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Identification of Causes of Toxicity to Green Algae (Selenastrum
capricornutum) in Agriculture-Dominated Discharge Samples from the East
San Joaquin Water Quality Coalition: January 2012 — December 2012

1.0 EXECUTIVE SUMMARY

A total of 87 samples of agriculturally-dominated discharge, collected from within the
boundaries of the East San Joaquin Water Quality Coalition during twelve test events from
January 2012 through December 2012, were screened for toxicity to green algae (Selenastrum
capricornutum), the invertebrate Ceriodaphnia dubia, and/or larval fathead minnows
(Pimephales promelas). Statistically significant toxicity was detected in 2 of 78 algae tests (3%),
while none of the 79 C. dubia tests or 74 fathead minnow tests detected significant toxicity.
Samples that produced = 50% effect on the test species were subjected to Phase | Toxicity
Identification Evaluations (TIES) to identify chemical class of the toxicant(s) responsible for the
toxicity. Phase I chronic TIEs were conducted on the two samples that caused algae chronic
toxicity. The Phase | TIE on the Lateral 3 along East Taylor Rd sample collected on 1/10/12 did
not identify the cause of the toxicity, however, the TIE results indicated that cationic metals and
non-polar organic chemicals were not the cause of the toxicity detected in this sample. The
Phase | TIE conducted on the Highline Canal @ Lombardy Rd sample collected on 9/11/12
could not be interpreted since there was no significant toxicity detected in the baseline toxicity
test, indicating that the sample lost all toxicity prior to the TIE.

2.0 INTRODUCTION

AQUA-Science (A-S) was retained by MLJ-LLC (Davis, CA) to conduct aquatic toxicity tests
and toxicity identification evaluations (TIEs) on samples collected from the East San Joaquin
Water Quality Coalition (ESJ) in response to monitoring requirements of the Conditional Waiver
of Waste Discharge for Irrigated Lands (Ag Waiver). A total of 87 samples collected during
twelve test events (January 2012 through December 2012) were tested using three-species
toxicity tests with the cladoceran (Ceriodaphnia dubia), green algae (Selenastrum
capricornutum), and larval fathead minnows (Pimephales promelas). A Phase | TIE was
conducted on the two samples that caused algae chronic toxicity. Results of these analyses are
reported herein.
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3.0 MATERIALS AND METHODS
3.1 Test Events
Samples were collected during January 2012 through December 2012, including Management

Plan Monitoring (MPM). The number of samples collected and tested for each species in each
event is shown in Table 1 below:

Table 1. ESJ Testing Events and Toxic Samples
Test Event Sample Date No. Samples/Species Toxic Samples/TIEs
(No. Samples)
ESJ 12-01 1/10/12 7 Ceriodaphnia Lateral 3 along East Taylor Rd (algae) —
(10 samples) 8 fathead minnow Phase | TIE conducted
9 algae
ESJ 12-02 2/7/12 8 Ceriodaphnia None
(13 samples) 7 fathead minnow
12 algae
ESJ 12-03 3/6/12 9 Ceriodaphnia None
(10 samples) 7 fathead minnow
7 algae
ESJ 12-04 4/12/12 6 Ceriodaphnia None
(6 samples) 6 fathead minnow
6 algae
ESJ 12-05 5/9/12 6 Ceriodaphnia None
(6 samples) 5 fathead minnow
5 algae
ESJ 12-06 6/12/12 7 Ceriodaphnia None
(7 samples) 7 fathead minnow
7 algae
ESJ 12-07 7/10/12 8 Ceriodaphnia None
(8 samples) 7 fathead minnow
7 algae
ESJ 12-08 8/14/12 6 Ceriodaphnia None
(6 samples) 6 fathead minnow
6 algae
ESJ 12-09 9/11/12 6 Ceriodaphnia Highline Canal @ Lombardy Rd (algae) —
(6 samples) 6 fathead minnow Phase | TIE conducted
6 algae
ESJ 12-10 10/9/12 5 Ceriodaphnia None
(5 samples) 5 fathead minnow
5 algae
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Table 1. ESJ Testing Events and Toxic Samples (continued)
Test Event Sample Date No. Samples/Species Toxic Samples/TIEs
(No. Samples)
ESJ 12-11 11/13/12 4 Ceriodaphnia None
(4 samples) 4 fathead minnow
4 algae
ESJ 12-12 12/3/12 6 Ceriodaphnia None
(6 samples) 6 fathead minnow
6 algae
Total 87 samples 79 Ceriodaphnia
74 fathead minnow
78 algae 2 Algae Phase | TIE

3.2  Test Samples

Test samples (4-5 gallons/site) were subsurface grabs obtained by MLJ-LLC sampling personnel
under the direction of Dr. Mike Johnson. Sample name and GPS coordinates of the sample sites
are shown in Table 2. Field measurements included temperature, dissolved oxygen (DO), pH,
conductivity, and flow. Samples were placed in ice chests with sufficient wet ice to maintain
sample temperature at <6 °C. Upon arrival at A-S, temperature, DO, conductivity, hardness,
alkalinity, and pH were measured. Samples were stored in the dark at 4 °C until tested, within

24 hours of collection.

Table 2. ESJ Sample Information

Site Name

Site ID

GPS Coordinates

Bear Creek @ Kibby Rd
Berenda Slough along Ave. 18,
Deadman Creek @ Hwy 59
Deadman Creek @ Gurr Rd

Dry Creek @ Rd 18

Dry Creek @ Wellsford Rd
Duck Slough @ Gurr Rd
Highline Canal @ Lombardy Rd
Highline Canal @ Hwy 99
Livingston Drain @ Robin Ave
Lateral 3 along East Taylor Rd
Levee Drain @ Carpenter Rd
McCoy Lateral @ Hwy 140

535XBCAKR
545XBSAAE
535DMCAHF
535XDCAGR
545XDCARE
535XDCAWR
535XDSAGR
535XHCALR
535XHCHNN
535XLDARA
535LTAETR
535XLDACR
535XMLAHO

37.31280, -120.41380
37.01820, -120.32650
37.19810, -120.48690
37.19514, -120.56126
36.98180, -120.21950
37.66020, -120.87430
37.21420, -120.55960
37.45560, -120.72070
37.41530, -120.75570
37.31690, -120.74230
37.53673, -120.98410
37.48062, -120.03106
37.30945, -120.78759
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3.3 Toxicity Test Protocols

The 96-hour acute C. dubia and 96-hour acute fathead minnow toxicity tests were conducted in
accordance with the U.S. Environmental Protection Agency (USEPA) 5" edition protocol
(USEPA 2002a). The 96-hour chronic algal toxicity tests were conducted in accordance with the
USEPA 4™ Edition protocol (USEPA 2002b). Control water for the toxicity tests and TIEs was
reverse osmosis and granular carbon-treated well water amended with dry salts to attain USEPA
moderately hard specifications (EPAMH).

3.4  Algae Toxicity Tests

Algal toxicity tests were conducted in 4 replicates of 125-mL flasks containing 50-mL of test
sample filtrate (0.45 um). A fifth replicate was used as a surrogate for daily water quality
measurements. The flasks, containing algal assay media without EDTA, were inoculated with 1
x 10* cells/mL of a 2-4 day-old culture of S. capricornutum (University of Texas Algae Type
Collection, Austin, TX) in log phase growth. A sixth replicate was tested without algae inoculate
to confirm the absence of indigenous algae. This replicate was also used as a sample blank and
for water quality measurements. Flasks were placed on a shaker table (100 rpm) in an
environmental chamber at 25 °C + 2 °C with continuous lighting (400 + 40 fc) and were
randomized twice daily. After the 96-hour test period, the absorbance was measured with a
spectrophotometer at 750 nm (Model DR2800, Hach Co., Loveland, CO). The absorbance units
were corrected to cell number using a calibration curve as follows:

cell number = (absorbance units @ 750 nm x 13.026) - 0.0328 (R? = 0.9995)

Using this conversion, the test was acceptable if the mean algal density in the control flasks was
greater than or equal to 2 x 10° cells/mL and the coefficient of variation in the control replicates

was <20%.
3.5  Ceriodaphnia dubia Toxicity Tests

C. dubia 96-hour acute toxicity tests were initiated with < 24 hour old neonates collected from
in-house cultures. Each sample was tested using four replicates of 5 neonates each in a 20-mL
glass scintillation vials containing 18-mL of test solutions. Test duration was 96 hours, and test
solutions were renewed daily. C. dubia were fed a mixture of green algae (S. capricornutum)
and YTC (a mixture of yeast, organic alfalfa and trout chow) 4 hours prior to 24-hour test
solution renewal. Tests were conducted at 25 + 2 °C with a 16 hour light:8 hour dark
photoperiod. Mortality was noted daily. The test was acceptable if control survival was >90%.
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3.6 Fathead Minnow Toxicity Tests

Fathead minnows were obtained from Aquatox, Inc. (Hot Springs, AK), and were maintained in
EPA moderately hard (EPAMH) water until tested at 6-10 days old. Each test sample was tested
using 4 replicates of 10 fish each in 400 mL glass beakers containing 250 mL of test solutions.
Test duration was 96 hours and test solutions were renewed daily. Fish were fed Artemia nauplii
4 hours prior to daily sample renewal. Tests were conducted at 25 + 2 °C with a 16 hour light:8
hour dark photoperiod. Mortality was noted daily. The test was acceptable if control survival
was >90%.

3.7 Statistical Analysis

Each test sample was subjected to statistical analysis using CETIS v. 1.8.4.13 (Tidepool
Scientific, McKinleyville, CA, USA) according to USEPA procedures (USEPA 2002a,b) to
determine if the observed effect was statistically different (p<0.05) from the control. In the TIEs,
mortality data from the dilution series tests were used to estimate ECsg values, e.g., the
calculated concentration of the test sample that results a 50% effect on the test endpoint,
respectively. Toxic units (TUs) were calculated from the ECs values (100/ECsp). Note that
throughout this document, the term “EC”” represents EC, IC or LC, as appropriate.

3.8  Chemical Analysis

Beginning in July 2011, Normal Monitoring for organochlorines, group A pesticides, glyphosate
and paraquat dichloride decreased to twice a year (August and a storm event) and arsenic,
cadmium, lead and molybdenum monitoring decreased to four times a year (July, August and
two storm events). Therefore, from January through March 2012 monthly Normal Monitoring
events, selected water samples were collected for chemical analysis of five major groups of
pesticides according to the decreased monitoring approval. One high TSS event was monitored
in April 2012 and water samples were collected for analysis of pesticides (organochlorines,
group A pesticides, organophosphates, triazines, and carbamates), glyphosate and paraquat
dichloride, as well as total metals (arsenic, boron, cadmium, copper, lead, molybdenum, nickel,
selenium and zinc) and dissolved metals (cadmium, copper, lead, nickel and zinc). Total and
dissolved metals were analyzed using inductively coupled argon plasma-mass spectrometry
analysis (EPA 200.8). On April 17, 2012 the Coalition was approved to temporarily suspend
monitoring at Core and Management Plan Monitoring sites (with the exception of Bear Creek @
Kibby Rd) as well as reduce monitoring at Assessment Monitoring sites for the remainder of
2012 for Group A, paraquat, glyphosate, total kjeldahl nitrogen, total phosphorus (as P), E. coli
and all metals except copper and zinc. The ESJWQC Quality Assurance Program Plan (QAPP)
includes a list of all pesticides and metals that were analyzed, associated analytical methods,
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reporting limits and hold times. All samples were collected as outlined in the ESJWQC QAPP
and met all quality assurance requirements.

Management Plan Monitoring was conducted at selected sites for toxicity as outlined in the
ESJWQC Management Plan (from January through March), then the Coalition was approved to
suspend Management Plan Monitoring from April through December 2012. Bear Creek @
Kibby Rd and Assessment Monitoring sites were monitored for management plan constituents
throughout the 2012 monitoring year. Depending on the Management Plan schedule, this may or
may not have corresponded with specific chemistry analysis.

3.9  Toxicity Identification Evaluation (TIE) Requirements

Figure 1 shows the TIE requirements for samples that show toxicity. Briefly, if the toxicity test
detected < 50% effect when compared to the control, no further action was required. If a >50%
effect was detected, a TIE is initiated on the toxic sample. If there was a 100% effect, the TIE
incorporated a dilution series toxicity test.

Figure 1. Toxicity Identification Evaluation (T1E) Requirements
100% DILUTION
EFFECT SERIES

A 4
IGNIFICANTL
Yes
TO%(égTY DIFFERENT THAN EIEZE(I)EO/COT TIE
CONTROL?
No
A 4
»  DONE

3.10 Toxicity Identification Evaluations (TIEs)

The purpose of the Phase | TIE is to identify the chemical class of the toxicant(s) in the test
sample (USEPA 1991). The purpose of the Phase Il TIE is to gain the identity of the material(s)
responsible for the sample toxicity (USEPA 1993a). The purpose of the Phase Ill TIE is to
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determine if there is a robust relationship between the concentrations of the suspected toxicant(s)
identified, and the amount of toxicity measured in the test sample (USEPA 1993b).

3.10.1 Algae Phase | TIEs

Algae Phase | TIEs included a baseline toxicity test, solid phase extraction (SPE) column
treatment to identify non-polar organic chemicals (NPOs), and ethylenediamine tetrachloroacetic
acid (EDTA) addition to identify cationic metal toxicity. The SPE column was eluted three
times with 1-mL of acetonitrile (ACN), which was reduced to dryness using a gentle stream of
nitrogen. The ACN was removed from the eluate because algae are affected by even low
concentrations of organic solvent (Miller et al, 2005). The eluate residue was reconstituted in
the SPE through-column sample and added back to the sample at 2X. The algae Phase | TIE
flow chart is shown in Figure 2 (Miller et al, 2005).

Figure 2. Phase | TIE Flowchart Modified for Algae

< Toxic Test Sample >

v

Filter (0.45 pm) to removed
indigenous algae

L, EDTA addition N Toxicity decreased
(cationic metals) i (analyze for cationic metals)
Toxicity decreased;
b (non- oISaPrEo?;\riT:: NPOs) » NPO toxicity suspected
P Y ' (analyze for herbicides)

Elute column with ACN

Use other Phase | TIE
treatments

No—»* Graduated pH
Aeration

Sodium thiosulfate

Suspect chemical(s)
account for the majority of toxicity
(Phase I11)

v

Remove ACN with N,, reconstitute in
SPE through-column sample

Conduct algae toxicity test on

Yes

SPE eluate
(2X add-back)

40 RESULTS AND DISCUSSION

Phase | and Phase 111 TIE results for algae are summarized below and in Table 3. Raw data for
these TIEs is located in Appendix | and Appendix I1.
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A Phase I chronic algae TIE was conducted with the Lateral 3 along East Taylor Rd sample
collected 1/10/12. The initial toxicity test reduced algae growth by 74%. The TIE baseline
toxicity test detected 1.6 TUc. However, TIE procedures for cationic metals (EDTA addition)
and non-polar organics (SPE column treatment) did not reduce the sample toxicity, indicating
that neither of these two classes of toxicants were the cause of the toxicity. No analytical
chemistry was available for this sample.

No significant toxicity was detected in the chronic algae Phase I TIE baseline toxicity test with
the Highline Canal @ Lombardy Rd sample collected 9/11/12, indicating that the sample lost all
detectable toxicity prior to the initiation of the TIE. The analytical results indicated that the
dissolved metal concentrations detected in the sample (0.46 ug/L Cu®" and 0.80 ug/L Zn**) were
below the toxic threshold for algae (USEPA Ecotox database; www.epa.gov/ecotox).

e
Approved by/Issue Date: WWU}, l ,7/‘{ )'IQJ

Jet Miller, Ph.D., DABT
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Table 3. Summary of Chronic Algae TIEs
Sample Date Test Sample Inhibition of Phase | TIE Toxicity Reduced or Eliminated Suspected  Phase I11 TIE App.
(TIE Date) (Sample ID) Algal Growth by Indicated Treatment Toxicants No.
SPE SPE Column EDTA
Column®  Add-Back” Addition®
1/10/12 Lateral 3 along East Slight No Effect No Effect Neither No analytical |
(1/18/12) Taylor Rd Increase cationic chemistry conducted
(535LTAETR) metals nor  on this sample.
non-polar
organics
were the
cause of
sample
toxicity
9/11/12 Highline Canal @ n/a n/a n/a n/a No toxicity =~ Ammonia, 0 mg/L 1
(9/19/12) Lombardy Rd detected in ~ Copper (D), 0.46 ug/L
(535XHCALR) baseline ~ Zinc (D), 0.80 ug/L
Copper (T), 0.77 ug/L
Zinc (T), 0 ug/L
a  Sample treated with C-8 solid-phase (SPE) extraction column
b SPE column eluted and the eluate added back to the SPE through-column sample
¢ Sample amended with ethylenediaminetetraacetic acid (EDTA)
d

Metals are analyzed as total (T) or dissolved (D)
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ALGAE PHASE | TIEs

ESJ 12-01 TIE
(1/10/12 Sample Date)

LATERAL 3 ALONG EAST TAYLOR RD
(535LTAETR)



Summary of Chronic Phase | Algae TIE
Lateral 3 along East Taylor Rd 1/10/12 Sample

(535LTAETR)
Treatment Conc. Absorbance Cells/mL Comments
(%) @750 nm  (x 10°%?
Baseline Toxicity Control 0.0147 0.1626 ECy5=61.9%
Test 25 0.0213 0.2733 TUc=1.6
50 0.0347 0.4188
100 0.0043* 0.0236
EDTA Tx Control 0.0227 0.2625 ECy =60.9%
25 0.0310 0.3710 TUc=1.6
50 0.0300 0.3580
100 0.0033* 0.0106
SPE Column Tx + Control 0.0230 0.2668 ECy =35.0%
Add-back 25 0.0323 0.3884 TUc=238
50 0.0133 0.1409
100 0.0037* 0.0150
MeOH 0.0245 0.2863

2X add-back 0.0120 0.1235

Sample Date: 1/10/12
TIE Test Date: 1/18/12
a  Cell number x 10° = 13.026 x absorbance @ 750 nm — 0.0328

Conclusion:

TIE procedures for cationic metals (EDTA addition) and non-polar organics (SPE column
treatment) did not reduce the sample toxicity, indicating that neither of these two classes of
toxicants were the cause of the sample toxicity.
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CETIS Summary Report Report Date: 09 Feb-12 17:00 (p 1 of 1)
Test Code: a1321201Ta | 16-7851-8067
Selenastrum Growth Test (w/o EDTA) Aqua-Science
Batch ID: 11-2883-5068 Test Type: Cell Growth (w/o EDTA) Analyst: K. Miller
Start Date: 18 Jan-12 14:26 Protocol: EPA/821/R-02-013 (2002) Diluent: Laboratory Water w/ EDTA
Ending Date: 22 Jan-12 16:25 Species:  Selenastrum capricornutum Brine: Not Applicable
Duration: 4d 2h Source: University of Texas-Botany Dept. Age:
Sample 1D: 19-1998-1085 Code: 7270961D Client: MLJ-LLC
Sample Date: 10 Jan-12 10:50 Material: Ambient Sample Project: Ag Waiver
Receive Date: 11 Jan-12 09:20 Source: Ag Waiver
Sample Age: 8d 4h (3.8 °C) Station: ESJ
Sample Note: LATERAL 3 ALONG EAST TAYLOR RD - 535LTAETR
Test Note: BASELINE TOXICITY TEST
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
05-6495-8024 Light Absorbance 50 100 70.71 30.3% 2 Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level % 95% LCL 95% UCL TU Method
12-0826-2376 Light Absorbance IC5 52.18 52.07 52.37 1.916 Linear interpolation (ICPIN)
IC10 54.46 54.23 54.85 1.836
IC15 56.83 56.47 57.45 1.76
1C20 59.31 58.81 60.17 1.686
IC25 61.89 61.24 63.01 1616
1C40 70.32 69.14 72.35 1.422
IC50 76.55 74.95 79.32 1.306
Light Absorbance Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effact
0 Negative Control 3 0.01467 0.01389 0.01544 0.013 0.017 0.001202 0.002082 14.19% 0.0%
25 3 0.02133 0.01992 0.02275 0.017 0.024 0.002186 0.003786 17.75% -45.45%
50 3 0.03433  0.0339 0.03476  0.033 0.035 0.0006667 0.001155 3.36% -134.1%
100 3 0.004333 0.004118 0.004549 0.004 0.005 0.0003333 0.0005774 13.32% 70.45%
Light Absorbance Detail
Conc-% Control Type Rep1 Rep 2 Rep 3
0 Negative Control 0.017 0.014 0.013
25 0.023 0.017 0.024
50 0.033 0.035 0.035
100 0.004 0.005 0.004

000-179-180-1

CETIS™ v1.8.0.13

Analyst:




CETIS Analytical Report

Report Date:
Test Code:

09 Feb-12 17:00 (p 1 of 1)
a1321201Ta | 16-7851-8067

Selenastrum Growth Test (w/o EDTA)

Aqua-Science

Analysis ID: 05-6495-8024 Endpoint: Light Absorbance CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-12 17:00 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  MC Trials NOEL LOEL TOEL TU PMSD
Untransformed 0 C>T Not Run 50 100 70.71 2 30.3%
Dunnett’'s Multiple Comparison Test
Control vs Conc-% Test Stat Critical DF MSD P-Value Decision(a:5%)
Negative Control 25 -3.621 2.417 4 0.004449 0.9998 Non-Significant Effect
50 -10.68 2.417 4 0.004449 1.0000 Non-Significant Effect
100" 5.613 2.417 4 0.004449 0.0007 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.001422 0.000474 3 93.25 <0.0001  Significant Effect
Error 4.066666E-05 5.083333E-06 8
Total 0.001462667 0.0004790833 11
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 5.273 11.34 0.1529 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9454 0.8025 0.56713 Normal Distribution
Light Absorbance Summary
Conc-% Control Type Count Mean 96% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Negative Cantrol 3 0.01467 0.01387 0.01546 0.013 0.017 0.001202 0.002082 14.19% 0.0%
25 3 0.02133 0.01989 0.02277 0.017 0.024 0.002186 0.003786 17.75% -45.45%
50 3 0.03433 0.03389 0.03477 0.033 0.035 0.0006667 0.001155 3.36% -134.1%
100 3 0.004333 0.004114 0.004553 0.004 0.005 0.0003333 0.0005774 13.32% 70.45%
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CETIS Ana|ytica| Report Report Date: 09 Feb-12 17:00 (p 1 of 1)

Test Code: a1321201Ta | 16-7851-8067
Selenastrum Growth Test (w/o EDTA) Aqua-Science
Analysis ID: 12-0826-2376 Endpoint: Light Absorbance CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-12 17:00 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Log(X+1) Linear 1.207E+09 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 52.18 52.07 52.37 1.916 1.909 1.92
IC10 54.46 54.23 54 85 1.836 1.823 1.844
IC15 56.83 56.47 57.45 1.76 1.741 1.771
IC20 59.31 58.81 60.17 1.686 1.662 1.7
IC25 61.89 61.24 63.01 1.816 1.587 1.633
1C40 70.32 69.14 72.35 1.422 1.382 1.446
iC50 76.55 74.95 79.32 1.306 1.261 1.334
Light Absorbance Summary Calculated Variate
Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0] Negative Control 3 0.01467 0.013 0.017 0.001202 0.002082 14.19% 0.0%
25 3 0.02133 0.017 0.024 0.002186 0.003786 17.75% -45.45%
50 3 0.03433 0.033 0.035 0.0006667 0.001155 3.36% -134.1%
100 3 0.004333 0.004 0.005 0.0003333 0.0005774 13.32% 70.45%

Light Absorbance Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3

0 Negative Control 0.017 0.014 0.013
25 0.023 0.017 0.024
50 0.033 0.035 0.035
100 0.004 0.005 0.004
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CETIS Summary Report Report Date: 09 Feb-12 17:04 (p 1 of 1)

Test Code: a1321201Tb | 00-9486-2113

Selenastrum Growth Test (w/o EDTA) Aqua-Science
Batch ID: 13-1126-8267 Test Type: Cell Growth (w/o EDTA) Analyst: K. Miller
Start Date: 18 Jan-12 14:26 Protocol: EPA/821/R-02-013 (2002) Diluent: Laboratory Water w/ EDTA
Ending Date: 22 Jan-12 16:35 Species:  Selenastrum capricornutum Brine: Not Applicable
Duration: 4d 2h Source: University of Texas-Botany Dept. Age:
Sample ID: 18-1998-1085 Code: 7270961D Client: MLJ-LLC
Sample Date: 10 Jan-12 10:50 Material: Ambient Sample Project: Ag Waiver
Receive Date: 11 Jan-12 09:20 Source: Ag Waiver
Sample Age: 8d 4h (3.8 °C) Station: ESJ
Sample Note: LATERAL 3 ALONG EAST TAYLOR RD - 535LTAETR
Test Note: EDTA TREATMENT
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
04-8314-2163 Light Absorbance 50 100 70.71 46.5% 2 Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis 1D Endpoint Level % 95% LCL 95% UCL TU Method
16-9814-9258 Light Absorbance IC5 52.02 16.58 52.54 1.922 Linear Interpolation (ICPIN)

IC10 54 11 43.88 55.21 1.848

IC15 56.29 47.56 58 1.776

1C20 58.56 49.97 60.93 1.708

1C25 60.91 52.49 64.27 1.642

IC40 68.55 60.8 75.59 1.459

1C50 74.16 66.71 83.73 1.348
Light Absorbance Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Y%Effect
0 Negative Control 3 0.02267 0.02098 0.02435 0.018 0.027 0.002603 0.004509 19.89% 0.0%
25 3 0.03133 0.02863 0.03403 0.023 0.036 0.004177 0.007234 23.09% -38.24%
50 3 0.03 0.02792 0.03208 0.024 0.035 0.003215 0.005568 18.56% -32.35%
100 3 0.003333 0.002133 0.004534 0.001 0.007 0.001856 0.003215 96.44% 85.29%
Light Absorbance Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3
Q Negative Control 0.027 0.018 0.023
25 0.035 0.036 0.023
50 0.035 0.024 0.031
100 0.007 0.001 0.002
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CETIS Analytical Report

09 Feb-12 17:04 (p 1 of 1)
a1321201Tb | 00-9486-2113

Report Date:
Test Code:

Selenastrum Growth Test (w/o EDTA)

Aqua-Science

Analysis ID: 04-8314-2163 Endpoint: Light Absorbance CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-12 17:03 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD
Untransformed 0 C>T Not Run 50 100 70.71 2 46.5%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical DF MSD P-Value Decision{a:5%)
Negative Control 25 -1.988 2.417 4 0.01053 0.9947 Non-Significant Effect
50 -1.682 2.417 4 0.01053 0.9900 Non-Significant Effect
100 4.435 2417 4 0.01053 0.0028 Significant Effect
ANQVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.001499667 0.0004998888 3 17.54 0.0007 Significant Effect
Error 0.000228 0.0000285 8
Total 0.001727667 0.0005283888 11
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 1.093 11.34 0.7788 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9086 0.8025 0.2046 Normal Distribution
Light Absorbance Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Negative Control 3 0.02267 0.02095 0.02438 0.018 0.027 0.002603 0.004509 19.89% 0.0%
25 3 0.03133 0.02858 0.03409 0.023 0.036 0.004177 0.007234 23.09% -38.24%
50 3 0.03 0.02788 0.03212 0.024 0.035 0.003215 0.005568 18.56% -32.35%
100 3 0.003333 0.002111 0.004556 0.001 0.007 0.001856 0.003215 96.44% 85.29%
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CETIS Analytical Report

Report Date:
Test Code:

09 Feb-12 17:04 (p 1 of 1)
21321201Tb | 00-9486-2113

Selenastrum Growth Test (w/o EDTA)

Aqua-Science

Analysis ID:  16-9814-9258 Endpoint: Light Absorbance CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-12 17:03 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Mathod
Log(X+1) Linear 1.081E+08 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 52.02 16.58 52.54 1.922 1.903 6.031
IC10 54.11 43.88 5§5.21 1.848 1.811 2279
IC15 56.29 47.56 58 1.776 1.724 2.103
IC20 58.56 49.97 60.93 1.708 1.641 2.001
IC25 60.91 52.49 64.27 1.642 1.556 1.905
1C40 68.55 60.8 75.59 1.459 1.323 1.645
IC50 74.16 66.71 83.73 1.348 1.194 1.499
Light Absorbance Summary Calculated Variate
Conc-% Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect
0 Negative Control 3 0.02267 0.018 0.027 0.002603 0.004509 19.89% 0.0%
25 3 0.03133 0.023 0.036 0.004177 0.007234 23.09% -38.24%
50 3 0.03 0.024 0.035 0.003215 0.005568 18.56% -32.35%
100 3 0.003333 0.001 0.007 0.001856 0.003215 96.44% 85.29%
Light Absorbance Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3
0 Negative Control 0.027 0.018 0.023
25 0.035 0.036 0.023
50 0.035 0.024 0.031
100 0.007 0.001 0.002
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CETIS Summary Report Report Date: 09 Feb-12 17:08 (p 1 of 1)
Test Code: a1321201Tc | 08-6032-3448
Selenastrum Growth Test (w/o EDTA) Aqua-Science
Batch ID: 13-5877-4488 Test Type: Cell Growth (w/o EDTA) Analyst: K. Miller
Start Date: 18 Jan-12 14:26 Protocol: EPA/821/R-02-013 (2002) Diluent: Laboratory Water w/ EDTA
Ending Date: 22 Jan-12 16:45 Species:  Selenastrum capricornutum Brine: Not Applicable
Duration: 4d 2h Source: University of Texas-Botany Dept. Age:
Sample ID: 19-1998-1085 Code: 7270961D Client: MLJ-LLC
Sample Date: 10 Jan-12 10:50 Material: Ambient Sample Project: Ag Waiver
Receive Date: 11 Jan-12 09:20 Source: Ag Waiver
Sample Age: 8d 4h (3.8 °C) Station: ESJ
Sample Note: LATERAL 3 ALONG EAST TAYLOR RD - 535LTAETR
Test Note: SPE COLUMN TREATMENT
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
01-2615-9007 Light Absorbance 25 50 35.36 22.3% 4 Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level Y% 95% LCL 95% UCL TU Method
12-9076-5157 Light Absorbance IC5 26.75 26.06 27.88 3.738 Linear Interpolation (ICPIN)
IC10 28.61 27.15 31.04 3.495
IC15 306 28.27 34.53 3.268
IC20 3272 29.43 38.37 3.056
IC25 34.99 30.62 426 2.858
IC40 42.74 344 57.99 2.34
IC50 48.82 37.08 68.35 2.049
Light Absorbance Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Y%Effect
0 Negative Control 3 0.023 0.02263 0.02337 0.022 0.024 0.0005774 0.001 4.35% 0.0%
25 3 0.03233 0.03139 0.03327 0.03 0.035 0.001453 0.002517 7.78% -40.58%
50 3 0.01333 0.01178 0.01489 0.01 0.018 0.002404 0.004163 31.22% 42.03%
100 3 0.003667 0.003096 0.004237 0.002 0.005 0.0008819 0.001528 41.66% 84.06%
Light Absorbance Detail
Conc-% Controi Type Rep 1 Rep 2 Rep 3
0 Negative Contro! 0.023 0.022 0.024
25 0.03 0.032 0.035
50 0.012 0.018 0.01
100 0.002 0.005 0.004
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CETIS Ana|ytica| Report Report Date: 09 Feb-12 17:08 (p 1 of 1)
Test Code: a1321201Tc | 08-6032-3448
Selenastrum Growth Test (w/o EDTA) Aqua-Science
Analysis ID:  01-2615-9007 Endpoint: Light Absorbance CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-12 17:08 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD
Untransformed 0 C>T Not Run 25 50 35.36 4 22.3%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical DF MSD P-Value Decision(a:6%)
Negative Control 25 4.4 2.417 4 0.005126 0.9999 Non-Significant Effect
50* 4.557 2.417 4 0.005126 0.0024 Significant Effect
100" 9.114 2.417 4 0.005126 <0.0001 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.001372917 0.0004576389 3 67.8 <0.0001 Significant Effect
Eror 0.000054 0.00000675 8
Total 0.001426917 0.0004643889 11
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 3.463 11.34 0.3256 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9734 0.8025 0.9428 Normal Distribution
Light Absorbance Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Negative Control 3 0.023 0.02262 0.02338 0.022 0.024 0.0005774 0.001 4.35% 0.0%
25 3 0.03233 0.03138 0.03329 0.03 0.035 0.001453 0.002517 7.78% -40.58%
50 3 0.01333 0.01175 0.01492  0.01 0.018 0.002404 0.004163 31.22% 42.03%
100 3 0.003667 0.003086 0.004248 0.002 0.005 0.0008819 0.001528 41.66% 84.06%
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CETIS Analytical Report Report Date: 09 Feb-12 17:08 (p 1 of 1)

Test Code: a1321201Tc | 08-6032-3448
Selenastrum Growth Test (w/o EDTA) Aqua-Science
Analysis ID:  12-9076-5157 Endpoint: Light Absorbance CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-12 17:08 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Log(X+1) Linear 446540403 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 286.75 26.06 27.88 3.739 3.587 3.838
1C10 28.61 27.15 31.04 3.495 3.221 3.683
IC15 30.6 28.27 34.53 3.268 2.896 3.537
1C20 32.72 29.43 38.37 3.056 2.606 3.398
IC25 34.99 30.62 42.6 2.858 2.347 3.266
IC40 42.74 34.4 57.99 2.34 1.725 2.907
1IC50 48.82 37.08 €68.35 2.049 1.463 2.697
Light Absorbance Summary Calculated Variate
Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Negative Control 3 0.023 0.022 0.024 0.0005774 0.001 4.35% 0.0%
25 3 0.03233 0.03 0.035 0.001453 0.002517 7.78% -40.58%
50 3 0.01333 0.01 0.018 0.002404 0.004163 31.22% 42.03%
100 3 0.003667 0.002 0.005 0.0008819 0.001528 41.66% 84.06%

Light Absorbance Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3

0 Negative Control 0.023 0.022 0.024
25 0.03 0.032 0.035
50 0.012 0.018 0.01
100 0.002 0.005 0.004
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AQUA-Science
Environmental Toxicology Specialists

ALGAL BIOASSAY - CELL DETERMINATION

Test Number: ESJ 12-01 TIE Study Director: J.L. Miller
Protocol No.: EPA 821/R-02/013 Technicians: Walker/Concepcion/Sanford/Berry/Renn
Test Material: ESJ Ag Waiver Sample Lateral 3 535LTAETR (011012) WITHOUT EDTA Baseline
Test Species: Selenastrum capricornutum Animal Lot No.:  UTEX: 082811
initiation Date: January 18, 2012 Termination Date: January 22, 2012
Absorbance @ 750 nm with Hach DR 2800 Spectrophotometer Test Terminated @ _({o L <
Conc. (%) | Replicate| 1 | 2 | 3 | Mean
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AQUA-Science

Environmental Toxicology Specialists
ALGAL BIOASSAY - CELL DETERMINATION

Test Number:;

ESJ 12-01 TIE Study Director: J.L.

Miller

Protocol No.: EPA 821/R-02/013 Technicians:

Walker/Concepcion/Sanford/Berry/Renn

Test Material: ESJ Ag Waiver Sample Lateral 3 535LTAETR (011012) WITHOUT EDTA

+1 mg/L EDTA

Test Species: Selenastrum capricornutum Animal Lot No.: UTEX: 082811

Initiation Date: January 18, 2012 Termination Date:

January 22, 2012

Absorbance @ 750 nm with Hach DR 2800 Spectrophotometer

Test Terminated @ [ 75
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A O, e O, 0LE ¢.c1r3 O‘D‘L’x}
EDTA Control B e .otg O.0\38 O. 9 A, K
c ©a% o2 O . oL 0.0 7
D
A ©.0c3y &, 035 O3y . JIN
25 B ®.clS e .07Y A, 237 O, 0T
C c.ot (9.0 T O ISENCL D I
D
A 0,034 @035 .037 @) 073
50 B J.o1v 0,024 O, oy
C o .0 0. 031 0.7 | ©. 93|
D
A o ce IR & 0} Q. 08P
100 B Q. .cc O 00\ ¢ o) o .vo |
c O, o 0 .oc] @ . o, O, 0
D
A
B
C
D
A
B
C
D
wi/o algae
EDTA Control A & oo VTSRS O .00 0.00
25% A S, 08 Q. oo\ 0 Cor ¢.0a\
50% A g .0cH . oY ® .oy .00+
100% A O O O 0% 0 00% 2.0o%
Patun)
&
Technician: W/\/-\ Date: /7/7’/(7/




AQUA-Science

Environmental Toxicology Specialists
ALGAL BIOASSAY - CELL DETERMINATION

Test Number:
Protocol No.:

Test Material:
Test Species:
Initiation Date:

ESJ 12-01 TIE Study Director: J.L. Miller
EPA 821/R-02/013 Technicians: Walker/Concepcion/Sanford/Berry/Renn
ESJ Ag Waiver Sample Lateral 3 535LTAETR (011012) WITHOUT EDTA C-8 SPE + Add-back
Selenastrum capricornutum Animal Lot No.: UTEX: 082811
January 18, 2012 Termination Date: January 22, 2012

Absorbance @ 750 nm with Hach DR 2800 Spectrophotometer Test Terminated @ _ [(» “{S
Conc. (%) l Replicate 1 2 | 3 Mean
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Page 1 of 3
AQUA-Science

Environmental Toxicology Specialists
ALGAL BIOASSAY DATA SHEETS

1.0 TEST AND CLIENT INFORMATION

Test Number: ESJ 12-01 TIE Study Director: J.L. Miller

Protocol No.: EPA 821/R-02/013 Technician(s): Walker/Concepcion/Sanford/Berry/Renn
Test Material: ESJ Ag Waiver Sample Lateral 3 535LTAETR (011012) WITHOUT EDTA

Initiation Date: January 18, 2012 Termination Date: January 22, 2012

2.0 TEST CONDITIONS & TEST SPECIES INFORMATION

Species: Selenastrum capricornutum Temperature: 25.0°C £ 1.0°C
Source: University of Texas (UTEX) Agitation: 100 RPM continuous
Media: EPA Algal Assay Media (AAM) Lighting: 400 ft candles
Inoculation: 10,000 cells/mL

3.0 DILUTION WATER INFORMATION

D.O. pH EC.
Dilution Water Source (mg/L) | (units) [(umhos)|Comments
RO EPAMH (. | .\ | =331 [0.22 um Metrigard vacuum filtered
|_ateral 3 - 535LTAETR 1| .81 | Al [0.22 ym Metrigard vacuum fitered
4.0 PREPARATION OF EXPOSURE SOLUTIONS
Test Solution Conc. Ctrl. 25 50 100 Comments
Ambient (mL) 0 55 110 220 Time: /2 JO
Control Water (mL) - 220 QS to 220/ QS to 220 0 Tech: BS)
TOTAL /220mL | 220 mL [ 220 mL [ 220 mL

/ /_"
Technician: “ _@Lﬂ 1*\ Date: of /l ‘?/I’L
\




5.0 TEST INITIATION

AQUA-Science

Environmental Toxicology Specialists
ALGAL BIOASSAY DATA SHEETS

Page 2 of 3

Algae Stock Concentration:

Target: 10,000 cells/mL test solution

LIS x 16O

Without EDTA Sample Background Counts
Isoton [o /o (1
R/O EPAMH L (3 39
Lateral 3 along East Taylor Rd “°3 AT 51
6.0 ALGAE COUNT
Dilution Factor Cell Counts
Replicate Dil 1 Dil 2 Count | Factor 1 2 3 Mean
1 ©.15n.( SAmAE| Qg To20w OcSay | /(0 | 8L [Fe633 | Fe36Y
Calculations: Time of inoculation; j« 2 C

(L. 221 x/06

Inoculation:

10,000 cells/mL solution  x

Average Cell Count x Dilution Factor =

100 w-\

cells/mL aigal stock

L3 0wt .
256-mL test solution/concentration

.21y X/0G

cells/mL algal stock

oz (O OFLT: - Tl
(5oF o 11 LFH ml stock/conc. = 530 ul algal stock/conc.
Final Algal Density Check 1D Rep Count1 Count2 Count3 Dilution Adj. Avg.
Time: _[450© Flask #1|Control #1 3 SaEy Ty [ T2l ot Uy
Flask #2|Lateral 3 B Jrc | T3 | 3+ [ HO) |lioqo
Flask #3
Flask #4
Flask #5
Flask#OT\
Technician: < - Date: i /; a’//L




Page 3 of 3
AQUA-Science
Environmental Toxicology Specialists
ALGAL BIOASSAY DATA SHEETS
7.0 LAB NOTES

1/18/12
ESJ 12-01 TIE
96 Hr. Static Growth
Selenastrum capricornutum

1.0 Stock Preparation
0.8 liters of Ambient samples (1/10/2012)  vacuum filtered through 0.22 um Metrigard filter
1.2 liters of R/O EPAMH vacuum filtered through 0.22 um Metrigard filter

2.0 Water Quality Measurement

Water quality of dilution and effluent measured after addition of EPA Algal Assay Media (AAM).
Section 3.0, page 1

3.0 Algal Assay Media Addition

Algal Assay Media prepared as per EPA 821/R-02/013; Section 14 - Tables 1 and 2 (without EDTA)
Added 0.39 mL each of #1-5 EPA AAM to 0.39 L: Lateral 3 along East Taylor Rd

Added 0.39 mL each of #1-5 EPA AAM to 0.39 liters R/O EPAMH: Control Water

Added 0.39 mL each of #1-5 EPA AAM to 0.39 L Ctrl. Water +1 mg/L EDTA Control
Added 0.39 mL each of #1-5 EPA AAM to 0.39 L Ambient +1 mg/L EDTA Control
Added 0.39 mL each of #1-5 EPA AAM to 0.39 L of C-8 Column Blank

Added 0.39 mL each of #1-5 EPA AAM to 0.39 L of C-8 SPETC

Added 0.1 mL each of #1-5 EPA AAM to 0.1 L: Tx Control

Added 0.1 mL each of #1-5 EPA AAM to 0.1 L: 2X Add-back

Stirred samples on magnetic stir plates for approximately 10 minutes.

4.0 Background Counts

Particle background counts measured with electronic particle counter - Coulter Counter, model ZBI.
Counts recorded on section 5.0, page 2.

5.0 Exposure Series Preparation and Algal Inoculation

All concentraticns prepared as described in section 4.0, page 1, and held in 250 mL solution beakers.

All solutions were inoculated with pure culture algal stock in log phase growth to achieve a

concentration of 10,000 cells/mL, calculations in section 6.0, page 2. All solutions stirred thoroughly.

Divided the 150 mL in solution beaker into 3-50mL aliquots and distributed into flasks A, B and C (water quality
rep). Placed flasks randomly on a shaker table with 100 rpm continuous rotation in environmental chamber.
Continuous light at 25°C + 1°C.

All flasks randomly rotated twice daily.

4 .
Technician: \@/\' Date: X //a’// 2




AQUA-Science

Environmental Toxicology Consuliants

Date: Q\\\\\o\‘\'}

Selenasirum capricornuium
Init: D\ from kD PC |
Init. R\ from OB\ UTEX Slant ’J
Day 0 Date: QOW\\Yvy _ Initals: W\, |
Background: g, "5, ) mean dilution cells/ml J
X NEAA, e O e 1601\ pRZBMNY |
2 MAQ, %64, \9%3 20D \Y 1801 2202V ¥IQv |
L@x:_aoma SR, 3NN /) 180T 4T HASRY Jl
Day 1 Date: /17l Initials: _Ge( ;
Background: \, 4 , /s mean  dilution cells/mL % improvement J
1Xi220960, 225540 , w2562 22530 160:1 JLOIE xOv U4 7
ZX36M2S L 36110 . TebIz LIS 160:1 5811 Y OV g%
IXSYRAT, YT, Su0FS ST _ 1601 J b1y I¥ ¥3%

Day 2 Date: 2718117 Iniials, R

Background: o, /0, 73 . Mean dilution cells/mL % improvememj
1X Jbbl2 , 35824, 70632 ILIET 160:1 (2.2 1, x2% 2R9%
ZR.AUAT , Fa4EN, F505F THGLe | 1601 i, 78xnl (18«
3Xafaco , e, 9are|  aasa 1601 Cnzgs— R
. j IS.94ros T
|

Used «x P.C.iostart £C [2-00 T

algae iests.

ey~ EReoi A /3l

|5y Qg

Technician:

— -



AQUA-Science

Environmental Toxicology Specialists

TIE ADD-BACK CALCULATION DATA SHEET

Client: MLy =~ LL Test Species:  ALMmAEC
TIE No.: CQ -0l TIE Type:  PHASE \
Sample Date: o\ loiw

1.0 Through-column volume: SO mL

2.0 Eluate concentration factor:

Through-column volume _ N9 © mL/eluate volume _ X mL=_"23 o X/mL

3.0 Total volume of add-back needed:

2 repsX_ S o mlirep=_ /O mL

Calculations

Add-Back Level 1: K

/&0 mL total volume needed X édd—back level _L. /eluate conceniration factor

=_0.¥ mL({_%eD pl)ofeluate

|Add-Back Leve 2: M o

mL total velume needed X add-back Jevel [ eluate concentration factor

= mLb ( ML) of eluate

3O Xml

X/mL

Processed by/Date:

or
A:'LAL




AQUA-Science
Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number:
Protocol No.:
Test Material:
Test Species:
Initiation Date:

ESJ 12-01 TIE Study Director: J.L. Miller
EPA 821/R-02/013 Technicians: Walker/Concepcion/Sanford/Berry/Renn
ESJ Ag Waiver Sample Lateral 3 535LTAETR (011012) WITHOUT EDTA
Selenastrum capricomutum Animal Lot No.: UTEX: 082811
January 18, 2012 Termination Date: January 22, 2012

OBSERVATIONS: Day: 0 1/18/2012 96 Hour Observations
Ambient Temperature | Dissolved Alkalinity **/ | Conductivity
Concetration (%) (°C) Oxygen™ pH”? Hardness~ A “2mp | DO 1 oHM | Cond. ~
J |
Baseline Control LY (0.2 § U P m0fioe | 70 || ) AR [0 A4
25 LY L. 2,99 (@ 2efi30 | S0 728 Rl |23 5
50 2y LE | 3aY (O /we] (34 |24 [AF |23 bSZ
100 LY . | 288 Pazofwo | ®ig, 2SS | AF B Hd (0D
\ I |
EDTA Control 1y @1 | 80T P ze/q0| 3N |l2v (A 2y] dic |
25 Ay | 63 [ 948 P oppefise| Sox || 2S [AH T Sl
50 TN vt | 297 Prw/ise| IF || 28 [ F U2 LYT
100 NN ESTEE 180/31% A || 24 TR B (AT
: I I | !
Column Blank S | 08 | Fe P woldo | 38y || 2N [AX 222 42
25 25 | w8 | 8§03 Piwlise | sro 724 | 2| Sz
50 Ry (.7 Ko Q>’1,::0 ’ 2o | (oIl 24 [ BSE ST
100 LS 0.9 | 390 P asefzee] GOz |24 [ATF[2HE TR0
Tech InivDate|| SE. o2z [T

UNIT INSTRUMENTATION LEGEND
**Alkalinity (mg/L CaCO3); HACH Test Kit
~=Water Hardness (mg/L CaCO3); HACH Test Kit

*=Dissolved oxygen (mg/L): Meter ID (&4 S
A= pH: Meter 1ID_ O L
~=Conductivity/Salinity (umohs): Meter ID_C>3

ADDITIONAL COMMENTS:® MRS EWEV TAREL [V 19m - SABE T VO B0 731q

Lab Control = 2x carbon filtered rever%? osmosis water at EPA moderately hard level using EPA salts.
Control water ID = R/© ERRIA oony FoL o\ Bk

Ric cPAmb # 00S FOR BASCLIRE AN BASE £ EOTA
All surface waters filtered through a 60 um screen daily

Technician: w/&/) Date: el A 8/( y)




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number:
Protocol No.:

Test Material:
Test Species:
Initiation Date:

ESJ 12-01 TIE

EPA 821/

R-02/013

Study Director:

J.L. Miller

Technicians:

Walker/Concepcion/Sanford/Berry/Renn

ESJ Ag Waiver Sample Lateral 3 535LTAETR (011012) WITHOUT EDTA

Selenastrum capricornutum

January 18, 2012

Animai Lot No.: UTEX: 082811

Termination Date:

January 22, 2012

AM=pH: Meter ID _ O

*=Conductivity/Salinity (umohs): Meter ID _C 7}

Day 1 Day 2 Day 3
Ambient
Concetration (%) Temp.| D.O.* | pH* [Cond.A| Temp | D.O.* | pH* |Cond.*] Temp.| D.O.* | pH* |Cond."
proclnve ) : . :
Baseline Control || 25 |2 [Qa2 Y | 1S |A\0 [2.\& | 4SS 25| |2 O
25 < Ry 5o | S (Al [0 (SN | S |- O[T S le
50 2< | o [Bdb [ | 28 [A.0 |23 ] (S| S| o |24 |CSE
100 2S |25 | 808 | 3N ZS [FF 2B |FApo| 25 | A =2 5e oY
] _ _ ]
EDTA Control A< [y B3t [ 363 2S [AL |BoA| 22N | 28 [ TB.e B LT Z{OO‘
25 1o | 2y [§a8 ST [2s [ 2k |SW ] 28 |73 0 2
50 -5 | 2b [F37 i | 28 [ AL (230 pNe | 25 | 3.0 |3 Ble| (e
1 ny | F.914s7 Iray | 2< 1w @2\ [FAe| <[22 339 T
Secvl i i e } |
Column Blank 25 | 75 [8us [3as |25 Al gas|dee | 25| @A 2y | 41T
25 25 |27 834 Sl | 28 A0 B20 |5\ | 2S [T @3B | S23
50 -5 | %5 839 L35 | 25 | AL [BZH|CS]| 20 | 0 83.S\ [ 65T
100 ~< | =5 |dsv 316 | 25 . g5 |20 | k| 9|28 Tt
Tech InivDate|| BeT  ©' [ia 12 3¢ o \zo |\ NN EATATS
UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L}: Meter ID _OS”

Water Quality taken in "C" replicate
EPA Algal Assay Media (AAM) Without EDTA

ADDITIONAL COMMENTS: @ ERT®y CHIOWL ¥ a4




AQUA-Science

Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

Meters calibrated on 01/18/12

Sample field date: 01/10/12
Test initiation date: 01/18/1
Technician's initials: BL@ &0

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- &7 DO (mg/L) Meter - O pH Meter- 03
Calibration specifics NAP | internal’ 14y uS/cm| G453 uSiem | internal® water 4 buffer | 10 buffer 7 buffer
Calibration readings | NAP | O 4bA | 44% 4.4 /i//A— EX” Ly, 00 /0.0Y ? 07
1. Internal cell constant for the below listed sites ¢.\{< '

2. Internal cell constant for the below listed sites
100% saturation ( _ & mg/l)

V' /A Iwater calibratedat _ 30 °C and

Sample ID: Species
ESJ 12-01 TIE : Initial Water Quality - Day 0 Cerio | FHM Algae
Lateral 3 along East Taylor Rd - B35LTAETR 'g._, \
Calibration Verification
Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics | NAP | internal’ | 498 usiem | 99,3 pSicm | internal® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings | NaP | NaP | G932 | | 949.9 EEEE R .93

1. Internal cell constant ) |A
2.

Internal cell constant _nl /A /water calibrated at _ 24 °C and 100% saturation ( _ 3,3 mg/L)

Page




AQUA-Science

Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

Meters calibrated on  01/19/12
Sample field date: 01/10/12
Test initiation date: 01/18/12
Technician's initials: 8

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- [EX DO (mg/L) Meter - U pH Meter- GL_
Calibration specifics | NAP | internal' | /48 ps/em| 9.2 usiem | internal® water 4 buffer | 10 buffer 7 buffer
Calibration readings [ NAP | O.HGA | 44§ aa.%¥ /U/’\‘ 29 Ho00 | 0.0y | 200

1.

Internal cell constant for the below listed sites ¢2-49

2. Internal cell constant for the below listed sites __A//a /water calibrated at 4 °C and

100% saturation (_ 3.3 mg/l)

Sample ID: Species
ESJ 12-01 TIE : 24-hr Water Quality - Day 0 Cerio | FHM Algae
Lateral 3 along East Taylor Rd _ 535LTAETR R
Calibration Verification
Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics | NAP | intemal’ | G43 pSiem | 99.% uSfem | internat® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings NAP NAP aa9 I 9979 NAP ? S 399 9.97 oy

1. Internal cell constant
2.

Internal cell constant/\/z‘Q /water calibrated at %1 °C and 100% saturation ( _ ©¥5_ mg/L)

Page




AQUA-Science

Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

Meters calibrated on 01/20/12
Sample field date: 01/10/12
Test initiation date: 01/18/12

2o

Technician's initials:

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- 0% DO (mg/L) Meter -0S] pH Meter- o2~
Calibration specifics | NAP | intemal' | 49% usiem| Q4<% usicm | intemal® water 4 buffer | 10 buffer 7 buffer
Calibration readings | NAP | 0469 | 498 44,4 Q| e 490 | 1003 | Fo0
1. Internal cell constant for the below listed sites 04t4
2. Internal cell constant for the below listed sites 4 /A /water calibratedat  72¢ °C and
100% saturation ( __+.%  mg/L)

Sample ID: Species
ESJ 12-01 TIE : 24-hr Water Quality - Day 1 Cerin | FHM | Algae

Lateral 3 along East Taylor Rd - 535LTAETR SE
Calibration Verification

Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics | NAP | intenal' 995 usicm _949.¥ uSicm | internal® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings | NaP | Nap | G5@ | | 99.9 NAP | 3@ |#.o% | 4497 | 2@l
1. Internal cell constant _,f /4
2. Internal cell constant _a\ /4 /water calibrated at _ 2% °C and 100% saturation (__*® mg/L)

Page




AQUA-Science

Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

Meters calibrated on  01/21/12
Sample field date: 01/10/12
Test initiation date: 01/18/12
Technician's initials: % I R

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- 0% DO (mg/L) Meter - &5 | pH Meter- oz
Calibration specifics | NAP | internal' | 9298 us/em| 443 usicm | intemal® water 4 buffer | 10 buffer 7 buffer
Calibration readings | NAP | o464 | 448 (o0, al /A 3.3 4,090 |[(o.oZ . !
1. Internal cell constant for the below listed sites & .44
2. Internal cell constant for the below listed sites _ ai /water calibrated at _ 24 °C and
100% saturation ( _ 33 mg/L)

Sample ID: Species
ESJ 12-01 TIE : 24-hr Water Quality - Day 2 Cerin | FHM | Algae

Lateral 3 along East Taylor Rd - 535LTAETR S\Q
Calibration Verification

Temp EC (pS/cm) DO (mg/L) pH
Calibration specifics | NAP | internal' %@ uSlcm K uS/cm | internal® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings | NAP NAP /200 | Yy NAP 2.7 2.7 qag b77

1. Internal cell constant & |A

2. lInternal cell constant NM /water calibrated at _ 2% °C and 100% saturation ( _:}i mg/L)

Page _




AQUA-Science
Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

Meters calibrated on 01/22/12
Sample field date: 01/10/12
Test initiation date: 01/18/12

Technician's initials:

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- ¢ S DO (mg/L) Meter -0 pH Meter-@ 2
Calibration specifics NAP | internal’ ‘7‘)? uS/cm % 2 uS/cm internal® water 4 puffer | 10 buffer 7 buffer
Calibration readings | NAP |OULa | 99 /00, | yZ3 Rl Yoo |/po] ] /OO

1. Internal cell constant for the below listed sites ©.465
2. Internal cell constant for the below listed sites _A“/8. /water calibrated at JO  °C and

7

100% saturation (_ 2.l mg/L)
Sample ID: Species

ESJ 12-01 TIE : 24-hr Water Quality - Day 3 Cerin | FHM | Aigae |
Lateral 3 along East Taylor Rd - 535LTAETR \SE
Calibration Verification

Temp EC (uS/cm) DO (mg/L) pH

Calibration specifics | NAP | intemal’ |9a& us/em | 97 F~wsSicm | internal® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings | NaP | Nap | /200 | | s02.5 | nvap | & 1 29919931 304

1. Internal cell constant
2. Internal cell constant

ﬁZA Jwater calibrated at  2%) °C and 100% saturation (___#0__mg/L)

Page




AQUA-Science

Environmental Toxicology Specialists
Alkalinity and Hardness Calibration Log for Ag Waiver
Date: 01/18/12

Sample field date: 01/10/12
Test initiation date: 01/18/12

Technician initials: §$

Initial Calibration

Alkalinity Hardness
Calculated Value (=9 (20
Actual Value; (93 12|
Sample ID:
ESJ 12-01 TIE : Initial Water Quality - Day 0 Alkalinity Hardness
Lateral 3 along East Taylor Rd - 535LTAETR 27 54
Calibration Verification
Alkalinity Hardness
Calculated Value (CO&o (0O
Actual Value: { o4 99




APPENDIX 11

ALGAE PHASE I TIEs

ESJ 12-09 TIE
(9/11/12 Sample Date)

HIGHLINE CANAL @ LOMBARDY RD
(535XHCALR)



Summary of Chronic Phase | Algae TIE
Highline Canal @ Lombardy Rd 9/11/12 Sample

(535XHCALR)
Treatment Conc. Absorbance Cells/mL Comments

(%) @750 nm  (x 10°%?

Baseline Lab Control 0.0425 0.5208  No toxicity detected in
25 0.0650 0.8139  baseline
50 0.0615 0.7683
100 0.0995 1.2633

C-8 SPE Column  Column Blank 0.0290 0.3450

Treatment 25 0.0290 0.3450
50 0.0435 0.5338
100 0.1085 1.3805

EDTA Treatment EDTA Control 0.0685 0.8595
25 0.0600 0.7488
50 0.0800 1.0093
100 0.1250 1.5955

Sample Date: 9/11/12
Test Date: 9/19/12
a  Cell number x 10° = 13.026 x absorbance @ 750 nm — 0.0328

Conclusion:

The initial toxicity test reduced algae growth (cells/mL) by 51%. However, the TIE baseline
toxicity test did not detect toxicity, indicating the sample lost all detectable toxicity prior to
initiation of the TIE.
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AQUA-Science

Environmental Toxicology Specialists
ALGAL BIOASSAY - CELL DETERMINATION

Test Number: ESJ 12-09 TIE Study Director: J.L. Miller
Protocol No.: EPA 821/R-02/013 Technicians: Walker/Sanford/Renn/Mcintyre/Kin
Test Material: ESJ Ag Waiver Sample Highline @ Lombardy - 535XHCALR (091112) WITHOUT EDTA Baseline
Test Species: Selenastrum capricornutum Animal Lot No.:  UTEX: 041212
Initiation Date: September 19, 2012 Termination Date: September 23, 2012
Absorbance @ 750 nm with Hach DR 2800 Spectrophotometer Test Terminated @ __ /5 ©° 1
Conc. (%) | Replicate| 1 r 2 | 3 | Mean
A ©.oUT O.olG 0.0« AR
Baseline Control B 0. oHo 0, =M1 9.0tlo @. oG
A 0,00k 9. 0bb Ol Q.otb
o5 B .06\ 0. LY Qo6 0,064
A @.J{q’ .55 0.05% 0.035Y
50 B © .0 \e( O, No 0 OoLY 7. 0L
A 0,083 V%K O .092 ©.0973
100 B . (00, o [0~ Q./0v A"
w/o algae
Baseline Control A 0. OQL\ o, OOL'[ (9, QoM O. O
25% A O .01 . O\ 0.0\~ 0.0 2.
50% A VESEEN 0.01% 0.0\< O.01y
100% A J.0U 0,00 000k R o

Technician:

@oukey €00 @g\c'ﬁ?/m

\@JQ/L Date: O'(I’Z,.']{l"‘




AQUA-Science

Environmental Toxicology Specialists
ALGAL BIOASSAY - CELL DETERMINATION

Test Number: ESJ 12-09 TIE Study Director: J.L. Miller

Protocol No.: EPA 821/R-02/013 Technicians: Walker/Sanford/Renn/Mcintyre/King

Test Material:
Test Species:
Initiation Date:

ESJ Ag Waiver Sample Highline @ Lombardy - 535XHCALR (091112) WITHOUT EDTA

+1 mg/L EDTA

Selenastrum capricornutum

September 19, 2012

Animal Lot No.:

UTEX: 041212

Termination Date:

September 23, 2012

Absorbance @ 750 nm with Hach DR 2800 Spectrophotometer Test Terminated @ __/ S/
Conc. (%) J Replicate| 1 2 | 3 —| Mean
A O.CH OO 0.0+ 0.0 7|
EDTA Control 2 O db 3 0.0Lb 0, 0Ll (9. bk
D
A O O3§ 0 .0o5Y ®,05Y . O Y
25 B O .oLb OO F O O O.©GL
C
D
A 0,080 0 DB0 0 OTO D, 08
50 B 0. 020 0,070 O 25\ 0. Ogd
Cc
D
A otd QLS O O 2
100 B SRR 0. M YNERS 0.5
C
D
A
B
C
D
A
B
C
D
w/o algae
EDTA Control A o x(_')(?"? ©.009 0. .00% @ 0K
25% A @ . 04| .01 .01 o) Ol
50% A O O\ 0,01 0.0 0. ol
100% A ©.0c9 9 .00 0.4 0.009
.
-/
Technician: M Date: 67/7/341\




AQUA-Science

Environmental Toxicology Specialists
ALGAL BIOASSAY - CELL DETERMINATION

Test Number: ESJ 12-09 TIE Study Director: J.L. Miller

Protocol No.: EPA 821/R-02/013 Technicians: Walker/Sanford/Renn/Mclntyre/King

Test Material: ESJ Ag Waiver Sample Highline @ Lombardy - 535XHCALR (091112) WITHOUT EDTA C-8 SPE

Test Species: Selenastrum capricornutum Animal Lot No.: UTEX: 041212

Initiation Date: September 19, 2012 Termination Date: September 23, 2012

Absorbance @ 750 nm with Hach DR 2800 Spectrophotometer Test Terminated @ 1528
Conc. (%) | Replicate| 1 | 2 | 3 Mean
A 0.03] 0.032 O, 0372 o .07
Column Blank B 9.0 L .02 I, 0L @ b
A (VYRS ©.07 | Q.30 I.O07F |
25 B OO ©.Jr), © 029 o T
C-8TC
A 0. o0% @ O o, oM @ o
50 B O, o3 Q. M3 A O] 0.04 3
C-8TC
A 005 Q.00 O lo 2 D104
100 B kY o (1] O, o .13
C-8TC
wlo algae
Column Blank A 0. O\ .91 L ©.0t |
25% TC A 0. oov 0.0 0.0 o 00%
50% TC A ©.a\3 0.0 3 O, VI o 0l
100% TC A 9.0 0.0\ 0.0y @, ol
Technician: )69/_)\ Date: 09/7/3//7
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AQUA-Science
Environmental Toxicology Specialists

ALGAL BIOASSAY DATA SHEETS

1.0 TEST AND CLIENT INFORMATION

Test Number: ESJ 12-09 TIE Study Director: J.L. Miller

Protccol No.: EPA 821/R-02/013 Technician(s): Walker/Sanford/Renn/Mcintyre/King
Test Material: ESJ Ag Waiver Sample Highiine @ Lombardy - 5356XHCALR (091112) WITHOUT EDTA
Initiation Date: _September 19, 2012 Termination Date: September 23, 2012

2.0 TEST CONDITIONS & TEST SPECIES INFORMATION

Species: Selenastrum capricornutum Temperature: 25.0°C £ 1.0°C
Source: University of Texas (UTEX) Agitation: 100 RPM continuous
Media: EPA Algal Assay Media (AAM) Lighting: 400 ft candles
Inoculation: 10,000 cells/mL

3.0 DILUTION WATER INFORMATION

D.O. pH EC.
Dilution Water Scurce (mg/L) [ (units) | (umhos)[Comments
RO EPAMH (ol | 2543 L4 [0.22 um Metrigard vacuum fitered
Highline @ Lombardy - 535XHCALR | G.F | P22 | 14X |0.22 um Metrigard vacuum filtered
4.0 PREPARATION OF EXPOSURE SOLUTIONS
Test Solution Conc. Ctrl. 25 50 100 Comments
Ambient (mL) 0 55 110 220 Time: /4C¢
Control Water (mL) 220 QS to 220[QS to 220 0 Tech: BC"(
TOTAL N 220mL | 220mL ]| 220 mL | 220 mL i

Technician: \ﬁ%’\; Y Date- > //6; /( >
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AQUA-Science

Environmental Toxicology Specialists

ALGAL BIOASSAY DATA SHEETS
5.0 TEST INITIATION

Without EDTA Sample Background Counts
Isoton /o 2 / j
R/O EPAMH a3y i1 Edis
Highline Canal @ Lombardy Rd | 3¢ v /3

6.0 ALGAE COUNT

Dilution Factor Cell Counts
Replicate Dil 1 Dil 2 Count | Factor 1 2 3 Mean
1 0.7 5] Spet < Brodl OSul | A0 62097 | 3o | 3265] 6280,
Caleulations: Time of Inoculation: y4(ti{

Target: 10,000 cells/mL test solution

Algae Stock Concentration:

CWo X o = /0. 03 ¥s0"
Average Cell Count x Dilution Factor = cells/mL algal stock
Inoculation: 150
10,000 cells/mL solution  x —288-mL test solution/concentration
/0. 05 T x0C  calis/imL algal stock
= 0./49) mL stock/conc. = 44 ul algal stock/conc.
Final Algal Density Check ID Rep Count1 Count2 Count3 Dilution Adj. Avg.
Time: __ (500 Flask #1|Control #1 A N2G | 727 |36l |40 | soee
Flask #2 |Highline @ Lombardy N 3549 T3 Jeo | 42l 996
Flask #3
Flask #4
Flask #5
Flask #6

Technician: ' &éfL? Date: o9 /5 // T
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Environmental Toxicology Specialists

ALGAL BIOASSAY DATA SHEETS
7.0 LAB NOTES

9/19/12
ESJ 12-09 TIE
96 Hr. Static Growth
Selenastrum capricornutum

1.0 Stock Preparation
0.8 liters of Ambient samples (9/11/2012)  vacuum filtered through 0.22 pm Metrigard filter
1.2 liters of R/O EPAMH vacuum filtered through 0.22 um Metrigard filter

2.0 Water Quality Measurement
Water quality of dilution and effluent measured after addition of EPA Algal Assay Media (AAM).
Section 3.0, page 1

3.0 Algal Assay Media Addition

Algal Assay Media prepared as per EPA 821/R-02/013; Section 14 - Tables 1 and 2 (without EDTA)
Added 0.39 mL each of #1-5 EPA AAM to 0.39 L: Highline Canal @ Lombardy Rd

Added 0.39 mL each of #1-5 EPA AAM to 0.39 liters R/O EPAMH: Control Water

Added 0.39 mL each of #1-5 EPA AAM to 0.39 L Ctrl. Water +1 mg/L EDTA Control
Added 0.39 mL each of #1-5 EPA AAM to 0.39 L Ambient +1 mg/L EDTA Control
Added 0.39 mL each of #1-5 EPA AAM to 0.39 L of C-8 Column Blank

Added 0.39 mL each of #1-5 EPA AAM to 0.39 L of C-8 SPETC

Stirred samples on magnetic stir plates for approximately 10 minutes.

4.0 Background Counts
Particle background counts measured with electronic particle counter - Coulter Counter, model ZBI.
Counts recorded on section 5.0, page 2.

5.0 Exposure Series Preparation and Algal Inoculation

All concentrations prepared as described in section 4.0, page 1, and held in 250 mL solution beakers.

All solutions were inoculated with pure culture algal stock in log phase growth to achieve a

concentration of 10,000 cells/mL, calculations in section 6.0, page 2. All solutions stirred thoroughly.

Divided the 150 mL in solution beaker into 3-50mL aliquots and distributed into flasks A, B and C (water quality
rep). Placed flasks randomly on a shaker table with 100 rpm continuous rotation in environmental chamber.
Continuous light at 25°C + 1°C.

All flasks randomly rotated twice daily.

/

Technician: - Date: A //C///L




AQUA-Science

Environmental Toxicology Specialists
WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number:

ESJ 12-08 TIE

Study Director:

Protocol No.:

EPA 821/R-02/013

J.L. Miller

Technicians:

Test Material:

Walker/Sanford/Renn/Mcintyre/King

ESJ Ag Waiver Sample Highline @ Lombardy - 535XHCALR (091112) WITHOUT EDTA

Test Species:

Selenastrum capricornutum

Animal Lot No.:

Initiation Date:

September 19, 2012

Termination Date:

UTEX: 041212

September 23, 2012

OBSERVATIONS: Day: 0 9/19/2012 96 Hour Observations
Ambient Temperature | Dissolved Alkalinity **/ | Conductivity
Concetrationr(%) ] (°C) Oxygen" pHAA Hardness~ A Temp | D.O.* | pHM™ Cond. #
|

Baseline Control > (e XL D Lo //m_, A ’1J4 X1 ‘8’0"} S\
25 e | e | gox [P/ 30| o[ 14 [R.2[R.0F 2R
50 2 | 63 | 2 Ose /70| e 24 [X3 [R.08] 268
100 ~3 Ty Twow [® s0/ye v 24 Te 2 [30< \as™

+1 LF ‘ )

EDTA Control LS ¢ = 45 T by ‘)}\ ¥.3 Y.6\ 48([/
25 »s | ey | g2id — 39 |24 [X2[8.05] 3L F
50 25 | 2 £ 1wt |28 R 2885 Bl
100 2 < e.? Y. ~ | sy 24 | R [3 | L7

SPE C-8 I | I

Column Blank . <,0 £,53 — Y 3 24 |2 |RA] Su
25 2 5 | s — =51 |24 [R3]%.00] 290
50 g 2\ | 25t — 220 |2 | R 2X.04] 208
100 1T 3.\ -4 — [ 4[R2 0

Tech InityDate|| S€. 04|23 [ir—
UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter ID _ 0.5 **Alkalinity (mg/L CaCO3); HACH Test Kit

A= pH: Meter ID 02—

A=Conductivity/Salinity (umohs): Meter 1D _ |

~=Water Hardness (mg/L CaCO3); HACH Test Kit

ADDITIONAL COMMENTS: DM eAsudement TAKEN IN Bl Showvire VoL €00 Ay,

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.

Control water ID= R/c TPAMH H (1§

All surface waters fiitered through a 60 pymprscreen daily

Technician:

AN

Date:

03/ [ ‘1‘// 1




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: ESJ 12-09 TIE Study Director: J.L. Miller
Protocol No.: EPA 821/R-02/013 Technicians: Walker/Sanford/Renn/Mclintyre/King
Test Material: ESJ Ag Waiver Sample Highline @ Lombardy - 535XHCALR (091112) WITHOUT EDTA
Test Species: Selenastrum capricornutum Animal Lot No.: UTEX: 041212
Initiation Date: September 19, 2012 Termination Date: September 23, 2012
Day 1 Day 2 Day 3
Ambient
Concetration (%) Temp.| D.O.> | pH* [Cond.* Temp | D.O.* | pHA_[Cond.*| Temp.| D.O.* |_pH* |Cond.”
B~ . 1 i | ! '
Baseline Control U ‘60 %3% %7 2% | %) %29 %701 25 | 1) | %01 day
25 U4 90 [ 9401799 | 24 | %0 |42 | 96T 25 | 2.7 %0734
50 | 2a || 287 20-| 9.0 (G20 29925 | 7.8 [*:10 | 300
100 24 [ G 1463 67 | 24 74 |97 196 | 25 | 1-8[%.27] 190
#1 . ¥ _ | | | | ] 1 I
epTAContol || 7 | 29 [ 93|44 | 24| 9 |90 467 | 25 |78 |%-00|1 0y
25 25 | 2 | RL |\ T2 24| B0 ‘6e0§ 257125 | 1% [$:08| 359
50 29 14 D2 299 | 24 | 90| 909|294 e |78 [%:i0 |26
100 29 | 24 1a%[ 94| 2014 a1 18631 z¢ T7.7 ]33]0
SPE C-8 R R , i ; — .
Column Blank 29 @) %,I? Lf-éq =24 G)\ ’7%77 4q] | 26 | 717 [ 7.9% 41438
25 291 90 |92 |30 | 2% 24 1741|375 ] @ [2.7 [7:94 | 284
50 26 191924293 24| 747499 99| 2 € |75 30430}
100 29[ e 18561 | 29[ 29[ 6] N2 | 2C [7.7[3 16 [1e
Tech Init/Date|| KK 09/20/12 ke A2z K 0412912

1

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L). Meter ID Ori
an= pH: Meter 1D _ O

~=Conductivity/Salinity (umohs): Meter ID 077

ADDITIONAL COMMENTS:

Water Quality taken in "C" replicate
EPA Algal Assay Media (AAM) Without EDTA




Page
AQUA-Science
Environmental Toxicology Consultants

LABORATORY NOTES

Date: o4 (12 [\1

Selenastrum capricornutum

Init: 0%\ 3\ 2 from %x% PC

Init: oM 24 \2 from (diz L UTEX Slant
Day 0 Date: 04 [\t [\ Initials: S@
Background: 2% , ¢, 22 mean dilution cells/mL
1X: AUES , FUUL , 3439 4Aa 160:1 HEITTE
2X:13122 , 1419z2 |, MezZ. 1|0 q 160:1 72 .24 X1t
3X 2 pUl3 203U 20Dl 20Uk 160:1 2.3093 x4
Day 1 Date: ¢4\ [\ Initials: S¢
Background: 1\ | 10 mean dilution cells/mL % improvement
1IX 208\, 20997F, 20\0F 20475 160:1  3.255F x 10Y ONE
2X: A3 H | 25203, B3| 23144 1601 § . 37Fexuev |21
3IX: Y, Skl , SIRZ3 5I4SY 160:1  ¥.z3zle x1UY Mg /.
Day2 Date:  9/6/j» Initials: F&f
Background: /¢, < ,¢ ¢ mean dilution cells/mL % improvement
1X: 2035 (T39), L J20T (2RO 160:1 JO 065 yas o
2X: =S¥, DyYS | FU 3L J Y 19y 160:1 Iy rloxn (L3~
3X: Dgvd, IWLL | Besey 2910 160:1 oY 7 Gye” 5~

Used sk P.C.tostanr &ES) Jz2-& T/&8 algae tests.

Technician: See Aoye Date: 04 Z IS




Meters calibrated on
Sample field date:
Test initiation date:
Technician's initials:

09/19/12

AQUA-Science

Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

08/11/12
09/19/12

K /¥eav

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- 073 DO (mg/L) Meter 7 pH Meter- 02
Calibration specifics | NAP |internal’ A1 usiem | 946 psiem| interna® | water | 4buffer | 10buffer | 7 buffer check
Calibration readings NAP | DY T2 [o0'e) 49.0 T\JZA 1.6 U .00 10.01 7:0?

1. Internal cell constant for the below listed sites

0472
2. Internal cell constant for the below listed sites /A /water calibrated at 20 °C and

100% saturation (1.6 mglL)
Sample ID:
ESJ 12-09 TIE . Sample Log-In Temp (°C) DO (mg/L) pH Cond (uS/cm) Tech
Highline Canal @ Lombardy Rd . 535XHCALR — 3 /0. 3.3 53 BL('

Initial alkalinity and hardness values are recorded on Day 0 Alkalinity and Hardness Calibration Log sheet.
Initial NH; values are recorded on Ammonia Analyses sheet.

Calibration Verification

Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics NAP | intemnal' ANA slem 446 usiem| internal® water 4 buffer 10 buffer 7 buffer check
Calibration readings NAP NAP 1000 qa NAP 7.9 ~.0714.9M 2.0\

1. Internal cell constant N { A

2. Internal cell constant _ N} /A /water calibrated at __ 158  °C and 100% saturation ( ] . mg/L)

Page




Meters calibrated on
Sample field date:
Test initiation date:
Technician's initials:

Meter Calibration Log for Ag Waiver

09/19/12

AQUA-Science

09/11/12
09/18/1

SYA'TIVY

Environmental Toxicology Specialists

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- 0% DO (mg/L) Meter )% pH Meter- 02
Calibration specifics NAP | internal’ &H‘\ uS/ecm %/6 pSIcm internal® water 4 buffer | 10 buffer 7 buffer
Calibration readings | NAP | O.U77 1000 94.0 U 7.6 4.00 0.0 7.07

1. Internal cell constant for the below listed sites (2&71
2. Internal cell constant for the belaw listed sites M/ /water calibrated at 0 °C and

100% saturation (26 mg/L)

Sample ID: Species
ESJ 12-09 TIE : Initial Water Quality - Day 0 Cerin | FHM | Algae
Highline Canal @ Lombardy Rd - 535XHCALR (36
Calibration Verification
Temp EC (uS/cm) DO (mg/L) pH
Caiibration specifics | NAP | intemal' | 444 psicm | 49 .( psicm | intemal® | water 4 buffer | 10 buffer | 7 buffer check
Calibration readings | NAP | NaP | VW00 | | 94.X\ naP | 2.2 [ Hot|q.an | a. 00

1. Internal cell constant __ N/

2. Internal cell constant _\J/A /water calibrated at 28 °C and 100% saturation (_7 §  mg/L)

Page




AQUA-Science

Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

Meters calibrated on  09/20/12
Sample field date: 09/11/12
Test initiation date: 09/19/12
Technician's initials:

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- DO (mg/L) Meter - __ pH Meter-
Calibration specifics NAP internal' uS/cm uS/cm internal? water 4 puffer | 10 buffer 7 buffer
Calibration readings NAP
1. Internal cell constant for the below listed sites
2. Internal cell constant for the below listed sites /water calibrated at °C and
100% saturation (___ mg/L)

Sample ID: Species
ESJ 12-09 TIE : 24-hr Water Quality - Day 0 Cerio | FHM Algae

Highline Canal @ Lombardy Rd - 535XHCALR {K\k
Calibration Verification

Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics NAP | internal’ uS/cm pS/em | internal® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings | NAP | NAP | NAP
1. Internal cell constant
2. Internalcellconstant _ /watercalibratedat _ °C and 100% saturation ( mg/L)

Page




AQUA-Science

Environmental Toxicology Specialists
Meter Calibration Log for Ag Waiver

Meters calibrated on  09/21/12
Sample field date: 09/11/12
Test initiation date: 09/19/12
Technician's initials:

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- DO (mg/L) Meter - __ pH Meter-
Calibration specifics NAP internal’ KS/cm uS/cm internal® water 4 buffer | 10 buffer 7 buffer
Calibration readings NAP

1. Internal cell constant for the below listed sites

2. Internal cell constant for the below listed sites /water calibrated at °C and
100% saturation ( mg/L)
Sample ID: Species
ESJ 12-09 TIE : 24-hr Water Quality - Day 1 | Cerio | FHM Algae
Highline Canal @ Lombardy Rd - 535XHCALR K\’\

Calibration Verification

Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics NAP internal’ uS/em uS/em internal® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings NAP NAP | NAP
1. Internal cell constant
2. Internalcellconstant  /watercalibratedat ___ °C and 100% saturation (___ mg/L)

Page



AQUA-Science

Environmental Toxicology Specialists
Meter Calibration Log for Ag Waiver

Meters calibrated on  09/22/12
Sample field date: 09/11/12
Test initiation date: 09/19/12
Technician's initials:

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- DO (mg/L) Meter - __ pH Meter-
Calibration specifics NAP | internal’ uS/cm uSfcm | internal? water 4 buffer | 10 buffer 7 buffer
Calibration readings NAP
1. Internal cell constant for the below listed sites
2. Internal cell constant for the below listed sites /water calibrated at °C and
100% saturation ( mg/L)
Sample ID: Species

ESJ 12-09 TIE : 24-hr Water Quality - Day 2 | Cerio _ FHM | Algae

Highline Canal @ Lombardy Rd - 535XHCALR ’

Calibration Verification

Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics | NAP | intermal’ uS/em pS/em | internal® water 4 buffer | 10 buffer | 7 buffer check
Calibration readings NAP NAP | NAP

1. Internal cell constant

2. Internal cell constant /water calibrated at °C and 100% saturation ( mg/L)

Page




AQUA-Science

Environmental Toxicology Specialists

Meter Calibration Log for Ag Waiver

Meters calibrated on  09/23/12
Sample field date: 09/11/12
Test initiation date: 09/18/12
Technician's initials: S

NOTE: Please enter initial calibration values into calibration logbook.

Initial Calibration

Temp EC (uS/cm) Meter- (2 DO (mg/L) Meter-Qg, pH Meter- 02
Calibration specifics NAP | internal’ 0[4‘1 pS/cm 016‘- ¥ uS/cm internal?® water 4 buffer | 10 buffer 7 buffer
Calibration readings | NAP |0 Y2 00 100.$ N\ X 1 1.0 1000 .00

1. Internal cell constant for the below listed sites 9,5 GaZ
2. Internal cell constant for the below listed sites N (\ /water calibrated at ’L% °C and
100% saturation ( __A.¥  mg/L)

Sample ID: Species
ESJ 12-09 TIE : 24-hr Water Quality - Day 3 | Cerio | FHM Algae
Highline Canal @ Lombardy Rd - 535XHCALR S@

Calibration Verification

Temp EC (uS/cm) DO (mg/L) pH
Calibration specifics NAP | internal’ 445( uS/cm ﬂH U‘ uS/cm | internal? water 4 buffer | 10 buffer | 7 buffer check
Calibration readings | NAP | nap | oy | | 49.2 Nnap | AR Qo floez | Foey

1. Internal cell constant _1 [
2. Internal cell constant ¥ \ &y /water calibrated at__2-X__ °C and 100% saturation ( 21X mgiL)

Page




AQUA-Science

Environmental Toxicology Specialists

Alkalinity and Hardness Calibration Log for Ag Waiver

Date: 09/19/12
Sample field date: 09/11/12
Test initiation date: 09/ 2
Technician initials: S

Initial Calibration

Alkalinity Hardness
Calculated Value el > e
Actual Value: 7% 32

Sample ID:
ESJ 12-09 TIE : Initial Water Quality - Day 0 Alkalinity Hardness

Highline Canal @ Lombardy Rd - 535XHCALR L F Ty
Calibration Verification

Alkalinity Hardness
Calculated Value /50 OO
Actual Value: 7 7 00O




	ESJ_2012 TIE final report.pdf
	ESJ_2012 TIE final report.2
	ESJ_2012 TIE final report.3

