
22 3 A ML
23. N i —" 1 =
24 ‘ i i o 1
— =t
26. o r| | ; - L |
27 ! SR Y I 1
28. | i \ 1
@ L | ! ‘ i —,J |
30 NN R | A
at. s T | 1
52 S —;l o B i e
33 . e j S
34 - ' 1] lAnalystt | RSC B
35 ] | Dateanalysed:  3/26/2010
36 - | i | L
806-2 interstitial NH3, day 10 .xIs Page 2l of 25 3-1-05






SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Sallcylate Method (SOP #5492)
Result - | ___ - T
 [Sample ~ |Diluion  'NHa-N ! g o *‘
description [factor OD655 (mg/L) = °
- Blank el == e —
__ 1-0mg/L NH3-N Std. , —— 0129 1.00 B Ep R .
3.0 mg/L NH3-N Std. —— 0301  3.00 T e R L
_[6OmgLNH-NSW. " -~ 0608 600 {EEemnt A |
~ '10.0 mg/L NHa-N Std._ 1080 1000 S Snanaterilanaenae
~ 3.0 mglL spike — _ 0326 307 | 3vfEfEEE A Ie
_[3.0 mgiL spike dupl. | T 03031, FEEeE oA SR
5.0 mglL 2nd source _ - 0542 511 i '-"*ﬂ'?% ; e
- —— o B P |:_'F: B : T il
1. Day 0 (3-16-10) SR _ B fEaias 5 S
2. : 1 0004 WD e
3 5 1 0.013 ~ 0.12 et s |
4 9 1 0.005 ND |
5. 33 1 0016 _015 1
6. Day 10 (3-26-10) PREEER B . |Repor1|ng limit (mg/L) = 01
7. 3 1 0.021 020 -
8. 5 1 0012 011 Recovery (%)= | 103.0’
9. 9 1 0.021 020  Precision (RPD) = 7:‘17272‘
10, 33 1 0.030 o028 2nd source (%) = 1021
1. il \ i |
12. __ Sample volume (ml): 0.50
13, _ Diluion factor T
14, - B S ey
|15 - 1 \Sample Set Description: D Ny
| 16. B R |TestNo.. 806-2
17. I ~__TestDay: Days0&10 ]
18, B . |species: |Chfronomu§ S
19. i -
20. :0verly_ing water
21. __ . _
22, o . ; i _
23 R O
24. e L, —
25 E | L
@ - i
. I e
28, L B ! -
29. Ch—p—le
20. S D A i i
31, i M B
32. |
33. ] i . ﬂsf_/
3. _ - _ Analyst ~ RSC
35. L Date analysed: 3/26/2010
36. ! !
806-2 overlying NH3, days 0 & 10 .xls Page 2% of 25 3-1-05






SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)
- e =

Result ——

‘Sample __|Dintion | NH3-N st cure

-description |factor 10D855  (mg/L)

Blank I — o0 1 .
" 1.0 mg/L NH3-N Std. _— T 1.00 : i
[ 3.0mg/L NH3-N Std. _ Rl 3.00 =) - Asc- N

60mg/ NH-NStd. - 20 600 - .
|~ oomgLnMNsw | — /.0¢ 1000 @ tHEE :
" somgispke o — 3 o
_ 30mglspkedupl. | —— .3V -

'5.0mg/L 2nd source |, —— 9 e

: i i az0 - .
1. Day 0 (3-16-10) HHHHH :
2. 3 —1— ) ‘)O‘f mmnm -a.m a0 B s wm 120
3. 5 I i
4. 9 1, avs ; -
5. 33 BRSSP, g | :
6. Day 10 (3-26-10) AHEREE . ,Reporting fimit (mg/L) = | 0.1
7 3 1 L b b w1
8. 5 1 0/ _Recovery (%)= #VALUE!
9. 9 1 ov! ~Precision (RPD)= ' #VALUE! .
10. 33 1 .03° . 2nd source (%) = #VALUE!
11. ' x
12. 2 :iampjgyolume (ml): 0.50
13. - Dilution factor 1
14. |
15. _ . ..Sample Set Description:
16. ) TestNo. 8062
[17. ‘ TestDay. Days0&10 |
18. = Species:  Chironomus
19. . | _ e ] |
20. - - .1 Overlyingwater |
21 I~ |
22. 1
23. L -
24. j I
25. .
26.
28.
29. - B ]
30 |
31, s{imer ‘
32. |
3 _ Ap— i
34. - Analyst: | ._RSC
35 Date analysed: 3/26/2010
sg i i : }

806-2 overlying NH3, days 0 & 10 .xls Page_23 of_25 3-1-05






RAW DATA DIVIDER PAGE
Test No. 806-2

CHAIN-OF-CUSTODY RECORDS
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oNG¥] [1hel X'} e K ivxu:.__..._“a-n -!.wu,. ey ay Sy (1wury] o
LELLH0s O W g W 1T ) !_.““SE _.H.”:_““ 09 ST wng Q <. o]l ol - m\mﬁ:&
!E.“ﬂ.”ﬁﬂa—.ﬂ“ﬂ daywohwrpa g T | O0F ANY 1 (URA WS 6§ m4 2 SUOTNOS JNTM [SD)
w3y oM Y @y ohiE (pbuies ox E..H.ﬂﬂﬂw.whw @ ooy puad SUTHN pANL JuTEN patuLd
» Rankbgy A Amtas “pasmba aw (1SN (srp Humgan 1) pvpumy X .ﬁ w o1, uy|
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m. WO ‘pueMod
8 192018 ([IYWEA MS §S
suonnos 1eMm [SD
:ssadppy/Auedwo)y
1134ded Wasy tadeuepy 193foag
800°S0Z0 :43quny; 333014 |
paisanbay sisAjeuy 11 3seYd DS PWEN guu__o,i
101 aged 0107 °t Yore aneq 90986 VAL CSI93- 2AV U [ UINOS [ [E] S90LI9S [FONAedy EIqUm[o) [ERIugns qe]

AWHO04 1SANOTY SISATYNY AUOLVHOdV T/ AAOLSND 40 NIYHO

‘U

‘suonn|og IeM ISO

pPacE 24 oF 25





Custody Seal
Date ?x 52"‘20(0 Pro;eclfﬁjﬁi & PhaSEﬂ:

Signature Conlainers_ | ol |

- .
e

-
. Cand
a0 A
i *
-t

K

) &
. Custody Seal
Date g 2 -2 OPFO]EC£F5C p"age JI
Signalure Contaner# _;_ o)
Custody Seal
Date. =~ 5%-2¢|0 Projecl D DC_Q\(_\Q_SE
Signalure é/vk (2 L(,(Aﬂ _Conlainer# \ 01_'_
Recdet .
\ewxp = i(’

PAGE 25 oF 25





APPENDIX III

RAW DATA - REFERENCE TOXICANT TEST





NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES) . 3\.&5: x
Qd@u‘ o v ‘D\'
Test No. 999-2709 Client: QC Test Investigator ¥ -V
Test Type (rangefinding/definitive) Test Length (hr) 96

Species Chironomus difutus

STUDY MANAGEMENT

Client: QC test

Client's Study Monitor: QC test

Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory's Study Personnel:

Proj. Man./Study Dir. G.J. Irissarri

AL

QA Officer L. K. Nemeth

1. 2B Yl P>

2 [ T Iondows] L

3. M-S, Redumond. 2rdel

4.

Study Schedule:

Test Beginning: S-jl-iC foido

TEST MATERIAL
Description:

Test Ending: H-2¢-10 oS 10

Potassium Chloride Crystals - Lot No.: FisHER. 072290

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: 5-ff- i
Water Quality: Cond. (umhos/cm): 23S Salinity (ppt) [ PH 3 3

Hardness {mg/L as CaCQs): 0

Alkalinity (mg/L as CaC0Qs):

Treatments: Aerated =24 hrs
TEST LOCATION
Test conducted in (circle one): room1 room 2 trailer water bath other: Rdws7 #3
Randomization chart:
2S5 | 2o ¢ 10 S LS 2.5 20 1,25 (o
20 ¢ o 25 | &4 25 | 20 128 | o 2.5
g 2.5 2c s 20 S o 3 =Y AN
125 | 25 | 5 & 2.5 20 125 5 2.0 5
10 10 W25 | 125 | LS 10 & 2.5 10 20
S 5 LS 20 | O @ =1 \O .5 e}
Error codes: 1} Comrection of handwriting error
2) Written in wrong location; entry deleted
3) Wrong date deleted; replaced with comrect dale .
4) Error found In measurement; measurement repeated Page 1of _F Revised 12-5-01





NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 999-2709 Client QC Test Investigator
TEST ORGANISMS
Species: Chironomus dilutus Age: 3rd instar
Source: NAS cultures Date received:
Acclimation Data:
Temp. | DO Cond. |Hardness| Alkalinity Feeding Water
Date |(deg.C}| (mg/L)| pH [umhosicm| (mg/L) (mg/L) changes
2-%-i0 | 20.F | 294 | 3d )53 oz 30 Animals fed Tetra Fin
Les-jp | 21,2 | 5.5 | 9.0 1571 — - and Selenastrum
Sog-ie | a9 | 2% [F.] 14% - - Details recorded on
3-io-i0] 114+ | v [ 65| 170 5 2,0 Chironomid culture
Loiz-t0| 22,0 1%.5 |3,% e - - data sheets
Zors-io] 22,3 | 9. F |4 | 14 - -
Mean o786l .5 (A0 | 143 | 4% 20
sSD¥ 1% 0.2 |03 I - A —
(N) L b | t b 2 2
Photoperiod during acclimation: _ ji% L Db
TEST PROCEDURES AND CONDITIONS
Test concentrations {(50% series recommended): 20,10,5,25,1.25 0g/L
Test chamber: 30 mi plastic cups Test volume: 20 ml
Replicates/treatment: 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-hr,@6-hr> Test temperature (deg.C): 23+ 1
Beaker placement: Stratified randomization Photoperiod: 16:8, L:D

MISCELLANEOQUS NOTES

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

Test concentration KCI working stock ml of dilution water

(g/L) (ml/200ml) per 200 ml
o 20 200 0
5-16 "L 10 100 100
&> 5 50 150
25 25 175
1.25 12.5 187.5
0 0 0

Page 2 of 4 Revised 12-5-01





NORTHWESTERN AQUATIC SCIENCES
. ACUTE TOXICITY TEST (ALL SPECIES)

PROTOCOL NO. NAS-

Test No.  999-2709 Client QC Test
DAILY RECORD SHEET
Day0( 2 /16 /iv) &Y Temp Beaker (°C):
Conc. Temp. DO Cond. Hardness | Alkalinity
{ g/L ) | (deg.C}| (ppm) | {umhosicm) pH (mg/L) {malL) Comments
1. 20 22, | $9 14580 | 1.9 BTl 10
2. 10 PR | | ile80 19
3. 5 21.% 3% 3310 15
4. 2.5 22.% 5% 2960 9
5. 1.25 2.5 .1 2150 1.3
6. 0 2%.¢c | %3 260 .| Fe 70
All animals fed 0.25 ml Tetra Fin suspension. Initials: &3}

Day1{3 I} 1) €15

‘Temp Beaker {"C}. 2.%-5

Cond.
umhosfcm

Comments

Temp Beaker (°C): 2. 2-%

Cond.
umhos/cm

| animals fed 0.25 ml Tetra Fin suspension. Initials: =)

Hardrness | Alkalinity

mg/L (mg/L) Comments

Day 3{(%» /14 o) 651

Temp Beaker (°C). 22,7

Day4 (2 /20 /ic) &s)

Hardness | Alkalinity
mg/L {mg/L) Comments

Temp Beaker ("C). 23,2

Conc. Temp. DO Cond. Hardness | Alkalinity
{ g/L ) | (deg.C) | {ppm) |(umhosicm) pH {mgll) {mg/L) Comments
1. 20 - - — == . —_
2. 10 — —_ — —
3. 5 5,5 14 | g34seo 1.6
4, 25 2%5 | 3F 240 3.6
5 1.25 1.6 | e 22%0 | 1.4
6. 0 2%.¢ | tle | 24l 722 | e ¥0
Mean 23, “4.% 13 %6 13
SD o+ 0.6 oL & b
n O o 1o > 2
Page 3of _ 3 Revised 12-5-01





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

Test No.999-2709 Client QC Test Investigator

DAILY RECORD SHEET - Survivors
Day0 (% /ib fio) &5

Conc. Survivors in Replicate: Total
(g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 i 1 1 { ! { 1 ! i t 1e]
2. 10 ! { ! | l | I ! ! I 1o
3. 95 i I [ i } I [ t { i 10
4 25 [ [ t [ ! ! ; | r | fo
5 125 i { f | 1 1 ] L t | 10
6. 0 | 1 i l ! | | | | | A%
Day1 {3 /iH10) 3%
Conc. Survivors in Replicate: Total
(g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 j , ! ( u 1 f r ( ! s
2. 10 [ ; ) \ j { i f | ) /<
3. 5 i ) ) | ) ) I [ ! ! (O
4 25 [ ! 1 L j 1 l [ ! l Vi)
5. 1.25 / j ) \ i i ) { | t /S
6. O ) ! I i i ) [ ! ) ] o
Day2(2 /i£//0 b
Conc. Survivors in Replicate: Total
(g/L) 1 2 3 5 6 7 8 9 10
1. 20 ) 12 { / Olo | © o {1 f s—
210 o | i O / { (| 4 o / / 7
3. 5 ‘ / { y { { ! { I { g
4. 25 / / / [ i { i A | ¢ ( e}
5125 71 ) / [ ' ;| /©
6. 0 f { / ( 1 ¢ ¢ { / ( W)
Day3 (2 /19/10) &>L
Conc. Survivors in Replicate: Total
{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 ¢ O o o ¢ ¢ o o © | &(sh
2. 10 8] & &) & £ ) o o o e CL (7
3. 5§ i | { ! i | | ! ] [ e
4, 25 | | ] | | I i i 1 1 FiB)
5 1.25 | [ 1 i ! | i 1 i } i
6. 0 t ! f ' i i i [ ! ! 1
Day4 (3 /20/i0 ) ¢5)
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 i o &
2. 10 O ¢ 0 G (9] < o @] & ] ¥
3. b i { ! I | l [ i ( r i
4, 25 i | { | L ! | i I { 1o
5. 1.25 \ a [ ! , | \ I % | | g (1>
6. 0 | ! f i ! ! i t | ] o

Page 4 of _ % Revised 12-5-01





Acute 96-hr Toxlcity Test-96 Hr Survival

Start Date:  3/16/201010;40 TestID: 999-2709 Sample ID: REF-Ref Toxicani
End Date: 3/20/2010 09:10 Lab ID: ORNAS-Northwestern Aquati Sample Type: KCL-Potassium chloride
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Species: CT-Chironomus dilutus
Comments:
Conc-gm/L 1
D-Control  1.0000
1.25 0.9000
2.5 1.0000
5 1.0000
10 0.0000
20 0.0000
Not Fisher's 1-Talled 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 0.9000 0.9000 1 9 10 1 0.5000 0.0500 1 10
25 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0 10
5 1.0000 1.0000 0 10 10 1 1.0000 0.0500 0 10
*1¢ 0.0000 {.0000 10 0 10 1 0.0000 0Q.0500 10 10
*20  0.0000 0.0000 10 0 10 1 0.0000 0.0500 10 10
Hypothesis Test (1-tail, 0.05) NOEC LOEC  ChV TU
Fisher's Exact Test 5 10 7.07107
Trimmed Spearman-Karber
Trim Level ¢ EC50)  95% CL
0.0%
50% 69871 6.6990 7.2875
10.0% 6.9871 6.6990 7.2875 1.0 .
20.0% /S/QBJL 6.6990 7.2875 o4
Auto-3.3% 6.9871\) 6.6990 7.2875 -
A — 0.8 -
0.7 A
g 0.6 1
% 05 ]
& 041
0.3 1
0.2 A
0.1 1
0.0 —r
1 100
Dose gm/L
Page 1 ToxCalc v5.0.23 Reviewed by:_
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Test: AT-Acute 96-hr Toxicity Test
Species: CT-Chironomus dilutus
Sample ID: REF-Ref Toxicant
Start Date: 3/16/2010 10:40

Test |1D: 999-2709

Protocol: EPAF 91-EPA Freshwaler
Sample Type: KCL-Potassium chloride
End Date: 3/20/2010 09:1 Lab |D: ORNAS-Northwestern Aquatic Sciences

Pos| ID | Rep Group Start 24Hr | 48Hr | 72Hr | 96 Hr Noles
1 1 D-Control 10 10 10 10 10
2 1 1.250 10 10 10 10 9
3 1 2.500 10 10 10 10 10
4 1 5.000 10 10 10 10 10
5 1 10.000 10 10 7 0 0
6 1 20.000 10 10 5 0 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:
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Midge larvae, Chironomus dilutus, acute reference toxicant test - 3RD

INSTAR
CV% =188
8
+2 5D
o 7
g +1 5D
:::n [ m
'E,: ‘ / Mean
i - VY
-1 SD
4
3
.2 8D
3
Q°° $ P P F F PP S P
SQ 6\0@ \,3:\0@ K ,\Q\Q&q}@&\ ‘b\,\«\ q)\“?\,\\\’*’g\ f\v\é\@@@ & \,@Q@@Q@@,\ Q\,\«\\Q\@ \B\@\
Test Date
Dates Values Mean -1 8D -2 5D +1 8D +2 SD
07/01/05 5.1600 5.4925 4 4582 3.4240 6.5268 7.5610
07/06/05 5.8900 5.4925 4 4582 3.4240 6.5268 7 5610
08/16/05 6.0600 5.4925 4.4582 3.4240 6.5268 7.5610
12/23/05 5.8900 5.4925 4.4582 3.4240 6.5268 7.5610
01/20/06 3.9300 5.4925 4.4582 3.4240 6.5268 7 5610
02/10/06 6.7400 5.4925 4.4582 3.4240 6.5268 7.5610
02/28/06 5.5300 5.4925 4. 4582 3.4240 6.5268 7.5610
02/02/07 6.8800 5.4925 4,4582 3.4240 6.5268 7.5610
08/M17/07 5.8400 5.4925 4 4582 3.4240 6 5268 7.5610
08/31/07 6.6000 5.4925 4. 4582 34240 6.5268 7 5610
11/30/07 47700 5.4925 4. 4582 3.4240 6.5268 7.5610
12/07/07 6.6000 5.4925 4. 4582 3.4240 6.5268 7.5610
02/12/08 6.6000 54925 4.4582 3.4240 6.5268 7.5610
05/09/08 4.5600 5.4925 4.4582 3.4240 6.5268 7.5610
07/18/08 6.6000 5.4825 4.4582 3.4240 6.5268 7.5610
08/14/08 41900 5,4925 4.4582 3.4240 6.5268 7.5610
09/02/08 4.0300 5.4925 4.4582 3.4240 6.5268 7.5610
10/17/08 4.8500 5.4925 4 4582 3.4240 6.5268 7 5610
10/13/09 5.3600 5.4925 4,4582 3.4240 6 5268 7.5610
10/30/09 3.7700 54925 4.4582 3.4240 6.5268 7.5610
£
j2-1<]

ToxCalc v.5.0.23N
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NORTHWESTERN AQUATIC SCIENCES___

TOXICITY TEST REPORT

TEST IDENTIFICATION

Test No.: 806-3

Title: Toxicity of freshwater sediments using a 28-day Amphipod, Hyalella azteca, sediment bioassay as part
of the Downtown Portland Sediment Characterization Project.

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).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 8910 SW Gemini Drive, Beaverton, OR 97008
Sponsor's Study Monitor: Mr. Rick Emst
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. Man./Study Dir.; L.K. Nemeth, B.A., M.B.A_, QA
Officer; R.S. Caldwell, PhD, Sr. Toxicologist; G.A. Buhler, B.S., Aq. Toxicologist; $.J. Gage, B.A., Sr. Tech.;
L.P. Sandoval, B.S., Tech.; Y. Nakahama, Tech.
Study Schedule:

Test Beginning: 4-2-10, 0950 hrs.

Test Ending; 4-30-10, 1000 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was 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).
Staternent 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 the Downtown Portland Sediment Characterization
project. Details are as follows:

NAS Sample No. 3160G 3161G
Description DPSC-G(93 DPSC-G094
Collection Date 3/25/10 3/25/10
Receipt Date 3/27/10 3/27/10

Contro] Sediment: The negative control sediment (NAS#3136G) was collected on 3-10-10 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, reference, and control sediments were stored at 4°C in the dark in sealed containers until used.

TEST WATER

Source: Dechlorinated municipal tap water,
Date of Preparation: 3-30-10, 4-9-10

P806-3 Page | of 4





NORTHWESTERN AQUATIC SCIENCES__

Water Quality:

pH: 7.0, 7.1

conductivity; 137, 150 pmhos/cm

hardness: 43, 43 mg/L as CaCO,

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

total chlorine: < 0.02, <0.02 mg/L
Pretreatment: Dechlorinated and aerated =24 hr.

TEST ORGANISMS
Species: Hyalella azteca, amphipod.
Age/Size: 7-8 days old
Source: Chesapeake Cultures, Hayes, VA; received 3-31-10
Acclimation: Holding conditions for the five days prior to testing averaged: Temperature, 19.3 + 3.6 °C;
dissolved oxygen, 10.7 + 3.7 mg/L; pH, 7.6 £ 0.6; conductivity, 347 + 79 umhos/cm; hardness, 145 + 56 mg/L
as CaCOs; and alkalinity, 143 = 57 mg/L as CaCO,. 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 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 (plus two additional WQ beakers)

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.

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 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
Survival, 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
computed using Microsoft Excel 2000.

PROTOCOL DEVIATIONS
Test beakers were not changed as scheduled for the aftemoon on day 21.

P806-3 Page 2 of 4





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 III.

Test No.: 999-2712

Reference Toxicant and Source: Potassium Chloride {KCI), Fisher Lot #073280.

Test Date: 4-2-10.

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

Result: 96-hr LC50, 0.36 g/L. This result is within the laboratory's control chart warning limits (0.32 — 0.47
/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. Interstitial ammonia
and pH measurements of bulk sediments are listed in Table 2. The means and standard deviations of percent
mortality and average 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 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
28 measurements. Interstitial bulk sediment values for ammonia-N ranged from <0.5 to 2.5 mg/L.

The test met the survival acceptability criteria specified in the test protocol with 5.0 % mean control mortality
(<20% required). The reference toxicant (positive control) EC50 result was within the laboratory's control
chart limits {0.36 g/L; control chart mean £ 2 8.D. =0.39 + (.08). It is concluded, therefore, that the test has
developed fully acceptable data for use in making management decisions.

STUDY APPROVAL
X%L%M— S=li—lo O(,JL_Q \4_(},(,&«{ 5-l-le
~Project Manager/Study Director Date Qy’ﬂity Assurance Unit / Date
r%ﬂ :-C’./ /« 7 ;th«‘-l%"( ‘11-_/7/-’0
Asdistant Laboratory Director Date

P8(6-3 Page 3 of 4





NORTHWESTERN AQUATIC SCIENCES___

Table 1. 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) 22.7+£0.2 22.1 232 87
Dissolved oxygen (mg/L) 6.7+04 6.1 7.5 39
Conductivity (umhos/cm} 157+ 17 133 215 18
pH 6.5+0.1 6.3 6.8 39
Hardness (mg/L as CaCO;) 43+ 8 34 51 6
Alkalinity {(mg/L as CaCOj;) 300 30 30 6
Total ammonia {mg/L) -—- <0.1 0.3 6

Table 2. Interstitial ammonia-N and pH in test sediments porewater on day 0 and at test

termination.
NAS Sample Day 0 Day 10
Sample No. Description pH Ammonia | pH Ammonia
(mg/L) {mg/L)
3136G Control 6.4 2.0 6.5 25
3160G DPSC-G093 6.7 0.8 6.1 1.2
3161G DPSC-G09%4 6.6 <0.5 6.3 1.1

Table 3. Mortality and growth results of Hyalelia azteca 28-day sediment toxicity test.

NAS Sample Description Percent mortality Average dry wt/amphipod
Sample (Mean * SD) (mg)

No. {(Mean + SD)
3136G Control 50+£53 0.53 £ 0.09
3160G DPSC-G093 15.0+20.0 0.39+0.07
3161G DPSC-G094 5.0£7.6 0.43 £ 0.05

P806-3 Page 4 of 4
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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 Jux. 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 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 dechlorinated 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 1o be
adjusted to meet the study design.

5. TEST ORGANISMS

5.1 Species: amphipod, Hyalella 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. 1f 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 systems are soaked 15 minuies 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 1o each beaker in a manner to
prevent resuspension. The overlying water is replaced twice daily. The test begins when amphipods
are introduced to 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 response 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 IX/week

tional pore water ammonia and/or sulfide | In test sediments prior to initiating the tests,
P g

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
meler with scale divisions of 0.1 pH units. Temperature is measured with a calibrated mercury
thermormeter 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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10.

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 pm 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 recorded 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 0.01 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
control 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
each treatment level. Identification of toxic sediments is established by statistical comparison of test
endpoints between test and control or reference sediments. Between freatment 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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Il

12.

13.

14,

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 direcior 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 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 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.1. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effiuents 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 28 days

3. Temperature 23%1°C

4, Light quality daylight fluorescent light

5. [lluminance 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 8 recommended for routine testing {depends on design)

14. Organisms per treatment BO

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

HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

TestNo. 806-3 Client

PROTOCOL NO. NAS—XX HA4%

Hart Crowser Investigator

STUDY MANAGEMENT
Client:

Hart Crowser, Inc., 8910 SW Gemini Drive, Beaverton, OR 97008

Client's Study Monitor:  Mr. Rick Ernst

Testing Laboratory: Northwestern Aquatic Sciences

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

. 7
G.J. Irissarri

QA Officer

L.K. Nemeth

Study Schedule:

Test Beginning; -2-70

4 .S'D Test Ending: H-30~1 0D

TEST MATERIAL

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

NAS Sample No.: 3136G

3160G 3161G

Description: Control

DPSC-G093 DPSC-G094

Collection Date: 3/10/10

3/25/10 3/2510

Receipt Date: 3/10/10

3/27/10 3/27/10

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 handwriling error

2) writlen In wrong location; entry deleted

3) wrong date deleted, replaced with correct date

4} error found In measurement; measurement repeated
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-3 Client Hart Crowser

Investigator
SEDIMENT DESCRIPTIONS - SUPPLEMENTAL NOTES
Sample
No. Description
3136G || FinE BLACK. Mud
3160G || BRa A =H1D w,/' ABGLE BOCKS AND CLAMS
3161G || Brawsk Fine sayn L..’/ Recids AND Prpw] MRTEDIRL.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-3  Client Hart Crowser Investigator
TEST WATER
Source: Dechlorinated Newport, OR tap water
Date of Collection/Preparation: =-za-ip 4-9-t10
pH F.0, F.d '
Cond {umhosfcmZ2) 123 50
Hardness (mg/La0 N

Alkalinity {(mg/L) DO BO
Total Chlorine (mg/l) <0 .02, cc.,02

Treatments: Aerated = 24 hrs
TEST ORGANISMS
Species: Hyalella azteca Age: F-% DAYy Date received: 3 ~3%i-;0
Source: Chesapeake Cultures, Hayes, VA
Acclimation Data:
Temp. DO (Cond Feeding Water Hardness | Alkalinity
Date |(deg.C)| pH | (mg/L) [umhosicm amount | description changes (mg/L)
3-519c] 1S4 | 3.0 | 2150 403 | 10 me yTe yee | 196 190
- | 2z [ 20 | %94 | 2@t | 16 me v TC ve s> graiil 5] 1e0
H-2-10| 215 | 36 | B3 | 257 — = = B & h-20)
Mean | 4. % | 1.4 | i6.F | 34%F 145 i42
SD. | 2 lCe]| 33| 99 56 53
(N) % % > 3 > 3
Photoperiod during acclimation: 645 , LID

TEST PROCEDURES AND CONDITIONS
Test chambers: 300 m| glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume

Replicatesftreatment: (8) % + 2 ;... Organisms/treatment: (80) <3O [ ic/pee)
Test water changes: Twice daily Y Ochkep o )

Aeration: only if DO falls below 2.5 mg/L Beaker placement; Total randomization
Feeding: everyday beginning with day zero Photoperiod: 16:8, L:D

Test temperature (deg.C): 23

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: 3/10/10

Sieved through __ ¢, -mm screen
Storage:  4°C in the dark in closed containers. NAS# 313606

MISCELLANEOUS NOTES
Light Intensity:
Date Location _Light intensity (ft-candles®) Initials

4 -5-10 Benker ¥4 %% &3}

*To convert ft-candles to lux multipy by 10.76
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-3 Client Hart Crowser Investigator

Test conducted in (circle one): room 1 room 2 trailer  waterbath other. Rocem # 3

Randomization chart: TP speLF
5 ic 15 20 15 30
o 9 iy 19 24 29
% ] 1% 19 2% 23
¥ 7 12 g 2% 27
| b n & 21 2L

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 806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day_ 0_ (4 /2 fw)/yfj/édl
Beaker| Temp.*| DO* |Cond.*| pH* | Hardness*| Alkalinity* | NH3*

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

18 |22.2| 3.% [13>] 6.7 4/ 20 Each beaker fed 1.0 ml
21 (22,0 | 7= | 1339 | &3] 51 39 YTC suspension

23 222 |34 |as (63| 24 20 Initials: &Y

Water changed in alt

beakers.
Time: o0&ioD
Initials: &34

[Water changed in all

beakers. _
Time: /LYC
Initials: Y~
*Water quality measurements to be taken.
Day 1 (4 /> o) ¢sh
Beaker|{ Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmnosicm) {mg/L} {mg/L} | {ppm) Comments
18 | 22,8 Each beaker fed 1.0 ml
21 22.9 YTC suspension
23 | 23.0 Initials: £33

Water changed in all

beakers.
Time: peid
Initials: ¢, 51

Water changed in all

beakers. .
Time: /64
Initials: 112~

7,

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

TestNo 806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 2 (414 ho)ess
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3

No. |[(deg.C)| (ppm) |wmhosem) (mgfL) (mg/L} | (ppm) Comments

18 | 2289 Each heaker fed 1.0 ml
21 | 22w2bo“pi 4 YTC suspension

23 | 23,0 Initials: &51

\Water changed in all

beakers.
Time: a&1s
Initials: &451

Water changed in all

beakers. ]
Time: /(245
Initials: 41~
U
*Water quality measurements to be taken.
Day_ 3 (4 /s /Y
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity | NH3
No. |(deg.C})| (ppm) |wmhosicm) {mgfL) (mg/L) | (ppm) Comments
18 | 22.5 | ¢ &5 Each beaker fed 1.0 ml
21 22,4 6.8 65 YTC suspension
23 22.%4 | 6.% &5 Initials: &MY
Water changed in all
beakers.
Time. 060
Initials: &A1
Water changed in all
beakers.
Time: /&4 O
Initials: Y~

*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 806-3 Client Hart Crowser investigator
DAILY RECORD SHEET
Day_ 4 ¢ 416 i 1Yl
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosicm) {mg/L) (ma/L) | (ppm) Comments
18 | 22,3 Each beaker fed 1.0 ml
21 22.6 YTC suspension
23 22.6 Initials: &3}

[[Water changed in all
beakers.
Time: a6 id
Initials:  &\4
Water changed in all
beakers.
Time: 6 ST
Initials: /4™
*Water quality measurements to be taken.
Day__5_ (4 /7 /te)esl
Beaker| Temp.*| DO* |Cond.*| pH* | Hardness | Alkalinity | NH3
No. |({deg.C}| (ppm) |wmhosicm) {mg/L) (mg/L) (ppm) Comments
18 |224 [ Jo He | eq

Each beaker fed 1.0 ml
YTC suspension
Initials: 634

21 | 22,5 L3 led | 6.4
23 [22.3 ¥ | 159 | 6o

Water changed in all
beakers.
Time: 0GID
Initials: gl

Water changed in all
beakers.
Time: {{
Initials: I

ater quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HAd4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No 806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 6 (4 /% id)est

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

18 22,4 Each beaker fed 1.0 ml
21 22,4 YTC suspension
23 22.5

Initials: &3y

Water changed in all
beakers.

Time: o&i0
Initials: &3L

Water changed in all
beakers.

Time: L& &
Initials: '/~

*Water quality measurements to be taken.
Day__ 7 (479 ljo)enl

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

18 |122.5 | 64 X Each beaker fed 1.0 ml
21 |22 | L} 6.4 YTC suspension
23 22,2 | 6F &q Initials:

Water changed in all
beakers.

Time: NDearo
Initials: ¢/

Water changed in all
beakers.

Time: 16435
Initials;: (7§

*Waler 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 806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day_ 8_ (411019 %

Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3

No. |{deg.C)| (ppm) |rumnosicm) {mgiL) {mg/L} | (ppm) Comments

18 | 272.7- Each beaker fed 1.0 mi
21 |z21-2 YTC suspension

23 |272-H Initials:

\Water changed in all

beakers.
Time: D (©
Initials: (}:b
Water changed in all
beakers.
Time: |4}5,
Initials:
*Water quality measurements to be taken.
Day_ 9 (4 /i 1o)est
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm} |umhosiem) {mgfL) (mg/l) | (ppm) Comments
18 22.% Each beaker fed 1.0 ml
21 22.9 YTC suspension
23 | 2%.0 Initials: &5

Water changed in all

beakers.
Time. 0610
Initials: g3

Water changed in all
beakers.

Time: {"—?J%
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 806-3 Client Hart Crowser investigator

DAILY RECORD SHEET
Day ___10__ (4 12 o )esd

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

18 22.% [ 6.5 Each beaker fed 1.0 ml
21 | 227 | &4 o YTC suspension
23 2.9 .3 6.5 Initials: ¢33

Water changed in all

beakers.
Time: &610
Initials: g3

[[Water changed in all

beakers.
Time: /69 ¢
Initials: WA~
*Water quality measurements to be taken.
Day__ 11__ (4 /i% /)63
Beaker| Temp.*| DO [ Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhossem) {mg/L} (mg/L} | (ppm) Comments
18 22.6 Each beaker fed 1.0 ml
21 22,3 YTC suspension
23 |22.% Initials: €53

Water changed in all

beakers.
Time: otos
Initials: &a1

Water changed in all

beakers.
Time: /7690
Initials: )W

*Water quality measurements 1o be taken.

Page _ !0 of 35





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

TestNo 806-3 Client Hart Crowser Investigator
DAILY RECORD SHEET
Day __ 12_ (er I'df Ij2) &1
Beaker| Temp.”| DO* |Cond.*} pH* | Hardness | Alkalinity | NH3
No. |(deg.C}| {(ppm) |wmhosicm) (mg/L) (mg/L) | (ppm) Comments
18 122.% | &7 IS\ |e.S Each beaker fed 1.0 ml
21 225 | .2 |isx |65 YTC suspension
23 122,86 | &l ey |6, Initials:

'Water charged in all
beakers.

Time: &~ o
Initials: g@

\Water changed in all
beakers. X
Time: {L£US
Initials:  (£{
*Water quality measurements to be taken.
Day__ 13_ (4 /S /110)631
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhosiem) (mg/l) {(mg/L) | (ppm) Comments
18 | 22.6 Each beaker fed 1.0 ml
21 | 22.94 YTC suspension
23 21.5 Initials: &3l

Water changed in all
beakers.
Time: proo
Initials: &xL

Water changed in all

beakers,
Time: /L 4O
Initials: YA~

“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 806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 14 _ (Y4 i{ /o) ST
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity [ NH3 "

No. |(deg.C)| (ppm) |wmhoscm) {mg/L) (mgfL) [ (ppm) Comments

18 (223 |64 L4 |[Each beaker fed 1.0 m
21 (224 | 6.4 by YTC suspension

23 122.5 | 4.5 K Initials: &b

Water changed in all

beakers.
Time: A¢r O
Initials:  &1=2,
Water changed in all
beakers.
Time: [ 716G
Initials: Y~
*Water quality measurements to be taken.
Day 15 (4 11T fip)edd
Beaker| Temp.*| DO | Cond.{ pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm)} |wmhesiem) {mg/L} (mg/L) | (ppm) Comments
18 | 22.8 Each beaker fed 1.0 ml
21 2.6 YTC suspension
23 | 2.3 Initials: _&y1.

Water changed in all

beakers.
Time: oeoo
Initials: &>1

Water changed in all

beakers.
Time: / £ 30
Initials: J%
*Water quality measurements to be taken. d

Page I of 35





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

Test No 806-3 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__16__ (4 /1% [to)és
Beaker| Temp.*| DO | Cond.| pH | Hardness | Atkalinity | NH3
No. |(deg.C}| (ppm) |wmnosicm) {mg/L) (mg/L) | (ppm) Comments
18 7. % Each beaker fed 1.0 ml
21 22,7 YTC suspension
23 22.3 Initials: &3l

Walter changed in all

beakers.
Time: ne o
Initials: &aL

IWater changed in all

beakers.
Time: {ZFA6
Initials: "4 V2~
(J
*Water quality measurements to be taken.
Day __17___(4 /19 /jo) &51
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity | NH3
No. | (deg.C}| (ppm) |wmhoscm) (mg/L) {mg/L) | (ppm) Comments
18 122.9 | 6.5 6.9 Each beaker fed 1.0 ml
21 22,6 | 63 &3 YTC suspension
23 | 22.%| ¢.s 6.7 Initials: <1

Water changed in all
beakers.

Time: 0% g
Initials:

Water changed in all

beakers,
Time: { b %0
Initials: (7~

"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 B806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day  18_ (4 /20 /td)e>

Beaker| Temp.”| DO | Cond.| pH | Hardness | Alkalinity | NH3

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

18 | 22.% Each beaker fed 1.0 ml
21 22.6 YTC suspension

23 22.6_ Initials: &>\

|[Water changed in all
beakers.
Time: @
Initials: &ay
Water changed in all
beakers.
Time: |£ 20
Initials: { £C
N
*Water quality measurements to be taken.
Day ___19_ (4 /24 f16)e31
Beaker| Temp.”| DO* [Cond.*| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)[ (ppm) |wmhosem (mg/L) (mg/L) | {ppm) Comments
18 |z2.4 | ¢4 [is) |67 Each beaker fed 1.0 ml
21 224 | @b | iS% | 6T YTC suspension
23 122.6 | 9 | 162 | &b Initials: (<74,

Water changed in all
beakers.
Time: Cb OO
Initials: O

Water changed in all
beakers.

Time: lﬁ %t(_)
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

TestNo 806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET
Day 20 (4 /i2/lo)esr

Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3

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

18 | 22.% Each beaker fed 1.0 ml
21 22.% YTC suspension

23 22.% Initials:  ga1

Water changed in all

beakers.

Time:

Initials: FAXY

Water changed in all

beakers.
Time: /(&
Initials: = ¢/’
*Water quality measurements to be taken.
Day __ 21 (#1233 0)en
Beaker| Temp.*| DO* | Cond.| pH* | Hardness | Alkalinity | NH3
No. |(deg.C)| {ppm) |wmhosicm) (mg/L} (mg/L) | (ppm) Comments
18 [22.6 | &.9 Each beaker fed 1.0 ml
21 122.2 | J.o (A YTC suspension
23 [22.5 | .0 &l Initials:  &3T

Water changed in all

beakers.
Time:  ogod
Initials: &5}

Water ch@ged in all

beakers.

Time:

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  806-3 Client Hart Crowser Investigator
DAILY RECORD SHEET
__(4 fwaa 65
Beaker Temp Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C) (ppm) {umhosrem) {mg/L) (mg/l) | (ppm) Comments
18 |4.3.0 Each beaker fed 1.0 ml
21 ';__Z_ﬁ YTC suspension
23 |7%.1 Initials: &7

Water changed in all

beakers.
Time: 0 & <O
Initials: 4%

Water changed in all
beakers.

Time: /& O
Initials: Leé-!{_

*Water quality measurements to be taken.

Day_ 23 (*7/35To)eD

Beaker| Temp.*{ DO | Cond.| pH | Hardness | Alkalinity [ NH3

No. |(deg.C)| (ppm) |wmhoscm) (mgil) (mg/l) | {(ppm) Commenis
Each beaker fed 1.0 ml

18 2.2 /)
21_[92.4 YTC suspension
23 [22-9 Initials: A%

Water changed in all

beakers.
Time: &g ox"
Initials: >

Water changed in all
beakers.

Time: J 7 30,

Initials:ﬁr%r/l

L4

*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 806-3 Client Hart Crowser Investigator
DAILY RECORD SHEET
Beaker Temp Cond. | pH* | Hardness | Alkalinity [ NH3
No. |(deg.C) (ppm) {umhos/cm) {mg/L) (mg/L) | (ppm) Comments
18 [1.72. Y {s-S Each beaker fed 1.0 ml
21 |722. Y| .5 é- " YTC suspension
23 172851y -4 Initials: or'?>

‘Water changed in all

beakers.
Time: oo
Initials: /4%,

Water changed in all

beakers.
Time: {h 4§
Initials: { /A
*Water quality measurements to be taken.
(c/r ?/a 1oAY
Beaker Temp Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C) (ppm) {umhos/cm) {mg/L) {mg/L) | (ppm) Comments
18 | 21-% Each beaker fed 1.0 ml
21 |22% YTC suspension
23 (229 Initials: &%

Water changed in all
beakers.
Time: N
Initials:

Water changed in all
beakers.

Time: Ib ?U
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 806-3 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day__26_( 4/y3/0)¢b
Beaker| Temp.*| DO* |Cond.*| pH* | Hardness | Alkalinity | NH3

No. | (deg.C)| (ppm) |wmhoscm (mg/L) (mg/L) | (ppm) Comments
18 |T5\] L3733 |65 Each beaker fed 1.0 ml
21 [2%9] .9 | i1 | (oY YT C suspension
23 [25-1] L3 15S] k.Y Initials: #¢T%

[[Water changed in all

beakers.
Time: O¢
Initials: a'?
Water changed in all
beakers.
Time: /6 70
Initials: v/~
[4
“Water quality measurements to be taken.
Day_ 27__(Y I1g/r)s?
Beaker| Temp.*| DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) |wmhostem) (mgiL) (mg/L}) | (ppm) Comments
18 Jztv -2 Each beaker fed 1.0 ml
21 22 YTC suspension
23 12X Initials: (vY>

Water changed in all

beakers.
Time:. O gco
Initials: ¢y >
Water changed in all
beakers.
Time: /(YN
Initials: Y7~

*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 806-3 Client Hart Crowser Investigator
DAILY RECORD SHEET

Day__ 28__ { # 59 I[O)@@

Beaker| Temp.*| DO* |Cond.*| pH* | Hardness*| Alkalinity* | NH3*
No. |(deg.C)| {ppm) |wmncsicm) ~ {mall) {mg/L) | {ppm) Comments
18 %92 4 /T |-l ‘/93 30 Each beaker fed 1.0 ml
21 {203 2.5 | vF | L.l 3 30 YTC suspension
23 (7229125 ies| b q‘é § 77 Initials; ——

(Water changed in all
beakers.
Time: NbCO
Initials:

-

Water changed in all
beakers.
Time: —
Initials: —
*Water quality measurements to be taken.
Day ( /1 1)
Beaker| Temp. DO | Cond.| pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm} |wmhosicm) {mg/L) {mg/L) | {(ppm) Comments

Each beaker fed 1.0 ml
YTC suspension
Initials:

Water changed in all
beakers.
Time:
Initials:

Water changed in all
beakers,
Time:
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. 806-3  Client Hart Crowser nvestigator

DAY 28 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors Initials No. survivors Initials

1 9 #to 46

2 Y 155 | 47

3 9T lests 48

4 9 49

5 12 % 50

6 o) 51

7 2 & 52

8 /Y 53

9 e -— 54
10 O ﬁgg 55
11 /0 56
12 Y 57
13 70 F 58
14 F 59
15 /0 60
16 74 85| 61
17 — — 62
18 i - 63
19 0 |05 64
20 iz o, 65
21 _ == 66
22 a 15 | 67
23 —_— —_— 68
24 't % 69
25 J72 7 70
26 X4 A 71
27 9 % 72
28 73
29 —_— — 74
30 jO 75
AN 76
32 77
33 78
34 79
35 80
36 81
37 82
38 83
39 84
40 a5
41 86
42 87
43 88
44 89
45 90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-HA4c
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-3 Client Hart Crowser Investigator

ZERO-TIME WEIGHING DATA SHEET

Tare: Date 4-i-i0  Oventemp(C.) w2 Drying time (hr.) 24 Initials &A1
Standard Weights: 10 ma: 10.01C 100mMQg: 1CO.6 I

Final: Date 4-S -0 Oventemp(C.) €3 Drying time {(hr.) 24 Initials &AL
Standard Weights: 10mQ: 10,610 100my: jeo.01S5

Equip. used: Oven: Boide m Hj Balance: SARTeRIVS MBEP

(Dry overnight at 60-90 degrees C)

Pan # | Tare wt. (mg)| Total wt. (mg) | #weighed Comments
1 3g. 510 29,108 o
2 | 371719 | 3%. 261 lo
3 | 21692 38,259 10
4 |B6.363 33,29% o
5 | 31359 | 33.26) 1o
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NORTHWESTERN AQUATIC SCIENCES
HYALELLA AZTECA 28-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-HA4c

Test No. 806-3 Client Hart Crowser Investigator
WEIGHING DATA SHEET
Tare: Date j-—}- 10 Oveniemp (C.) &2 Drying lime (hr.) 24 Initials &A1
Standard Weights: 10mg: o, 012 100mg: toco.0llks
Final #1: Date §5-%- 10 Oventemp(C.)_ (3 Drying time (hr.) 2.4 Initials &3 1
Standard ¥Weights: 10mg: 190,010 100mg: o, 0 ﬂ't
Final#2:  Date S-4-10 Oventemp{C) {2 Drying lime (hr.) 24 Initials &L
Standard Weighls: 10mg:_ 10, o0q 100mg: _Jop.012-
Equip. used: Oven Brus m | Balance SARTORLUS M P
{Dry overnight at 60-90 degrees C)
Bkr. Pan Tare wi. Total wt. (mg) no. putinto
# # (mg) 1 2 walghed pans-initials Comments
1 1 [ 26.9%9 | 40.078 | 4o, 022 i (Fs
2 2 | 36.343 | 40.293 40,203 | {O 1.PS
3 3 | »%.509 | 42.193 | 42.023] 9 LPC
4 4 | 33226 | 4i.5335| 41386 | 9 LPs
5 5 | »3.852 | 43.354| 43.465] 1O (PS
6 6 35.499 40,039 | 29.965 | O LPC
7 7 | 3324 | 4127 | 4i.245 | G (AT
8 8 | 36900 | 4o0.¥24| 40.362 | {0 X
9 9 —_ - — - -
10 10 | 29460 #3945 | 43,938 | O {FC
11 11 | 36.501 | 90.629 | 4Ho.55q9 | 10 7S
12 12 | 36.33% | 40.532| do.,470 | ¥ LPS
13 13 | 3t,057 | 41.020 | do.qee | |O LpC
14 | 14 | 39.99F | 92..92] d42.¢%3| 8 LPC
15 15 | 21,823 | 23,409 | 33.319 | |O Lec
16 16 | 38.54% | do0.39F | do.362 | L (P
17 17 — ~— — — =
18 18 — - — - -
19 | 19 | Be.29 | 40.206 | o457 | §O lp¢
20 20 | 26163 | 4i.550 | H1.9482 9 LA
21 21 - - — - -
22 2 | 2%.30% | 49.994 | 44.90z 9 LS
23 23 - — — - -
24 | 24 | 23,933 | 4i.572 | 4l.545 | ¥ oy
25 | 25 | 29.353 | 23.6!12 | 33,519 | IO Ler
26 26 | 20.48) | 35.20i | 35,095 | IO (pc
27 27 | 29, L¥2| 43957 | 43.8%4 9 1Ze
28 | 28 | 2A.308 | 43.0%0 | 4z.a35 | G Ay
29 29 - - = - -
30 | 30 | 35.549 | 4o.0%8 | 37.98% 16 (EC
31 31
32 32
33 33
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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

MNAS
Shipment Information

Spectes /—ﬂlu, alolles apdeces Date 3/3 °//O
/
Age Y-S D/f‘t‘.._! oD \&j‘z&:)mﬁ ~ LS~ ., P.O.No.
Quantity Y4 Qe 1" . Invoice No. 6773
Temperature L C Salinity —— pH 7.796
—ed b-—?;i~|.0
Notes Reczt o

Biologist S >

Please inspect shipment and report any problem immediately

PREE 25 oF 2S
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Test No., 806-3

TEST DATA ANALYSIS RECORDS
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Test Number: P806-3

Freshwater Sediment Test
28-Day Hyalella azteca

claten ety vevihied Afainst
Labrarong Voeron svicets £ 10
I

Water Quality Data
NAS __ CLIENT - Tnterstitial water
BKR SMPL DESCRIP DAY pH NH3
@ 31366 Control 0 — 64 270
17 * 3161G | DPSC-G094 ) 66 <05
29 3160G DPSC-G093 0 67 08
18 3160G DPSC-G093 28 81 12
21 3161G DPSC-G094- 28" 63 1.1
23 3136G  Control 28 85 25
NAS  CLIENT ‘ Overlying water
BKR SMPL . DESCRIP REPL DAY "TEMP | DO COND_ pH | NHS HARD ALK
18 3160G | DPSC-G093 9 0 222 7.3 133 67, <01’ 51 30
21 3161G DPSC-G094. 9 0 221 75 138 67 02 51 30
23 3136G__ Control 9 0 2221 74 215 8 03 34 30
18 3160G DPSC-G093 9 1 228 - :
21 '3161G | DPSC-G094 9 1 229
23 3136G _ Control 9 1l 23p0] |
18 3160G DPSC-G093 9 2 29
21 3161G DPSC-G094 9 2 230 il .
23 -3136G, Conol 9 2 230 | S
18 3160G DPSC-G093 ¢ 3 225 69 6.5
21 3161G DPSC-G094| 9 3 226 68 6.5
23 3136G _ Control @ 9 3 227 87 85 o
18 . 3160G ; DPSC-G093: 9 4 223 i [ - - .
‘21 3161G DPSC-G0S4 9 | 4 226 ) 3 A
23 3136G__ Control |9 4, 226 - = i} B o
18 3160G DPSC-G093 9 5 224/ 7.0 146, 64
21 _3161G DPSC-G094 9 5 225 69 161 64
23,313G| Control | 8 ° 5 227 68 159 6.4 . ]
18 13160G DPSC-G093 9 | 6 224 0
21 3161G DPSC-G094 ¢ 6 224 I B
23 3136G _ Control . 9 6 225 i i | ]
18 3160G DPSC-G093 9 | 7 225 69 6.4 : ™
21 3161G|DPSC-G094 9 7. 226 6.7, 64 o il
23 |3136Gi Contol 9 7 227 67 64 N 1
18 3160G ' DPSC-G093 9 -8 222 :
21 3161G DPSC-G094) 9 8 223
23 3136G. Control | 9 | 8 224 - ‘ | —
18 3160G\DPSC-6093 9 9 228 i l
21 3161G |DPSC-G094 9 9 229 ! ‘
23 313G Control 8 g 239| i QA | -
18 3160G DPSC-G093, 9 10 228 65 | B85 : i
21 3161G DPSC-G094, 9 10 228 64 . 84
23 31366 Control | 9 = 10 229 63 65 \
18 3160G |DPSC-G093 9 11 226| s | \ B
21 3161G |DPSC-G094. 9 1 227 :
23 3136G  Control 9 ] 22.7) | ] _
18 3160G DPSC-G093| 9 2 22d="e2l - 151 6.5|
21 3161G DPSC-G094; 9 12 225 682 185 65
23 3136G _ Control 9 12 226, 61, 164 _ 65 y |
18 3160G DPSC-G093 9 13 226 55 !
21 3161G ' DPSC-G094 9 13 224 —
23 3136G  Control 9 13 225 il
18 3160G DPSC-G093' 9 14 227 64 6.4
21 _3161G ,DPSC-G094 9 14 224 64, 6.3 ‘
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Test Number; P806-3 Freshwater Sediment Test
28-Day Hyalella azteca

23 3136G_ Control 9 14 225 65 6.4
18 3160G DPSC-G093 9 15 228

21 3161G DPSC-G094 9 15 226

23 31366 Contol & 15 228

18 3160G DPSC-G093 9 16 228

21 3161G DPSC-G094 9 16 327

23 '3136G _ Control 9 16 227 » _
18 360G DPSC-G093 9 17 229 65 6.8
21 3161G .DPSC-G094 9 17 226 67 6.7
23 313G Conol | 9 17 227 635 67
18 3160G DPSC-G0g3 9 18 227,

21 3161G DPSC-G094 9 18 226

23 3136G  Control 9 18 226 ) I— |
18 3160G DPSC-G093 9 18 229 64 151 67
21 3161G DPSC-G094 9 19 224 66 158 67
23 31366’ Control = 9 19 226 64 162 66
18 3160G DPSC-G093 9 20 228

21 3161G DPSC-G094 9 20 228 |

23 3136G _ Control 9 201 2274

18 3160G 'DPSC-G0g3 9 217 226 69 6.6
21 3161G OPSC-G0%4 9 21| 223 7.0| 66
23 3136G _ Control 9 21 225 70 6.6
18 3160G DPSC-G093 9 22 230°

21 3161G DPSC-G094 9 22 229

23 3136G Control | 9 22 3.1
18 3160G ,DPSC-G093 9 23 223
21 1 3161G | DPSC-G094. 9

23 3136G | Control 9 23 225 i
18 3160G 'DPSC-G093 9 24 224 64 6.5
21 3161G _DPSC-G094 9 24 224 63 6.4
23 3136G__ Control | & 24 225 63
18 3160G DPSC-G093 ¢ 25 229
| 21 3161G DPSC-G0%4' 9 . 25 228 1
23 313G  Control 9 ' 25 229 2l 4
18 3160G!DPSC-G093 9 26 231 68 153 65
21 3161G DPSC-G0%4 9 26 230 69 151 64
23 313G  Conlrol 9 26 231 67 155 6.4
18 1 3160G DPSC-G093 9 27 227 -
21 3161G DPSC-G0®4 9 = 27 227 B
23 3136G  Control = 9 27, 228
18 3160G DPSC-G093 9 ' 28/ 232 74 66
21 3161G . DPSC-G094 9 280 227 73 158 6.6
23 3136G  Control 9 28 229 75 165 66
|
Mean 227 67 157, _ 65
sD 02, 04 17 0.
n 87 36 18 3.9 6
Min 221 61 133 83 <01
iMax 23.2 7.5 215 6.

156 6.6 C

Y. W,

o
oo

‘A,
5

&
-
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Test Number: P806-3

Freshwater Sediment Test

28-day Hyalella azteca

NAS

BKR SMPL

CLIENT

DESCRIP REPL

4 31366
30 3136G

22 3136G |

Control
Control
Control

19 3136G

Control

27 3136G

15 3136G
5 3136G

Control
Control
- Control

20 ' 3136G

| Control

23 3136G

9 3136G

Control
Control

repllcate

10{day O replicate

als

7 31606

'DPSC-G093

13 3160G

DPSC-G093

14 1 3160G

'DPSC-G093

2 ! 3160G

'DPSC-G093!

28 3160G |

, DPSC-G093;

25 3160G

| DPSC-G093!

16 = 3160G

DPSC-G093.

24 3160G

DPSC-G093

oob-s{[‘crmjp_m[m.-_ olco@cn;-mmjc.ni-h W N
\n

18 3160G

DPSC-G093

29 | 3160G

'DPSC-G093|

9 'wq repllcate

10 day O replicate

:.\B\gimm

DPSC-G094 |

3 31616 .
ﬂ3161G
1243161G

DPSC-G094 |
' DPSC-G094

|l =)

6 | 3161G

DPSC-G094

10 | 3161G

DPSC-G094 |

' 3161G

DPSC-G094:

3161G

DPSC-G094

NG

3161G

DPSC-G094

31616
3161G

DPSC-G094

8
9. wq replicate

'DPSC-G094 .

10 day O replicate
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RAW DATA DIVIDER PAGE
Test No. 806-3

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS





SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet r

Sallcylate Method (SOP #5492)

Result | | -
‘Sample _ Dilution — NH3-N ; Sallnlty 1
.description factor 0D655 .(mg/L) | pH  {ppt) Standard Curve i

~_Blank i — — e 1
1.0mg/L NH3-N §td. | - 0.132 1 00' m_ lil
i3.0 mg/L NHa-N Std.  -—- 0.340 3.00,

16.0 mg/L NH3-N Std.  —- 0.700 6.00
110.0 mg/L NH3-N Std. - 1.120 10.00

B :3 Omg/L spike | - 0341 301 I~

'3 0 mg/L spike dupl. @ - 0.357 315 n
_ [50mg/L 2nd source T 0.572 504 .

1 9 5 0.046 2,03

2, 17 5 _ 0010 ND

3. 29 5 0.017 075 i

4" ' N :

5. _ -1y i

6. B o L | Reporting limit (mg/L)= 0.5 -

7 o ] | i | — —

8. o Bl ‘Recovery (%) = 1026 t_

9. | .Precision (RPD) = -4. 58' |

10. - b |2nd source (%) = \ 1009

11. ‘ I !

12, ‘Sample volume (ml); 010 |

13. B . :Dilution factor . 5 1

14. | I | | _ |

15. __ i Sample Set Description: _L_

16. ,Test No.. 806-3 o L

17, . | TestDay: 0 _ _ Ha {

18. | .Specles _Hyalella I

19. SR J

20 | |Sediment porewaters N

21. i | E——— B

22 R ! = \

23 : :

24 - } |- B

25. — L[ o S

26 SR S -

27. \ :

28. Iy o 7

29. | eSS

30. . f N (-

31. - i A S

32. . S . ; ‘

33 o '-)5’6
34 Analyst: RSC b i
135 Date analysed: 4/2/2010 7 %77
36 ‘ ;

806-3 interstitial NH3, day 0 .xls

Page_2%_of 35
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet I

Sallcylate Method (SOP #5492)
l | : T
Result i [ e i Y B, Sl =
_ ISample ___ Dilution | ;NH3-N ;Salinity - = 1
‘description factor |OD855 |(mg/L) , pH (ppt) : Siandard Curva
Blank 7 . | e — i | . B
1.0mg/iL NHa-NStd. © -——— ;3 100 | il EEEERRENNBRNINIARS ; i
“[3.0mg/lLNHaNStd. | =~ T340 300 B e EamaauaRSgEMsRESE=zEE: i
"|6.0mg/L NH3-N Std. | -—— 730 600 4 HREEEEEREE |
10.0mg/L NH3-N Std.| - 1.1V 10.00 | o TR 232 ]
L 3 e
3.0 mg/L spike (= .34l b L8 " : B B
wéf)'  mg/L spike dupl. | -~ .3%7 I oen FEIEEEE - [EER] B
| 15.0 0 mg/L 2nd source | A T BEERE RS naciz- N
'1"’ g 5 - 011& it 2‘.{ 4 _— bR .j: o E3 g o
'2‘ 17 5 L'o‘ o - : 4 -e o000 200 am ML« L L] om 1200
3. 29 5_ .7 e 7 1 s
4, ' | . |
5 w1, RS A e s 9
6. - 0 f _iReporting limit (mgiL) = = 05 |
7. ! : ] ; !
8. T - IRecovery (%) = T #VALUET
9. ] I |Precision (RPD) = ' #VALUE! _
10.. . SN (I .. 2ndsource (%)= #VALUEIl
M. R = ) aze ||
12, B _T_fw ‘ Sample volume (ml) 010 | |
13. | }\ :I ‘Dilution factor 5 | ]
14. !
15. ) - i i Sample Set Descnptlon _i__ N
16. ) \  TestNo.. 806-3 e
(17, " TestDay. 0 | ]
18. Species: Hyalella ‘
19. ) 1 | =
s = . | =
20. I B XSedlment porewaters iy
A S |
2. B —
& 1 |
24, - _ i
25.
26. Y Hin I
27. | i [
28, AL % -
29, !
30, == -
31, - S R ‘.J 1 ,
32 il B — -| t
34 - ' Analyst: RSC i
'35 ' ‘Date analysed: 4/2/2010 |
36 1 a } B

806-3 interstitial NH3, day 0 .xls

Page 2 of 25
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SOP No. 5492 Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sallcylate Method (SOP #5492)

Result Iy A T 1§ [ i
__Sample _|Dilution NHa-N |~ Salinity — 3 =
_description ffactor ODe55 (mg/L) pH (ppt) 5‘ Stendard Curve i
Blak | —  —  — ..
10mg/LNH3-NStd. | —— 0103 1. oo B g
~ 30mg/LNH3NSW. | ~— 0310 3.00 |
~ 16.0mg/LNH3-NStd. —— 0620 6.00 SE:
__10.0mg/L NH»-N'Std. ——  1.050 10.00 ) 52 I
3 0 mg/L spke -~ _ 0300 287 g |
3 .0 mg/L spike dupl. -—— 0.310 297 | BaK B
T 5 0 mg/l 2nd source 0.520 498 | ’ )
1. 18 5 7 1'15:: B w2 T e e N
2. 21 5 0023 110" L ST
3. 23 5 0.053 254 i I |
4. ] .
S. S [ T ‘
6. _Reporting limit {mg/L) = | 0.5 | |
7. | [
. : S Cgmee o
. | recision ! -3.28 -
[10. - N L |2nd source (%)= 99._51 il
1. L
s I O o
12. - _I [ ' \Sample volume (ml); 010 .
i3 L | L Dllutlon factor . 5
14. - iU L - : =y
= Hi -1 _\Sample Set Description: i ;
16. . ‘ |1 TTestNo.. 808-3 T
17, _ TestDay: 10 ; !
18. 1 1] - Species: Hyalella : I
19. SER \ |
20. ‘Sediment porewaters | I
il 1 | N ‘H —_— i
22. 4 I .
23. i | I
24, 0 )
25. o |l s a -
26. s | Shen B - B S
ZL] IR . — —
=8 - I —— L0 ‘ =
2. P K e e et | T
30. : P e | By
3. I = = = | 4 1
32. LR o . P
33 S L i 2 L
34 | . ____|_|Analyst: RSC A7
35 - i Date analysed © 4/30/2010
138 | | !

806-3 interstitial NH3, day 10 .xls Page_ 20 of g5 3-1-05






SOP No. 5492

Northwestern Aguatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet

Sallcylate Method (SOP #5492)

N ﬁ I ‘ll | E o
Resuit B : T T . R
jSampIe Dilution ~ ‘NHa-N | Salinity = > R SEEES
'description factor OD655 (mg/L) | pH (ppt) standard Corve
" Bank —w — = 1 .
T IOmMGLNHENSE T 93 100 ] et :
3.0mg/LNHa-NSid. —  2/0 300 | L m =i =
6.0mg/L NHa-NStd. | - (13 600 L] T o
100 mg/lL NHa-NStd.| —- /0 10.00 L T EHE R ' :
: : | | i e #7 j—‘l T I -
~is0mglLspke | - T T | St '
3.0 mg/L spike dupl. | -— L7219 ' | BT e RRERAREE AR SETT
= | P s 1 e e EamsaEiSERCEHEE s
| |5 0 mg/L 2nd source ' LS | | PR FiEH
| : A L i 2 2
'!-7 18 5 Dl/'f (b (’—"l i ; 1YV i LB il = b Fim 1 o
r2. 21 5 B alJd ! G 7 i ! ‘ L am 4w M::;m“ m 1000 200
£ 23 5. .of7 Ij&"—f il .
4. ‘ | '
- — -
6. [ |7 [Reparting limit (mgrL) = _05f ]
7. A \ J
5. | Recovery ()= #VALUEI |
9. .| |Precision (RPD) = #VALUE! N
10, T 2ndsource (%)= #VALUE! |
11. I
12 " sampvolme(m)y o0
13, L Dilution factor ] 5[ _
il | SR IR
15. - |Sample Set Descnptlon ) -
16. — | 'TestNo.. 806-3 s ED
17. T] ‘Test Day: 10 ‘[ T B
18. i g 'Species: Hyalella B 474\ )
19 gl I
20. ) _ | iSedimentporewaters ,%
21. i [ — - | L
22
23, =i i I
24, : L ;
25 [ L !L |
26. | R A
27. o L i -
28. ) i s
29. : i |
30. SR I ‘ i
31 - U a5 S
32 U D
(s I I .
34 L ) Analyst | “RSC
35 | . | Date analysed: 4/30/2010
= s e S S ‘
36 VI
806-3 interstitial NH3, day 10 xls Page_21 of 35 3-1-05






SOP No. 5492

Northwestern Aguatic Sciences

Dilution

Total Ammonia-N in Water: Computation Worksheet

Salicylate Method (SOP #5492)

| o .NHaN
factor  ODs55 (mg/l)

__Blank =
1.0 mg/L NH3-N Std.

[ 3.0mg/L NFa-N Std.

~_ 6.0 mg/L NHz-N Std,
 10.0mg/L NH3-N Std.
~ 3.0 mg/L spike

;3.0 mg/L spike dupl.
_Jﬁnﬁ 2nd source

Day 0 (4-2-10)
18
21
23
Day 28 (4-30-10)
18
21
23

rl!ms.cn|.*=;.c~=‘.r\>‘.—-

ito}cn

I W Y I S I
o via N a|ol

0.103
0.310

0620 600
10.00;
287

1.050

0.300
0.310

0520 498

1.00; .

3.00!

2.87

===

0.010

0.016 _ 015

0.026

0.018
0.018
0.014

ND!

0.25

i A

0.17
0.13

L

I R S "4F
'Sample Set Description: .

Siandard Curva &t

B
il
.gg.___., il
£
o

£

1
Sl
3
[
£
o

o800
bt 5/ i anie v,
o oI 0 IR O A : T

oum Bt

=
i |

OD axs
1
1
E

[N
Ty
53]

it

om (LA DT

T3 i

omd

_Precision (RPD)=
|2nd source (%)= |

b o

_|Sample volume (ml):

|Dilution factor 1!

[TestNo. 8063
Test Day. Days 0 & 28
_ |Species: _ Hyalella

'Overlying water i

} | )

]
I
_Analyst. |

Analys }RSC (fet .

Date analysed: 4/30/2010
| | |

=

806-3 overlying NH3, days 0 & 28 .xIs

Page

32
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SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
- Sallcylate Method (SOP #5492)
| — , }
[Result . _ _ | : !
|Sample Dilution ~~ NH3-N Standard Cares
B description factor ODess (mg/l)
~ Blank — | — ;| m -
1.0mg/L NHa-N Std. - L3 100 5
3.0 mg/L NHa-N Std. — 349 300 o
6.0 mg/L NH3-N Std. — a6ty 6.00 Fens s I
~10.0 mg/L NHa-N Std. - /.05 1000 | - .
i ‘§3__0 mg/L spke = 33 3 - : Ay i
.3.0 mg/L spike dupl. L3 N e
;5,0 mg/L 2nd source — Lo
1. Day 0 (4-2-10) W
2: 18 V ;I J { 0 Mmow 200 m :
3‘ 21 —771 B u )é A m::;h." L1 na 2T
4. 23 1 6
5. Day 28 (4-30-10) B ,
6. 18 o EI A | 'Reporting limit (mg/L) = 0.1,
i 21 1 Lnf- 0 (— |
8. 23 1 Lo | Recovery (%) = #VALUE!
9. | |Precision (RPD)}=  #VALUE!
10. ' |2nd source (%) = #VALUE!
11.
12, |Sample volume (ml): 0.50
13, I Dilution factor 1
14.
15. ~ Sample Set Description:
16 TestNo.. 806-3
17. | TestDay: Days0&28
18. t  Species. Hyalella
18, . L
20. ‘_1__ Qverlying water
21 ot | E— )
22 L Ng ﬂ.
23 ! i
24. o | | I | .
25 xR ' :
26, T I
27, |
28,
29
30. | -
a1 i |
32. = fo 3 =
33, . |
34. T Ana[yst RSC
35. 1 Date analysed 4/30/2010
36. . '
806-3 overlying NH3, days 0 & 28 .xs Page _32 of _35 3-1-05






RAW DATA DIVIDER PAGE
Test No. 806-3

CHAIN-OF-CUSTODY RECORDS
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APPENDIX III

RAW DATA — REFERENCE TOXICANT TEST





NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST (ALL SPECIES) LA
Qve\‘l\ '\f
. . ve&ﬁ? L

TestNo. 999-2712  Client: QC Test Investigator
Test Type (rangefinding/definitive) Test Length (hr) 96
Species Hyalella azteca
STUDY MANAGEMENT

Client: QC test

Client's Study Monitor: QC test

Testing Laboratory: Northwestern Aquatic Sciences

Test Location: Newport Laboratory

Laboratory's Study Personnel:
Proj. Man./Study Dir. G.J. Irissarri
QA Officer P L. K. Nemeth

. _ Aol e 2. _MS. Redvped Z1dfr -

3. 4,

Test Beginning: M-~ O a4y Test Ending:  “-(-iC 040

>

TEST MATERIAL
Description: Potassium Chloride Crystals - Lot No.: Fisre2 ©'33230
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: BB | D
Water Quality: Cond. (umhosfem): 265 Salinity (ppt) i pH 9.5
Hardness (mg/L as CaCOQOs): A 4 Alkalinity (mg/L as CaCQs); FO
Treatments: Aerated =24 hrs

TEST LOCATION
Test conducted in (circle one}: room1 room 2  trailer water bath  other: Room #3
Randomization chart:

Ree & 9{; 0,125 | ©.0&2 | 0,5 1S |
A | ooen| 05 0,25 I @ 0.125

Error codes: 1) Correciion of handwriting error

2) Written in wrong localion; entry deleted

3) Wrong dale deleted; replaced with correct date

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





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

Test No. 999-2712 Client QC Test Investigator

TEST ORGANISMS
Species: Hyalella azteca Age: H-¥ DAY Size:
Source: Chesapeake Cultures, Hayes, VA Date received: % -21-10

Acclimation Data:

Temp. Cond. | DO [Hardness| Alkalinity Feeding Walter
Date | (deg.C) | pH |umhos/em|{mg/L)| (mg/L) {mg/L) [Amount| description changes
3-31-10] 1St | 30 | He3 | >i1S50] 196 90 |wome | YTe YES CECEIVING
feit=10 | 2112- | %\ 232 | %4 1 54 160 u " yes
Yez-10| 2.5 | 16| 257 | %.7 B B0 - - -

Mean | 9.3 Fb| 243 i0
S.D. 3.6 | Okl 38 | 3/

| S 142
F

56 53
(N) % e 3 E) E) 3
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 ml
Replicates/treatment: 2 Organisms/treatment: 20 {(10/rep)
Test water changes: None Aeration during test: None
Feeding: 0.5 ml YTC suspension per beaker on days 0 and 2
Duration: 24-hr, 48-hr,(96-hr, Test temperature (deg.C):(23 + 1jor 20 & 1
Beaker placement; Stratified randomization Photoperiod: - 16:8, L:D

MISCELLANEOUS NOTES

Test solution preparation:
Working stock: Dissolve 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) {ml/200ml)

Brought up to

1 200 final volume of

0.5 100 200 ml with

0.25 50 dilution water
2 0125 25 and distributed
é" ,\f/\ 0.063 12.5 evenly between
Qp \K 0 0 two replicates

Page 2 of _ % Revised 12-5-01





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

Test No. 999-2712 Client QC Test
DAILY RECORD SHEET

Day0 (4% /2 /D) 633

Conc. Temp. Cond. DO Hardness | Alkalinity Survivors

{ g/lL } | (deg.C) pH |{umhos/em)| {ppm) {mg/L) {mg/L) A B
1.1 22,2 [ 349 | 19i0 | ac fxle 400 7] =
2. 05 Z2.1 1% o9 % g1 Py e (@ 7o
3. 0.25 22, 1.% (%9 VL) /2
4. 0125 | z22.L 3.9 474 (O g
5. 0063 | 22.2 3.5 2.9 Y 2
6. 0 20 il 3,7 2465 /0 e

All animals fed 0.5 ml

Day1 (4 /2 [ie}tss

Conc. Temp. Cond. Survivors

{ g/L ) | (deg.C) pH | {umhos/cm) A B
T 1 [22.2 | 15 | 1929 2(35) ()
205 |23 3.5 12\ F(zv) fC
3. 025 |23.3 1.4 F63 1o e}
4. 0125 | 23 > 13 493 (¢ to
5 0063 [23,3 | 3.2 3%t 10 lo
6. 0 2%. 2 q.2 234 lo /o
Day2(4 /4 fio) ¢3)

Conc. Temp. Cond. Survivors

{ g/l ) [ (deg.C) pH | {umhos/cm) A B
1. 1 22,6 | 3.9 | 194 B(z0) & (eb)
2. 05 253 | 34 | nze b2b) = (Sp)
3. 025 | 2% | 3.% | #ic OIS
4, 0125 25.( 3.3 el e 12
5. 0.063 13 ( q3.Z N 10 {0
6. 0 12%.S 3.1 1% T 10 [fe)

All animals fed 0.5 m|

Day3 (4 /S [la)es
Conc. Temp. Cond. DO Hardness | Alkalinity Survivors

{ gL ) | (deg.C) pH |(umhaos/cm)| (ppm) mg/L) {mg/L) A B
1. 1 - - = — R X & &
2. 05 |23% |33 | 4134 13 SO | S5(v) ¢ /(s5V)
3. 025 [ 234 1% 3L 3.4 L bl { 3(5) 19
4. 0125 | 253% PN Sl 4.5 e R T ALiD) 1o
5. 0063 [ 234 [ 7. 355 3.2 | q 1o
6. 0 23.5 ] 219 3.6 e q o 10
Day4 {4 /& N10) ik
Conc. Temp. Cond. DO Hardness | Alkalinity Survivors
( g/L ) | (deg.C) pH |(umhos/icm}| (ppm) {mg/L) (mg/l.) A B
1. 1 — - — - — — o g
205 |26 |33 1 43 i | 3Cp) &
3. 0.25 234 1.5 E&A 13 g i
4. 0425 [ 23.5 | 314 s 1.3 e 4 s
5. 0.063 |23.4 13 34| 1.6 RN R (D ic
6. 0 252 | 3.2 241 1.4 a4 10} e AL
Mean 2%.7- 3. 3.9 a4 E¥E]
SD O 0:D N7 g A
n 2% 1% 23 ) 3
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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

rAS
Shipment Information

Species. Hyalidls aztecws Date 3/3://0
) .
Age L’l'{ ﬁjﬂl"uj ] é—Aluﬁﬂ-Lﬂ' G (‘ SM»—\ P.O. NO.
Quantity Y 9s t~ . Invoice No,_ 6773
Temperature L% Salinity —— pH 7.76
D 2 ~2i-l0
Notes EE{"'EH' —H

Biologist S G~

Please inspect shipment and report any problem immediately
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Acute 96-hr Toxicity Test-96 Hr Survival

PALE 5 OF *F

Start Date: 4/2/2010 09:45 TestID: 999-2712 Sample ID: REF-Ref Toxicant
End Date: 4/6/2010 10:40 Lab ID: ORNAS-Northweslem Agquati Sample Type: KCL-Potassium chloride
Sample Date: Prolocel: EPAF 91-EPA Freshwaler  Tesl Species: HA-Hyalella azteca
Comments:
Conc-gm/L 1 2
D-Control  1.0000 0.9000
0.063 1.0000 1.0000
0.125 0.9000 1.0000
0.25 0.8000 0.9000
0.5 0.3000 0.0000
1 0.0000 0.0000
Transform: Arcsln Square Root Number Total
Conc-gm/L  Mean N-Mean Mean Min Max CV% N Resp Number
D-Control 0.9500 1.0000 1.3305 1.2490 1.4120 B.661 2 1 20
0.063 1.0000 1.0626 1.4120 14120 1.4120 0.000 2 0 20
0125 09500 1.0000 1.3305 1.2490 1.4120 8.661 2 1 20
0.25 0.8500 0.8947 11781 1.1071 1.2490 8.5617 2 3 20
0.5 01500 0.1579 0.3692 0.1588 0.5796 80.603 2 17 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
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Crltical P-value Mu Sigma Iter
Slope 7.29827 1.74362 3.88079 10.7158 0.05 0.86656 7.81472 (0.83 -0.4413 0.13702 3
Intercept 8.22039 0.78343 6.68486 9.75591
TSCR 0.03317 0.02324 -0.0124 0.07872 1.0 <
Polnt Probits gm/L  95% Flduclal Limits 0 g:
ECO1 2.674 0.17378 0.083561 0.23187 -
EC05 3.355 0.21546 0.12363 0.27168 0.8 -
EC10 3.718 0.24163 0.15184 0.2967 0_7:
EC15 3.964 0.26106 0.17401 0.31563 :
EC20 4.158 0.27761 0.19351 0.33221 @ 06 ]
EC25 4,326 0.29264 0.21157 0.3478 S 0.5
EC40 4,747 033422 0.2618 0.39503 2 0.4 ]
EC50 5.000 0.3620370.28413 0.4315 [
ECB0 5.253 0.39216 0.32669 0.47677 0.3 4
EC75 5.674 0.44788 0.37913 0.57741 0.2:
EC80 5842 047213 039926 0.6276 -
EC85 6.036 0.50206 0.42244 0.6943 0.1 4 /
EC90 £.282 0.54243 0.45155 0.79186 00 ol
EC95 6.645 0.60831 0.49539 0.9681 0.01 0.1 1 10
EC99 7.326 0.75422 0.58302 1.4269
Dose gmiL
Page 1 ToxCale v5.0.23 Reviewed by:





Test: AT-Acute 96-hr Toxicity Test Test ID: 999-2712
Species: HA-Hyalella azteca Protocol: EPAF 91-EPA Freshwaler
Sample ID: REF-Ref Toxicant Sample Type: KCL-Potassium chloride
Starl Date: 4/2/2010 09:45 End Date: 4/6/2010 10:40 Lab ID: ORNAS-Northwestem Aquatic Sciences
Pos| ID | Rep Group Start 24Hr | 48Hr | 72Hr | 96 Hr Notes
1 1 D-Control 10 10
2 2 D-Control 10 9
3 1 0.063 10 10
4 2 0.063 10 10
5 1 0.125 10 9
6 2 0.125 10 10
7 1 0.250 10 8
8 2 0.250 10 9
9 1 0.500 10 3
10 2 0.500 10 0
11 1 1.000 10 0
12 | 2 1.000 10 1]
Comments: . 1en entwy venbed anainsr \uocverdny o etk Gt -0 g
Page 1 ToxCalc 5.0 Reviewed by:
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Amphipod, Hyalella azteca, acute reference toxicant test

CV% = 9.79
0.5
- +2 SD
E 0.45
A A A a A Le
£
2 04 /\ /'\ N
3 ¥ V V \/‘\/
0.35 y -1 5D
-2 SD
0.3
I R d PP P PP PP S & O & 0
RSO G S I A i
PN I FHNF PO S AN
Test Date
Dates Values Mean -1 SD -2 5D +1 8D +2 SD
04/03/06 0.4200 0.3940 0.3554 0.3168 0.4326 0.4712
02/02/107 0.3800 0.3940 0.3554 0.3168 0.4326 0.4712
08/17107 0.4400 0.3940 0.3554 0.3168 0.4326 0.4712
08/31/07 0.3600 0.3940 0.3554 0.3168 0.4326 0.4712
11/30/07 0.4700 0.3940 0.3554 0.3168 0.4326 0.4712
12/07107 0.3800 0.3940 0.3554 0.3168 0.4326 0.4712
02/12/08 0.3800 0.3940 0.3554 0.3168 0.4326 0.4712
05/09/08 0.4200 0.3940 0.3554 0.3168 0.4326 04712
07/18/08 0.3700 0.3940 0.3554 0.3168 0.4326 0.4712
08/08/08 0.4400 0.3940 0.3554 0.3168 0.4326 0.4712
09/30/08 0.3700 0.3940 0.3554 0.3168 0.4326 04712
10/09/08 0.3800 0.3940 0.3554 0.3168 0.4326 0.4712
10/15/08 0.3700 0.3940 0.3554 0.3168 0.4326 0.4712
01/30/09 0.4400 0.3940 0.3554 0.3168 0.4326 0.4712
07/02/09 0.3400 0.3940 0.3554 0.3168 0.4326 0.4712
07M7/09 0.4200 0.3940 0.3554 0.3168 0.4326 0.4712
10/13/09 0.3400 0.3940 0.3554 0.3168 0.4326 0.4712
10/30/09 0.4400 0.3940 0.3554 0.3168 0.4326 0.4712
12/15/09 0.3700 0.3940 0.3554 0.3168 0.4326 0.4712
03/16/10 0.3500 0.3940 (.3554 0.3168 0.4326 0.4712
g-+1°

ToxCalc v.5.0.23N
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NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION

Test No.: 806-4

Title: Toxicity of freshwater sediments using a 10-day midge, Chironomus ditutus (formerly C. tentans),
sediment bioassay as part of the Downtown Portland Sediment Characterization Project.

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
bicaccumulation of sediment-associated contaminants with freshwater invertebrates, EPA/600/R-99/064).

STUDY MANAGEMENT

Study Sponsor: Hart Crowser, Inc., 8910 SW Gemini Drive, Beaverton, OR 97008
Sponsor's Study Monitor; Mr. Rick Ernst
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. Man./Study Dir.; L.K. Nemeth, B.A., M.B.A,, QA
Officer; R.S. Caldwell, PhD, Sr. Toxicologist; G.A. Buhler, B.S., Aq. Toxicologist; S.J. Gage, B.A., Sr. Tech.;
L.P. Sandoval, B.S., Tech.; Y. Nakahama, Tech.
Study Schedule:

Test Beginning: 4-2-10, 1045 hrs.

Test Ending; 4-12-10, 1000 hrs.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was 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).
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 the Downtown Portland Sediment Characterization
project. Details are as follows:

NAS Sample No. 3160G 3161G
Description DPSC-G093 DPSC-G094
Collection Date 3/25/10 3/25/10
Receipt Date 372710 3/27/10

Control Sediment: The negative control sediment (NAS#3136G) was collected on 3-10-10 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.
Date of Preparation: 3-30-10, 4-9-10

Test Number 806-4 Page | of 4
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Water Quality:

pH: 7.0, 7.1

conductivity: 137, 150 umhos/cm

hardness: 43, 43 mg/L as CaCO,

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

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

TEST ORGANISMS
Species: Chironomus dilutus (formerly C. tentans), midge.
Size: 3rd instar, mean initial wt: 0.17 £ 0.02 mg
Source: NAS cultures, originally obtained from EPA, Duluth, MN.
Acclimation: Holding conditions for the two weeks prior to testing averaged: Temperature, 22.0 + 0.4°C;
dissolved oxygen, 8.3 + 0.3 mg/L; pH, 7.2 + 0.4; conductivity, 146 + 2 umhos/cm; hardness, 43 mg/L as
CaCO;; and alkalinity, 30 mg/L as CaCO,. Photoperiod was 16:8, L:D. Half of the water in culture tanks was
replaced twice weekly 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 2 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 (plus two additional WQ beakers)

Organisms/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.
Effects Criteria: 1) survival after 10 days, and 2) average individual biomass (based on ash-free dry weight)
afier 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. Total ammonia and pH were measured in the pore water from the bulk sediment prior to
test initiation and an additional replicate beaker on day 10. Interstitial water samples were obtained by
centrifugation. 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
Survival and individual biomass were calculated for each replicate as follows:

percent survival = 100 x (number surviving/initial number tested)
average individual ash-free dry wt. = (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 2000,

Test Number 806-4 Page 2 of 4
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PROTOCOL DEVIATIONS
None

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 IIL.

Test No.: 999-2713

Reference Toxicant and Source: Potassium Chloride (KCI), Fisher Lot #073280.

Test Date: 4-2-10.

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

Result: 96-hr LC50, 4.19 g/L. This result is within the laboratory's control chart wamning limits (3.42 — 7.75
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. Interstitial ammonia
and pH measurements are listed in Table 2. 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 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 0.2 mg/L for all day 0 and day
10 measurements. Interstitial bulk sediment values for ammonia-N ranged from 0.8 to 2.6 mg/L.

The test met the mortality and weight acceptability criteria specified in the test protocol with 5.0% mean
control mortality (<£30% required) and a control individual mean ash-free dry weight of 0.83 mg per larvae
(0.48 mg required). The reference toxicant (positive control) EC350 result was within the laboratory's control
chart limits (4.19 g/L; control chart mean + 2 8.D. = 5.58 £ 2.17). It is concluded, therefore, that the test has
developed fully acceptable data for use in making management decisions.

STUDY APPROVAL
/Ltd [/zé ﬁw/w\ S-11-10 OQ/Q*{Q /)Du»u_ 5-U-10
/ﬁr()]ect Manager/Study Director Date ahty Assurance Uhit Date
%«cﬁﬁ K Hewst_s/stio
Adsistant Laboratory Director Date
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Table 1. Summary of water quality conditions during tests of the midge, Chironomus dilutus, exposed to
freshwater sediments.

Water Quality Parameter Mean + §.D. Minimum Maximum N
Temperature (°C) 22.6+0.2 222 23.2 33
Dissolved oxygen (mg/L) 5907 4.8 73 33
Conductivity {(pmhos/cm) 156 £ 14 141 182 6
pH 66102 6.4 6.8 6
Hardness (mg/L as CaCQO5) 47 +4 43 51 6
Alkalinity (mg/L as CaCO») 3244 30 40 6
Total ammonia (mg/L) ~—- <0.1 0.2 6

Table 2. Interstitial ammonia-N and pH in test sediments porewater on day 0 and at test

termination.
NAS Sample Day 0 Day 10
Sample No. Description pH Ammonia | pH Ammonia
(mg/L) (mg/L)
3136G Control 6.7 2.6 7.0 24
3160G DPSC-G093 6.8 0.8 6.6 1.3
3161G DPSC-G094 6.6 0.9 6.6 1.3

Table 3. Mortality and growth results of Chironomus dilutus 10-day sediment toxicity test.

NAS Sample Description Percent mortality Average ash-free dry
Sample {Mean £ SD) wt/midge (mg)*

No. {Mean £ SD)
3136G Control 50£53 0.83 £ 0.07
3160G DPSC-G093 5053 0.82 £ 0.07
3161G DPSC-G094 25+4.6 082+0M4

*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)

Test Number 806-4
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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-99/064) 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 lux. 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/ireatment 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 Assipned 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.

2.7 Good Laboratory Practices: The test is conducted foliowing 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).

Page 1 of 6
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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 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 employed as a comparison station.

4. TEST WATER

Test water (overlying water) at NAS is normally C. rentans culture water, which is moderately hard synthetic water
at a hardness of 80-100 mg/L as CaCOy; and alkalinity of 60-70 mg/L as CaCQ;. 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 CRGANISMS

5.1 Species: midpe, 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 a1 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.

5.4 Acclimation and Pretest Observation: Cultures are maintained at 23 £ 1°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 1o 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.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Desipn: 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
Page 2 of 6
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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 tesi containers, each containing 10 organisms. Test chamber
positions are completely randomized. Test organisms are randomly distributed to the test chambers. Blind testing
1s 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. Afier 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 introduced 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 bioassay 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 acration 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. Ilumination is supplied by daylight
fluorescent lamps at 100-1000 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, Type 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 replicaie at the
end of the test on day 10. Pooled animals from each test replicate are rinsed with deionized water, gently 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
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 determined as the difference between the weight
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10.

11.

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. tentans in the surviving controls is at least (.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 requirements, 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 treatrnent; 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.

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.
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12

13.

14.

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 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 [nvertebrates. 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.I. (Ed.) 1993. Methods for Measuring the Acute Toxicity of Effluenis and Receiving Waters to
Freshwater and Marine Organisms (Fourth Edition). EPA/600/4-90/G27F.

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 231+ 1°C
4. Light quality daylight flourescent light
5. lluminance 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

§. 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 (.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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Test No. 8064

TEST DESCRIPTION, MONITORING, AND RESULTS
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NCORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-XXX-CT4b

CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST a&e}’_\,’b
o N Crd N
e 3
TestNo. 8064  Client Hart Crowser Investigator %~ - *
STUDY MANAGEMENT
Client: Hart Crowser, Inc., 8910 SW Gemini Drive, Beaverton, OR 97008

Client's Study Monitor:  Mr, Rick Ermnst

Testing Laboratory: Northwestern Aquatic Sciences

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

¢>3

QA Officer L.K. Nemeth

1. 2B b,

otz
g- ed Al balwg

/W

7

oo RN

Study Schedule:

Test Beginning: H-2-10

lods

TEST MATERIAL

Test Ending:

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

H-i2~1D ooe

NAS Sample No.: 3136G

3160G

3161G

Description: Control

DPSC-G093

DPSC-G094

Collection Date: 3/10/10

3/2510

3/2510

Receipt Date: 3/10/10

3/27/10

3127110

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 handwriting emor

2) writlen in wrong locatlon; entry deleled

3) wrong date deleled, replaced with corrrect date

4) error found In measurement; measurement repeated
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-4 Client Hart Crowser

Investigator

SEDIMENT DESCRIPTIONS -- SUPPLEMENTAL NOTES

Sample

No. Description
3136G || FINE_ Bipck Mub

3160G B SHND LA ¥4
3161G

BRo s FHAvE SAMD u:»[ Rocks apnDb PpwWT pWiegi AL
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. F04-L  Client HARY CROWSER. Investigator

Test conducted in (circle one). room 1 room2 trailer  waterbath other. fLcom ¥ B

Randomization chart: ToP sHELF
6 12 1% 21 | o
h 3 2% 27
4 lo b 21 2%
> 9 s 2l 1}
2 g 14 20 Ll
| 3 % 19 5

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. 8064 Client Hart Crowser Investigator
TEST WATER
Source: Dechlorinated municipal tap water
Date of Collection: L B-10 |, o -{=10
pH 1.0, 7.} '
Cond (umhos/cm?2) 133 1S5S0
Hardness (mg/L) 43, 4%
Alkalinity (mg/L) 2o %0
Total Chlorine (mg/L} <«<¢.c2, €0.c2%
Treatments: Dechlorinated, aerated
TEST ORGANISMS
Species: Chironomus dilutus Age: 3rd instar
Source: NAS cultures Date received: N/A-
Acclimation Data:
Temp. DO Cond. |Hardness| Alkalinity Feeding Water
Date |(deg.C)| pH | (mg/L) |[umhestem] (mgiL) (mg/L) changes
A-2d-e | 22,21 F,0 | 4.9 45 413 30 Animals fed Tetra Fin -
H--it| B2l | 98 3.1 143 — = and Selenastrum o o
3.2 21 1% %, 3 13 = = Details recorded on Yes
S-340 23 3.4 Y6 4% 43 23,0 Chironomid culture —
H-1)o | 2T e, B .5 143 - = data sheets e S
- | L9 EN 2.0 1394 - -
Mean | 27.4 1.2 | 7.3 146 43 3c
SD. | o4 4 | 6.2 2 - -
{N) w b b L 2. 2
Photoperiod during acclimation: 16:8, L:D
TEST PROCCEDURES AND CONDITIONS
Test chambers: 300 ml glass beakers
Test volumes: 100 ml of test sediment; 275 ml total volume
Replicates/treatment: (8) < + 2, ., Organismsftreatment: (80) 30 fio/rep)

Test water changes: Twice dally = 7 -FP=<ATES
Aeration: only if DO falls below 2.5 mg/L

Feeding: everyday beginning with day zero

Test temperature ("C): 23 £ 1

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: 3M10/10
Sieved through __ 0.5 -mm screen
Storage:  darkness at 4°C, in sealed containers NAS# 3136G

MISCELLANEOUS NOTES
Light intensity:
Date
4-5-~jo

Location Light Intensity (fi-candles*)
PEAKEL 1L 24

Initials
HAM

*To convert ft-candles to lux multipy by 10.76
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4h
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-4 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day 0 (4 /2 lio )éll/y/*/
Beaker | Temp.*| DO* | Cond.*| pH* | Hardness* | Alkalinity* | NH3*
No. |({deg.C)| (ppm) | wmhesem (mgl/L) (mg/L) | {(ppm) Comments
11 2s |92 | 192 |63 S/ 30 |[Each beaker fed 1.5 ml
19 |22. | 3.0 [ 191 |e&.7 5{( 20 Tetra Fin suspension
20 [ 2241 3.4 144 14,3 5 20 Initials: €31

Water changed in all
beakers.
Time: aL30
Initials:  &31
[Water changed in all
beakers.
Time: / 645
Initials: Y~
*Water quality measurements to be taken.
Day 1 (4 /% jlo)¢sa
Beaker [ Temp.”| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| {(ppm) | wmhosiem) (mgiL) (mg/L} | (ppm) Comments
11 23,0 &5 l[Each beaker fed 1.5 ml
19 22.9 b.b Tetra Fin suspension
20 22,3 | 6,2 Initials: &3L

Water changed in all
beakers.
Time: 4610
Initials: 631

Water changed in all
beakers.
Time: /{o<fS
Initials: 4

/
[f
*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. 806-4 Client

Hart Crowser Investigator
DAILY RECORD SHEET
Day__ 2 (4 /4 1o )eds .
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |{deg.C){ {ppm) | wmnoscm (mg/L) (mg/l) | (ppm) Comments
11 23.1 e.3 Each beaker fed 1.5 ml
19 | 224 “"5 Tetra Fin suspension
20 2.9 &, Initials:  &ad

Water changed in all
beakers.
Time: 6&:5
Initials: a1

Water changed in all
beakers.

Time: /&
Initials:”
*Water quality measurements to be taken.

Day__3 (4 /5 IIp )63}

Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | (umhosicm) (mg/L) (mg/L) | (ppm) Comments
11 22.8 | &4 Each beaker fed 1.5 ml
19 22.3 b3
20 | 722.5 | 4,3

Tetra Fin suspension
Initials: Ak

Water changed in all
beakers.

Time: ©glo
Initials: &AL

\Water changed in all
heakers.

Time: (€40
Initials: Y~

*Water quality measurements to be taken.
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NQ. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. B806-4 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day__ 4 (4 /6 /D)t
Beaker | Temp.*|{ DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| (ppm) | wmnoscm) (mg/l) (mg/L) | (ppm) Comments
11 2.6 | (.3 lIEach beaker fed 1.5 ml
19 22,4 5.9 Tetra Fin suspension
20 1223 | 6.2 Initials: &3t

Water changed in all
beakers.
Time: o&io
Initials: &)1
W ater changed in all
beakers,
Time: /ST
Initials: 7 AT
*Water quality measurements to be taken.
Day 5 (4 17 /io)est
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity [ NH3
No. |(deg.C)| (ppm) | wmnosicm) {mg/L) (mg/L) | {ppm) Comments
11 22,79 5.6 Each beaker fed 1.5 ml
19 22.5 5¢( Tefra Fin suspension
20 22,4 S.5 Initials: 651

Water changed in all
beakers.
Time: o6ib
Initials: &y1

Water changed in all
beakers.
Time: {4 GO
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. 806-4 Client Hart Crowser

Investigator
DAILY RECORD SHEET
Day  6_ (4/% io)enr
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosicm) {mg/L) (mg/L) | (ppm) Comments
11 22.b | 5,3 Each beaker fed 1.5 ml
19 |22.4 | 5.3 Tetra Fin suspension
20 |22.2 S| Initials: &1

Water changed in all
beakers.

Time: o&l0
Initials: &)

Water changed in all
beakers.
Time: /644
Initials: Y’
*Water quality measurements to be taken.
Day_ 7 (Y4/9/;0el
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. [(deg.C)| (ppm) | mnosecm (mg/L) (mg/L) | (ppm) Comments
11 22,3 56 Each beaker fed 1.5 ml
19 [22.6 | s.4d Tetra Fin suspension
20 |-=22. s, | Initials: S

Water changed in all

beakers.
Time: & &7 o
Initials: a5

'Water changed in all

beakers. .
Time: ]G YS
Initials: DP’(

*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. 806-4 Client Hart Crowser Investigator
DAILY RECORD SHEET
__ (Y= jo)gt%
Beaker Temp DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |(deg.C)| (ppm) | wmhosicm) {mg/L) {mg/L) | (ppm) Comments
11 |2t | sy Each beaker fed 1.5 ml
19 [LZ4] ¢ Tetra Fin suspension
20 [22.9] € initials:

Water changed in all
beakers.
Time: ¢, ¢O
Initials: ot
Water changed in all
beakers.
Time: [ +{S
Initials:
(9
*Water quality measurements ta be taken.
Day__ 9 (4 11 /1e)gs1
Beaker | Temp.*| DO* | Cond. | pH | Hardness | Alkalinity | NH3
No. |[(deg.C)| {ppm) | wmhosicm (mg/l) (mg/L) [ (ppm) Comments
11 23%.2 AN |IEach beaker fed 1.5 mli
19 224

Tetra Fin suspension

3
20 | 2232 | 44 Initials:  £3%

‘Water chanJged in all
beakers.
Time: o&1D
Initials: &AL
W ater changed in all
beakers.
Time: [ §320,
Initials: fg
*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. 806-4 Client Hart Crowser Investigator

DAILY RECORD SHEET

Day _ _10__ (4 Nt /io)esl
Beaker | Temp.*| DO* | Cond.*| pH* | Hardness* | Alkalinity* [ NH3*

No. |(deg.C)| (ppm} [ wmhostcm) (ma/l) {mg/L) | (ppm) Comments

11 _[23%.0 | sd [i58 |64 43 4o Each beaker fed 1.5 ml
19 [22.8 53 | iIss ¢4 4% 30 Tetra Fin suspension
20 [22.3 [ 55 | 156 |69 43 30 Initials: _~—

W ater changed in all

beakers.
Time: 6610
Initials: &AL

W ater chang_ed in all

beakers.
Time: —
Initials: ~—
“Water quality measurements to be taken.
Day ()
Beaker | Temp. | DO | Cond. | pH | Hardness | Alkalinity [ NH3
No. |(deg.C)| {ppm) | wmhosem) (mg/L) (mg/L) | (ppm) Comments

Each beaker fed 1.5 ml
Tetra Fin suspension
Initials:

W ater changed in all
beakers.
Time:
Initials:

W ater changed in all
beakers.
Time:
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. 806-4  Client Hart Crowser Investigator

DAY 10 TEST TERMINATION SHEET

Beaker Number of Beaker Number of
No. survivors Initials No. survivors Initials

1 lo GaL 46

2 | (A 47

3 | 631 48

4 q 6aL 49

D 9 &l 50

6 9 &L 51

4 lo 631 52

8 1) bil 53

9 i | 63} 54
10 10 634 55
11 | 56
12 10 633 57
13 {0 &L 58
14 9 631 59
15 10 &3 60
16 10 FAYE 61
17 o £l 62
18 Io &l 63
19 64
20| 65
21 o &1 66
22 10 631 67
23 _ e 68
24 10 &L 69
25 9 £33 70
26 i 71
27 o 631 72
28 il A 73
29 9 én 74
30 < 631 75
31 76
32 77
33 78
34 79
35 80
36 a1
37 82
38 83
39 84
40 85
41 86
42 87
43 88
44 89
45 90
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CT4b
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

Test No. 806-4 Client Hart Crowser

Investigator
Tare: Date ~/-1—-10 Oventemp(C.) 4, 2 Drying time (hr.) 24 Initials <L
Standard Weights: 10mg: _ 10.010 100mg: ic0. 0|t
Final Date <-5-/0 Oventemp(C.) &3 Drying time (hr.) 24 Initials &1L
#1 Standard Weighis: 10mg: 0,010 100mg: oo 05
Final: Date «w —t -0 Oventemp(C) ¢ Drying time (hr.) 2+ Initials 631
#2 Standard Weights: 10mg: 10,014 100mg: _100. 017
Equip. used: Oven:  BLue M i Balance: _ spapRfori\vs M3P

(Dry avernight at 60-90 degrees C)

Tare wt. Total wt. {(mg)

Pan # {mg) 1 2 #weighed
i S56.5Z | 5%.3% 5%.2%F o
ya £5.52 9.3 sS4 3) 10
3 | 5t.4s | S%.7% | 59.3% 10
4 | 56.Io 59,65 | st.64 10
5 53.9I 55.64 55.67% jc
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NORTHWESTERN AQUATIC SCIENCES
CHIRONOMUS DILUTUS 10-DAY SOLID PHASE SEDIMENT TEST

PROTOCOL NO. NAS-XXX-CT4b

Test No. B806-4 Client Hart Crowser Investigator
WEIGHING DATA SHEET

Tare: Date *-b (O Ovenlemp(C.) 530 Drying time (hr.) 2 Initials JT2F
Standard Weighis: 10mg: 10.0W 100mg: { BQ. O\

Flnal#1: Date -(3-(0 Oventemp(C) (G4 Drying time (hr.) 2. <@ % 13 Initials &M
Standard Weights: 10mg:_18.01) 100mg: jec.o)F

Final #2: Date o-itf—/D Oven temp ( C.) LS Drying ime (hr.) 2% Inilials &AL
Standard Weights: 10 mg: 0. 00% 100mg: 100,061 <

Final #3: Date -)s5=]0D Oventemp(C.) S0 Drying time (hr.) 2. Initials €31
Standard Welghts: 10me: j1o.06% 100mg: o0, 01

Equip. used: Oven PiuE M By . Fisdes, |S0TemMt MUSFLE FURNACE Balance _ Savimviug M3P

{Dry overnight at 6§0-90 degrees C)

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

Bkr. Pan Tare wt. Dry fotal wt. {mg) no. pulinto Ash weight Commenls
# # (mg) 1 2 weighed pans-initials {ma})
1 1 | 9p.13 1o1.94 101. %0 o P 43,259 e "
2 2 8. b 95.92 45,82 q 631 8.2
3 3 | &.UF A6, > 46.30 T 651 $3.9%2
4 4 joRiie 9.5 9g. 2% e | e To.42
5 5 EA. %\ 8. 12 9%.05 | &M q1.12
6 6 B%. q4.95 44.% 3 1 AN S 3192
7 7 | By 1. 33 a3, 64 10 &8 29.63
8 8 40,16 o). 2L iot. 14 16 il 91.93
9 9 Az, 3 161.90 101.87% Q 631 94%.93
10 10 ©5,%b a%. 29 9%,27 10 651 qO. 12
11 11 £+ T - - - - _—
12 12 G0, O o1, 2% lot.Z2¢ 10 631 92.99
13 13 4\. 7o 104.$9 loq, 30 10 631 A6. ||
14 14 | A5 99.41 9. 53 9 éaL 91,52
15 15 Qo.\0 (00.27F 100,19 Le) &) ai. ol
16 16 82, 9 95.0%8 95.01 o 6>l 36.43
17 17 (5. 1% +¥3.99 15584 10 &> el 3D
18 18 BO.DH a2 .0l Aleay o &1 $3.L3
19 19 B1.05 - — - — -
20 20 4b, 54 = - - - -

21 21 84.0% i02.22 ioZ.i5 10 631 93,12
22 22 1%.5% €9.26 29, 20 [Te) &A1 2.5
23 23 S, By - - - - -
24 24 4.1 94.26 ay,z\ lo AL D6 .l
25 25 8F. e at. 47 93,43 9 631 $9.5%
26 26 B4, [0 - = - = =
27 27 84. 09 99.% 3 94.9% 10 631 q2.%|
28 28 A w2 - - - - =
29 29 B, Ao 2%, 14 9%, |0 4 431 q0.1%
30 30 40.03% lol.o3% 10{.60 9 &3+ 43.%
31 31
32 32
33 a3
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Test No. 8064

TEST DATA ANALYSIS RECORDS
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Test Number: 806-4

Freshwater Sedimeni Test
10-day Chironomus dilutus

< e enTel veymrmica

‘Rm‘nst \aporatowy kenca
4-20-{0 g

Water Quality Data
NAS™ — CLIENT T ‘ Tnterslitial waler
BKR SMFL DESCRIFP DAY —pH  NH3I |
23 3161G -G094 0 66 0.9
26 3136G° Control 0 1 " B7 28
28 3160G DPSC-G093: 0 i 68 08
11 3136G  Control 10 ‘ G |70 2.4
19 3160G DPSC-G093 10 | .66 13
20 3161G DPSC-G09%4 10 ! ''66 13
S SR \ '
NAS CLIENT Overlying water
BKR SMPL DESCRIP 'REPL: DAY "TEMP DO COND pH _ NH3 HARD, ALK
11 - 3136G _ Control 9. 0 225 73 182 6.8 02| 51 30
19 - 3160G DPSC-G093 9 0 225 700 141 87 01 51 30
20 3161G,DPSC-G094 9 0 224 740 144 67 <01 51 30
11 3136G.: Contrdl 9 1 230, 69 ]
18 _3160G |DPSC-G093 9, 1228, 66 | -
20 3161G1DPSC-G094' 9 1,227 62 ‘
11 3136G _ Control ' 9. 2. 231 67 & S |
19 3160G DPSC-G093: 9, 2, 229 66 _ S| (i —
20 3161G DPSC-G094: 9 2, 228 64 o f .
11 3136G _Control | 9 3 228 64 ' 7 |
19 3160G DPSC-G093 9 3, 227 6.3| ' ‘
20 | 3161G |DPSC-G0e4 9 3 225 6.3 W‘ 2 :
11 3136G| Control =~ 9 4 226 _ 63 | 1 ¥ o | S|
19 3160G DPSC-Go93 9 4 224 59 | | 5 ]
20 3161G |DPSC-G094 9 4 223 62 '
11, 3136G| Conlrol 9 5 2271 56 |
19 '3160G DPSC-G093, 91 5  225' 56 { e
20 3161G DPSC-GOg4. 9, 5 224 55 | : | - | —
11 3136G _ Control . 9] 6/ 226 53] ; | o
19 : 3160G DPSC-G093| 9l 6/ 224 53] ; \ ! i
20 | 3161G DPSC-G094' 9 6 222 5] I _: ;
11131366 _ Contol 9 7 227 56| | -
15 {31600 DPSC-G093. 9 7 226 54| | ; = ]
20  3161G |DPSC-G0%4 9 7 224 51| | s [
11 31366, Control 9 8 226 55 | | ==p1 =
19 3160G DPSC-G093 9 ~ 8 224/ 54 1" j — —
20 3161G'DPSC-GO94 9 8 223 654 1 X )
11 3136G, Control 9 9 232 51 i ‘ L
19 3180G |DPSC-G093 9 9 229 48 i w i —_— :
20 3161G!DPSC-G094. 9l 9. 227 49 I/ [ | )
11 3136G. Contol 9, 10, 230 54 158 64, 02 43 40 : ¥
19 3160G DPSC-Goe3: 9| 10 229 63 185  64) 01, 43 30 ———
20 3161G DPSC-G094; 9| 10, 227 55/ 156 64 0.1, 43 30,
' | ! | | I
Mean | 226 59 156 66 .- 47 32 67 1§
lsb - 02 07 14 02 - 4 4 . 02, 08
LU _33 33 _8, 6 6 6 8 _ _6 _6
Min 222 48 141: 64 <04 43 30 66 08
Max 232 73 1820 68 02 51 40 70 26
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Test number: B06-4

Freshwater Sediment Test
10-day Chironomus dilutus

25 3136G Control T

17 3136G Control 2

9  3136G Control 3

24 3136G Control 4}

2 3136G Control S

15 3136G Control 6

8 3136G  Control 7|

14  3136G Control 8

11 3136G  Control 9 wq replicate
26 3136G Control 10 day O replicate
29 . 3160G DPSC-G093 1

13 3160G DPSC-G093 2

30 3160G DPSC-G093 3

27 3160G DPSC-G093 4

1 3160G DPSC-G093 5

10 3160G DPSC-G093 6

5 3160G DPSC-G093 7

4 . 3160G :DPSC-G093 8

19 3160G DPSC-G093 9 wqreplicate
28 | 3160G :DPSC-G093 10 day 0 replicate
7 1 3161G 'DPSC-G094 1

3 ! 3161G DPSC-G094 2

6 | 3161G DPSC-G094 3 |
22 . 3161G DPSC-G094 = 4

18 3161G DPSC-G094. 5
16 3161G DPSC-G094' 6

21 3161G DPSC-G0S4; 7

12 3161G DPSC-Goe4™ 8
20 3161G DPSC-G094. 9 wq replicate
23 3161G DPSC-G094  10|day O replicate
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RAW DATA DIVIDER PAGE
Test No. 806-4

AMMONIA EXPOSURE BENCHSHEETS AND ANALYSIS





SOP No. 5492

Northwestern Aquatic Sciences

‘Sample

description

Total Ammonia-N in Sediment Pore Water. Computation Worksheet

Sallcylate Method (SOP #5492)

Dilution ‘NH3-N

jfactcjr 'ODess ‘pH

Salinity
(ppt}

Slanderd Curve

Blank

L

N TR

"Dl.m;

1.0 mg/L NH3-N Std.

3.0 mg/L NHa-N Std.

6.0mg/L NH3-N Std. | -
_ 10.0mglL NH3-N Std.|

3 0 mg/L spike

‘3 0 mg/L spike dupl.
\5 0 mg/L 2nd source

(mg/L)

0.132
0.340
0.700
1120 _

0.341
0.357

0572
1= \
0.021 093]

|
e |
0.058 256 |
0.019

1.00
3.00
6.00
10.00
3.01|
~3.151

5.04.

|
|
|

23
26
28

| ‘\F
| ool

~ 0.84! |'

:Repof"ti-ﬁg limit (mg/L) =
|
Recovery (%) =
;Precision (RPD)
2nd source (%) =
|
| 1Sample volume (mij:
'r_ Dilution factor

!Saﬂpﬂisitpescrlptlon
0 ITest No.: 806-4
|| iTestDay. 0 )
.Species: Chironomus
i | |
Sedlment porewaters

\
|
i

= .._‘.4__}_.__ ____:_--_ =
| :
188 4

Analyst

. Date analysed
r-

|
RSC

S 102.6

4/2/2010

-4,58' B
100.9

0.10

806-4 interstitial NH3, day 0 .xls
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SOP No, 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet |
Sallcylate Method (SOP #5492)
| — ! | T G T = -
Result kfjﬁt’f_'_’f ,f, O O 1 | 0 T
Sample ~ |Dilution NH3-N ‘Salinity - - ‘ =
description factor OD655 (mg/l) pH (ppt) Standard Curve
[ Blank D — "] ino
1.0mg/L NHa-NStd. * - 31" 100 i N :
3.0mg/LNH3-NStd. - 340 300 10 g=a 4
 6.0mg/LNH3-NStd. = —  79° 500 Sam
__100mg/L NHaNSd.” -— . * . 10.00 | 1 e SSSREESReE N
; ‘ i oo e =ik 3 p.
3 0 mg/L spike — Y1 y T akn ~
_30mg/L spikedupl. = Z(7) | oo : ]
: ‘ SEEEgsats £ -
___-5_.9_ mg/L 2nd source il . om0 - B
e L - L - | L] |
1. 23 5  pul L& omn
2 26 5 i 0 N g/ | -C-_l am am <00 m::;n« &m m 1200
3 28 5 .39 Tl il |
4. - . ! S L *
S.. o — Ll R N -
6. . ____ 5 ___Reporting limit (mg/L) = 0. 5\ I
7. R 1§ | ]
8. — _ Recovery (%)= | #VALUE! T:_
9. i Precision (RPD)= | #VALUE! —_—
10. ‘ | 12nd source (%)= | #VALUE! | o
1717 | Iil
12. J ! ‘Sample volume (ml): 0.10 =
2y _ it | 'Dilution factor | 5.
1. - 0 ] i e
15. - - l Sample Set Descrlptaon k i
16. . . 'Test No.. 806-4 N
17. - Test Day: 0
18 Spemes Chironomus 777* L
19. — g I B
20. | Sediment pcrewaters ; i
21 I I i il — -
22. i i
2 S| N s e s o
24. S - - T T
25 : |
26. — :‘i " . D
27. o _
28. w
2. | | i
30. = ! S
31 ] o — T
32. } I - | J
33 i) i
34 | Analyst: ~_RSC -
35 B . Date  analysed: 4/2/2010
36 i i ]
806-4 interstitial NH3, day 0 .xls Page_ |3 of 24 3-1-05






SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water. Computation Worksheet
Salicylate Method (SOP #5492)

[ _
Result | : ! |
 Sample Dilution | NHa-N | Salinity
descrlptlon factor .ODs55 1{mg/L) TiPH Appt) Stendard Curva
~ [Blank L —  — = | -
1.0mg/ NH3-NStd. | —— 0141 1.0 om ‘
3.0mg/L NHa-N Std. © -~ 0.347 3.00: I
6.0 mg/L NH3-N Std.  ——  0.705 6.(_)_0; ] )
10.0 mg/L NH3-N Std. - 1.200 10.00° j B
3.0 mg/L spike — 09 28" j
'3.0 mg/L spike dup dupl — 0.351 294 1‘
| 5.0mg/L 2nd source ~ 0.558 fj_4.68; [
— e : Y S——
1, 1 5 0.058 243 7.0
B 19 5 0.030 126 4.6
3. 20 5 0.031 130 £.¢ |
4. [= t
5.~ | , |
By | Reporting limit (mg/L) = 0.5 |
7. B 1 I | !
8. B N il Recovery (%) = 97.8
9. B i ..., Precision (RPD) = -0.57 )
:1111) Jii i 2nd source (%) = 935 |
12. i’ . Semple volume (ml): 010
13. N ; »/'| ibilution factor P e
14. = g i ' L gt SRS
15, L | bSample Set Description: _JTE HE
16. = J | TestNo: 8064 T
17. I i ] TestDay: 10 ] |
18, Tl ’ | _Species: Chironomus i
19. _ ;} ' b ] |
P13 - -Sediment porewaters -
21. iy i ] i
22 | : : M
23 | | |
24. i
25. ) |! .
26. 0 } |
27. ! | .
= '
-0 s B e 4,_._
30 i | 4
31, = — [ = F
- — 1= —
34 § |Analyst. | L =0
| 35 — _Date analysed 41272010 [
36 it ! :

806-4 interstitial NH3, day 10 .xIs

3-1-05





SOP No. 5452

Northwestern Aquatic Sciences

Total Ammonia-N in Sediment Pore Water: Computation Worksheet
Sallcylate Method (SOP #5492)

s < i
Result . | I _ | 1 !
‘Sample | Dilution NHz-N -Salinity - e '
description factor ODes5 (mg/l) pH (pph Standara Curve
Blank _ — - = -
1.0mg/L NH3-N Std. ~ —— 4y} 100 mEsreay ey 8
3.0mg/lL NHa-NStd.  —— =47 3.00 1am SERRES 3
60 mg/L NHINStd, "€ 800 | : -+
|100mglL NH»NStd. — , “L° 1000 o SREaEs -
I {~ - . . ‘ aum - :
r3 0 mg/L spike - = 7341 + l 8 BEmEEuS FHE e
IS 0 mg/L spike dupl. Poe— T : tem lf EETE -
5.0 mg/L 2nd source l Edud - :
A 1 0
L 11 . - s'v e l e J-'""“w 1200
2, 19 5 AR L e —
EN 5 Dy
4, G- L
5 N L |
6. Reporting limit {mg/L) = 0.5
7. - ! ik e— -
8. Bl | . ,Recovery (%) = | #VALUE! | |
9. I _ iPrecision (RPD) = || #VALUE! f |
10. i _|2nd source (%)= | #VALUE! |
11, — o L
12, J = nimn |Sample volume {mi): 0.10 1
13. Rl |  |Dilution factor 5| |
14, | i | i
15, Il |Sample < Set Description: ] 3
16. _4 1 ‘Test No.. 806-4 il )
17. Test Day: 10
18. Spemes Chironomus |
19, [ | L
20. | Sediment porewaters —
21. , il g |
22 il ‘ | | |
— - - 3 — 4 - ——
23 L ] PE— ST
26. == I S Rt
27 I S I
28. p _ Hj o J !
28. | i | i |
30 : il w |
31. L) & \.f .- . '
32. % R
33 al L |
[ 34 __Analyst: ﬂ RSC
[ 35 Date analysed 4/12/2010
36

806-4 interstitial NH3, day 10 .xls

Page 20 of 24
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SOP No. 5492

Neorthwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)
I -— - — ‘ Ha'
Result SRR PSR N :
—_Sample """ "Dilution " ""'NHa-N e
description factor OD655 (mg/l)
Blank = -
[ 1.0 mg/L NH3-N Std. — 0141 1.00 -
" 3.0 mg/L NH3-N Std. —— 0347 300 i
| 6.0 mg/L NHa-N Std. —- 0705 6.00 o [
'10.0 mg/L NHa-N Std. —— 1200 10.00 B L
| 30mg/Lspike — 0349 293 3 £
~ 3.0 mg/L spike dupl. — 0351 294 % s
5.0 mg/L 2nd source = —- 0.558 468 I e i
1 Day 0 (4-2-10) LU e SEEtadnianes
25 11 1 — 0.020 — Q17 lumtmn 20 400: u.n: sm. 0 1260
3 19 10013 011 S p——
4. 20 1 0010 ND | -
5. Day 10 (4-12-10) T I R — i
6. 1 1 0.028 023 . [Reporting limit (mg/L) = 0.1
7. 19 1 0013 o1t | . ] | o
8. 20 1 0.015 013 | :Recovery (%)= i 978
. . IPrecision (RPD)= | -057
10. - _:2nd source (%) = 935
11. + L e 7
12, _ | |Sample volume (mi): 0.50
13. | Dilution factor ! -
14, . - |
15. ) ~'Sample Set Description: .
16. . Test No.: 8064 _ L
17. ! \Test Day: Days0&10 LI
18. ~ |Species:  Chironomus
19. s g N i
20 _ . .| . Qverlying water _ 1 L]
21. SN N N S A
22. T S [ -
23 - - |
24, | |
25. - 1. | } |
26. ) } K | |
27. S ‘ !
28. |
29. 1B |
30. | { i i
31. | | |
33. \ ‘ |
34. T | jAnalyst | rsc (&
35 ) | IDate analysed:  4/12/2010
36 1 r
B06-4 overlying NH3, days 0 & 10 .xIs Page 21 of 24 3-1-05






SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Sallcylate Method (SOP #5492)
A I .
Result | | B
‘Sample Dilution | NH3-N e
‘description factor 'OD655 (mg/L) B
‘;'%DK e — L e ot - rei- . ]
| 1.0 mg/L NH3-N Std. —  d) 100 ; na=n :
‘3 0mg/L NHa-NStd. T—I’I 3.00 Pl i 5 el et dERREBAll R aEaT:
6.0mg/LNHa-NStd. | ‘718 .00 B =
10.0 mg/L NHa-NStd. ---i.fj R (XTI =2 2 = s )
3.0 ma/L spike — .’mn} T e R R S ]
3.0 mg/L spike dupl. E=y ar __}rj,  Hbee 1
= ‘5 0 mg/L 2nd source 7"--_:% S5Y [ } ; B i ]
L_ Day 0 (4-2-10) R ' 1 —L ke j 1 LLE ik
g'. 11 & 1_ B'\-—b — X J umunm_..- ..... Jml .4nn - a0 .:u:l__ l;uu 1200
.:.3L, 19 1__ . D Pg ! mofL amumania N
4. 20 1 \010 _ R
5. Day 10 (4-12-10) A _ ! N
6. 11 1 ot ~__ ;Reporting limit {mg/L) = . 0.1 ji
7. 19 (R 7O | I D R
8. 20 T ons - |Recovery (%) = | #VALUE!
9. _ |Precision (RPD)=  #VALUE!
10, '2nd source (%) = #VALUE!
11
12, o  Sample volume (mi): 050 _
[13. |D|Iut|onfa@7777 1
14, R
[15. e B ISampIe Set Description: i
16. | 'TestNo.. 8064 B
17. |” 'TestDay. Days0&10
18. o ~ Species:  Chironomus
19. ! | !
20 ‘Qverlying water ! l
21. SN[ ) I |
22 Bibwai L A P ?
23 -T !
24. ) | ! J{_ . _L e =
2. R ‘ 1
26. e il ‘ |
27 i
28 il -
2. . i ]
30. -]
31. i B Y1 e 1
32. N i !t S
33. - ! J
34. | Analyst: W RSC
35. ] ji Date analysed:  4/12/2010
36. = 4 |
806-4 overlying NH3, days 0 & 10 .xIs Page 22 of 24 3-1-05
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Test No. 806-4

CHAIN-OF-CUSTODY RECORDS
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RAW DATA — REFERENCE TOXICANT TEST





NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-

ACUTE TOXICITY TEST {ALL SPECIES) e A
gﬁ\llew 4 '\/
—_— . Nad b)&
Test No. 999-2713 Client: QC Test Investigator V¥~
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:

Proj. Man./Study Dir. G.J. Irissarri el
QA Officer L. K. Nemeth
1._m.S Redmoxd ‘zats 2.
3. 4,
Study Schedule:
Test Beginning: 4-2-10 1030 Test Ending: J-6~10 1030
TEST MATERIAL
Description: Potassium Chloride Crystals - Lot No.: Fisp=g o +t3240
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):

Tofal chlorine (mg/L):
Total ammeonia-N (mg/L}:

DILUTION WATER

Description: Moderately hard synthetic water
Date of Preparation/Collection: DB
Water Quality: Cond. (umhos/cm):  2¢% Salinity (pp) [ PH 7.5
Hardness (mg/L as CaCQa): 4 Alkalinity (mg/L as CaCQs3): 3o
Treatments: Aerated 224 hrs
TEST LOCATION

Test conducted in (circle one): room1 room2 trailer water bath  other. Lo ¥ 3
Randomization chart:

@ .5 70 =Y 20 5 1o & 5 1,25

o e Lis .25 hls o -3 2,5 0 2o

S 5 2.5 20 10 o s 20 2.5 -
.5 20 f 4 o 5 128 2.5 20 nzs 10
20 & io 2,5 [ 2.5 20 L2585 L) 25
L5 L25 5 & .5 20 .25 5 Zo 5

Emor codes: 1) Comrection of handwriting error

2) Writlen in wrong location; enlry deleted

3) Wrong date deleted; replaced with comrect date

4) Emror found In measurement; measurement repeated  Page 1of _ 3} Revised 12-5-01





PROTOCOL NO. NAS-

NORTHWESTERN AQUATIC SCIENCES

ACUTE TOXICITY TEST (ALL SPECIES)

Test No. 989-2713 Client QC Test Investigator
TEST ORGANISMS
Species: Chironomus dilutus Age: 3rd instar
Source: NAS cultures Date received: N/A
Acclimation Data:
Temp. | DO Cond. |Hardness| Alkalinity Feeding Water
Date |(deg.C)|{mg/L}] pH |umhesiem| (mg/L (ma/l) changes
Be-2d-ip] 2zl 19 | 0] 4SS 4% >0 Animals fed Tetra Fin -
3640 2246 | B 78| 143 = — and Selenastrum YE &
Z.ziael 219 | %% | AB] HF — - Details recorded on Yt
B—-3i-i] 2V | Bl [d]| 1HF 473 20 Chironomid culture " -
dej-je | 213 | =8 | 4% | 147 = = data sheets et
4-2-1C | 21.% %0 | 1l 1He — = — iy 631D -5E
Mean | z2.¢ | .3 [4.2] 146 4 20 '
S.D. o4 | s.3]04] 2 - -
(N) b b [ & 2 2z
Photoperiod during acclimation:  i&!%, L' D
TEST PROCEDURES AND CONDITIONS
Test concentrations (50% series recommended): 20,10,5,25,1.25 0g/L
Test chamber: 30 ml plastic cups Testvolume: 20 ml
Replicates/treatment: 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-hr@jy Test temperature (deg.C): 23+1
Photoperiod: 16:8, L:.D

Beaker placement: Stratified randomization

MISCELLANEOQUS NOTES

Test solution preparation:
Working stock: Dissolve 10g KCI crystals in dilution water and dilute to 500 mL.

Final conc.: 20 g/L.

KCI working stock ml of dilution water

Test concentration
(g/L) {m1/200ml) per 200 ml
20 200 0
y-2-10 10 100 100
&3 5 50 150
25 25 175
1.25 12.5 187.5
0 0 0

Page 2 of 3 Revised 12-5-01





NORTHWESTERN AQUATIC SCIENCES

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

Test No.  989-2713 Client QC Test
DAILY RECORD SHEET
Day0 (4 /2 fo)(>1 Temp Beaker (°C): 22 .4
Conc. Temp. Cond. DO Hardness [ Alkalinity
{ g/lL) | (deg.C}| pH |(umhos/icm}| (ppm) (mg/L) {mg/L) Comments
1. 20 22,0 | 319 iyz»0 | 4.6 $b JO
2. 10 2.2 | 14 H5%o | €9
3. 5 22,2 19 3220 9,0
4. 25 22,1 19 Hg10 4.1
5 125 22 14 2160 1.0
6. 0 222 | 3.8 | 264 90 | 19 A0
Al animals fed 0.25 ml Tetra Fin suspension. Initials: ¢ M1
Day1(4 /™ jio)est Temp Beaker (°C): Z3.9
Hardness | Alkalinity
{mall {mg/L) Comments
Day2 (4 /4 o) &34 Temp Beaker (°C):. 22,4
Hardness | Alkalinity
Comments
All animals fed 0.25 ml Tetra Fin suspension. Initials: &a1
Day3 (4 /5 lio) &51 _ Temp Beaker (°C): 22.7
Hardness | Alkalinity
ma/L {mg/L) Comments
Day4 (1 /6 iD)exi Temp Beaker (°C). 22.5
Conc. Temp. Cond. | 3]@] Hardness | Alkalinity
(gL ) |{dey.C) pH [{umhos/cm)| (ppm) (mg/L) {mg/L) Comments
1. 20 — - - = F— =
2. 10 — - = =
3. 5 2%, A F930 .1
4. 25 250 FL M H4 4o 3
5. 125 22.9 | 1.4 2490 1.1
6. 0 224 | 1.9 3IS F.7 a4 P0
Mean <2u.= 1a %.% qi 33
SD o & L.o 5 12
n 4o 10 10 2 3
Page 3 of _3} Revised 12-5-01





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

Test No.999-2713  Client QC Test Investigator

DAILY RECORD SHEET - Survivors
Day0 (4 /2 /iD)&at

Conc, Survivors in Replicate: Total

{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 ! { ) 1 i ! l \ ] i {o
2. 10 ] | | | { i i i i 1 1
3. 5 [ | I ] 1 I ) { 1 I i
4, 25 i i { { | ! 1 } l | [{s)
5 125 i | i ] t ! { ] { { io
6. 0 i f ! | ! i i | ' ' ic

Day1 (4 / 2/io ) &ar

Conc. Survivors in Replicate: Total
(g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 o o © o o [2) o o < [5) Z (id®)
2. 10 | C o ! o 0 (e} B o [o) 2 (3
3. 5 I ! , ! } i | I o i 9 (i)
4, 25 { { / : { I ! { ! t ic
5. 125 ] l i | ! { ! ! { ! 10
6. 0 ) i { | | l [ { ] { 10

Day2 (4 /4 o ) £sh

Conc. Survivors in Replicate: Total
{g/L) 1 2 3 4 5 6 7 8 9 10
1. 20 © =) 0 o [ () o o G = &
2. 10 O %] i [s) 0 % o « o 7] o r21d
3. 5 o z , 1 & ! ( L] o f (o
4, 25 O ! t ] ) | | i E | F{ivp
5. 125 ! [ | f ! | { { ! { o
6. O i r { f [ ] [ ! ! f (o

Day3 (4 /5 /10 ) &5k

Conc. Survivors in Replicate: Total
(g/L) 1 2 3 4 5 6 7 8 9 10

1. 20 G o C s o o o o P a 2

2. 10 o Cl e} o & ) o < ) < o

3. 5 o | \ [ (&) i } | o i F

4. 25 Q [ I | { { i | i ! “1

5. 1.25 { O t i } [ l i ( 1 T {ib]

6 0 L1 | 1 [ [ [ ilie

Day 4 (f /6 /i0 ) 638

Conc. Survivors in Replicate: Total
{(g/L) 1 2 3 4 5 6 7 8 9 10

1. 20 [~ /& & < ) [°) (e} o o @ ¢t

2. 10 o C o & [@] o o C (o] % c

3. 5 o i { i o) i o o o ) 5 (Zp)

4. 25 =) ] ! f ! i { f { { Gi

5. 1.25 | (8] ¢ i | ! l i i | =

6. 0 { [ ] ! f { t i [ l {0

Page 4 of _ % Revised 12-5-01





Acute 96-hr Toxicity Test-96 Hr Survival

Start Date:  4/2/2010 10:30  TestID: 999-2713 Sample ID: REF-Ref Toxicant

End Dale: 4/6/2010 10:50 Lab ID: ORNAS-Northwestern Aquati Sample Type: KCL-Potassium chloride
Sample Date: Protocol: EPAF 91-EPA Freshwaler Tesl Species: CT-Chironomus dilutus
Comments:

Conc-gmiL 1
D-Control  1.0000

1.25 0.9000
2.5 0.9000
5 0.5000
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 Critlcal Resp Number
D-Conirol  1.0000 1.0000 0 10 10 1 0 10
1,25 09000 0.9000 1 9 10 1 0.5000 0.0500 1 10
25 09000 0.9000 1 9 10 1 0.5000 0.0500 1 10
*s 0.5000 0.5000 () 5 10 1 0.0163 0.0500 5 10
*10 0.0000 0.0000 10 0 10 1 0.0000 0.0500 10 10
*20 0.0000 0.0000 10 0 10 1 0.0000 0.0500 10 10
Hypothesls Test {1-tail, 0.05) NOEC LOEC ChV __ TU
Fisher's Exact Test 2.5 5 3.53553
Maximum Likelihood-Problt
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critlcal P-vaiue Mu Sigma Iter
Slope 3.75244 (.87939 2.02884 547604 0 447911 7.81472  0.21 0.62253 0.26649 5
Intercept 2.66398 0.60622 1.47579 3.85218
TSCR 1.0
Point Problts ngL 95% Fiduclal Limits 09:
ECO1 2.674 1.00595 0.27725 1.69074 -
ECO05 3.355 1.52823 0.58661 2.3065 0.8 4
EC10 3.718 1.90989 0.86778 2.74352 07}
EC15 3.964 221988 1.123%4 3.1014 g
EC20 4.158 2.50176 1.37389 3.43514 @ 061
EC25 4326 277195 1.6247 3.76722 8 0.5 -
EC40 4,747 3.58036 2.41054 4.88838 @ .
EC50 5.000_41930872.97554 5.87289 @ 047
EC60 5.253 4.89833 3.58704 7.22469 0.3 -
EC75 5674 6.,34278 467445 10.6736 02:
EC80 5.842 7.0278 5.13207 12.608 -
EC85 6.036 7.92019 568993 15.3967 0.9 1 *
EC90 6.282 9.20572 6.43781 19.924 (Y T —
EC95 6.645 11.5047 7.66307 29.4492 o] 1 10 100
EC99 7.326 17.4779 10.4635 62.2504
Dose gm/L
Page 1 ToxCalc v5.0.23 Reviewed by:
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Test: AT-Acute 96-hr Toxicity Test
Species: CT-Chironomus dilutus
Sample |D; REF-Ref Toxicant
Start Dale: 4/2/2010 10:30

Test ID: 999-2713
Protocol: EPAF 91-EPA Freshwater

Sample Type: KCL-Potassium chioride
End Date: 4/6/2010 10:50 Lab ID: ORNAS-Northwestemn Aquatic Sciences

Pos| ID | Rep Group Starl 24Hr | 48Hr | 72Hr | 96 Hr Notes
1 1 D-Control 10 10
2 1 1.250 10 9
3 1 2.500 10 9
4 1 5.000 10 5
5 1 10.000 10 0
6 1 20.000 10 0

Comments:da‘,&\ vemfied c»%a,m‘:i- labuwator \ewnctr Svuntl 4oq-© DU

Page 1
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Midge, Chironomus dilutus, larvae (3rd instar) acute reference toxicant

test
CV% =194
8
+2 SD
= 7 s
: AAA A -
= 6
E 0/’\* Mean
- VoV
- 18D
4
-2 8D
&)
FFFEFFFFSL LTSS E S
Q,\Q(-o Q‘b @\'\,ﬁ(b\ ,\\‘L Q%\Q)\Qq}'ﬁj\ rl}q’g t'b\,<\ QQ}"D N o \q‘}Q’\\@) \ng\Q o ,\\'\%\&\ \Qq> /\\ \'\n‘)\ \(b\ "b\\ G
Test Date
Dates Values Mean -1 8D -2 8D +1 SD +2 SD
07/06/05 5.8900 5.5840 4.5009 3.4178 6.6671 7.7502
08/16/05 6.0600 5.5840 4.5009 3.4178 6.6671 7.7502
1223105 5.8900 5.5840 4.5009 3.4178 6.6671 7.7502
01/20/06 3.9300 5.5840 4.5009 3.4178 6.6671 7.7502
02/10/06 6.7400 5.5840 4.5009 3.4178 6.6671 7.7502
02/28/06 5.5300 5.5840 4.5009 3.4178 6.6671 7.7502
02/02/07 6.8800 5.5840 4.5009 3.4178 6.6671 7.7502
08/17/07 5.8400 5,5840 4.5009 3.4178 6.6671 7.7502
Q8/31/07 6.6000 5.5840 4.5009 3.4178 6.6671 7.7502
11/30/07 47700 5.5840 45008 3.4178 6.6671 7.7502
12/07/07 6.6000 5.5840 4.5009 3.4178 6.6671 7.7502
02/12/08 6.6000 5.5840 4.5009 3.4178 6.6671 7.7502
05/09/08 4.5600 5.5840 4.50009 3.4178 6.6671 7.7502
Q7/18/08 6.6000 5.5840 4.5009 3.4178 6.6671 7.7502
08/14/08 4.1900 5.5840 4.5009 3.4178 6.6671 7.7502
09/02/08 4.0300 5.5840 4.5009 3.4178 6.6671 7.7502
10/17/08 4.8500 5.5840 4.5009 3.4178 6.6671 7.7502
10/13/09 5.3600 5.5840 4.5009 3.4178 6.6671 7.7502
10/30/09 3.7700 5.5840 45009 3.4178 6.6671 7.7502
03/16/10 6.9900 5.5840 4.5009 3.4178 6.6671 7.7502
y-+4°

ToxCalc v.5.0.23N

PAGE 9 oF §

4/7110





