Nicole E. Granquist 621 Capitol Mall, 18" Floor
ngranquist@downeybrand.com Sacramento, CA 95814
916/520-5369 Direct 916/444-1000 Main
916/520-5769 Fax 916/444-2100 Fax
downeybrand.com

October 31, 2016
VIA U.S. MAIL AND ELECTRONIC MAIL

Ms. Dyan Whyte

Assistant Executive Officer

California Regional Water Quality Control Board
San Francisco Bay Region

1515 Clay Street, Suite 1400

Oakland, California 94612

Re:  3rd Quarter 2016 Report — June 27, 2013 Amended Water Code section 13267 Order,
Order No. R2-2013-1005-A1, Directives 8.f and g . - Chronic Toxicity

Dear Ms. Whyte:

Enclosed, in accordance with the Regional Water Quality Control Board, San Francisco Bay
Region’s (“Regional Water Board”) June 27, 2013 amended Water Code section 13267 Order,
Order No. R2-2013-1005-A1, (“Order”), Lehigh Southwest Cement Company (“Lehigh”)
provides and encloses the 3rd Quarter (“Q3”) 2016 Chronic Toxicity Monitoring Report — TRE
Update pursuant to Directives 8.f. and 8.g. of that Order. Sampling locations included Pond 4A,
Pond 13, and Pond 14. As part of the toxicity control investigation component of Lehigh’s
Toxicity Reduction Evaluation (“TRE”) for potential sources of toxicity to Pond 4A, testing was
also conducted on influent and effluent from the Interim Treatment System (“ITS”) and
additional piloted treatment train additions.

If you or your staff have any questions regarding the above report or enclosed documents, please
do not hesitate to contact me or Greg Knapp/Sam Barket at Lehigh.

Very truly yours,
Nicole E. Granguist
Nicole E. Granquist
Enclosure

Cc:  Jack Gregg, Regional Water Quality Control Board, San Francisco Bay Region
Greg Knapp, Director Environmental Region West, Lehigh
Sam Barkett, Area Environmental Manager, Lehigh

1462106.1
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Phone: (916) 714-1801 « Fax: (916) 714-1804

TECHNICAL MEMORANDUM

Date: October 31, 2016
Prepared for: Sam Barket and Greg Knapp
Prepared by: Paul Bedore, M.S.
Reviewed by: Michael Bryan, Ph.D.; Ben Giudice, Ph.D., P.E.

Project: Lehigh Southwest Cement Company Ceriodaphnia dubia Toxicity Reduction
Evaluation

Subject: 3™ Quarter 2016 TRE Update

Overview

The purpose of this memorandum is to summarize the 3 Quarter (“Q3”) 2016 chronic toxicity
monitoring for Lehigh Southwest Cement Company (“Lehigh”) conducted in accordance with
the Regional Water Quality Control Board, San Francisco Bay Region’s (Regional Water
Board), June 27, 2013 amended Water Code section 13267 Order, Order No. R2-2013-1005-A1,
(Order). Sampling locations included Pond 4A, Pond 13, and Pond 14. Consistent with
modification of the Order’s monitoring requirements (T. Yin, personal communication, to P.
Bedore on September 9, 2014), Lehigh has been testing Pond 9 water twice yearly — once during
the dry season and once during the wet season. However, Regional Water Board staff agreed
that it was unnecessary for Lehigh to conduct Pond 9 testing during the 2016 dry season (T. Yin,
personal communication, to P. Bedore on September 23, 2016).

As part of the evaluation of a toxicity control strategy for Lehigh’s Toxicity Reduction
Evaluation (TRE) for toxicity in Pond 4A, testing was also conducted on samples from a newly
configured Pilot Treatment System (PTS) to test possible treatment scenarios for a Final
Treatment System (FTS). Next steps in the evaluation of a toxicity control strategy for Lehigh’s
TRE are also discussed.

Pond 4A, Pond 13, Pond 14 Test Results

Chronic toxicity sampling for Pond 4A, Pond 13, and Pond 14 was conducted September 26-30,
2016. A summary of the results is shown in Table 1. At the time samples were collected,
discharges into and out of Pond 4A occurred intermittently. There was no inflow from
Permanente Creek to Pond 13 and water levels of Pond 13 appeared to have been low for a
prolonged period of time, meaning the discharge from Pond 4A had not recently reached Pond
13. Flow was present into and out of Pond 14.
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Table 1. Q3 2016 Ceriodaphnia dubia chronic toxicity test results for Pond 4A, 13, and 14 samples collected September
26-30, 2016.

Location TUc - Survival TUc - Reproduction
Pond 4A 2 1.9
Pond 13 1 1.3
Pond 14 1 1
Notes: TUc = 100/EC25 or 100/IC25

Chronic toxicity testing in Q3 2016 with Ceriodaphnia dubia indicated survival and reproductive
toxicity at Pond 4A and reproductive toxicity at Pond 13 (Table 1), while toxicity to C. dubia
was not observed at Pond 14. As previously reported in updates to Lehigh’s TRE (TRE Progress
Update and Future TRE Activities, dated September 30, 2013), nickel is suspected to be the
principal contributor to C. dubia toxicity and has been sourced to quarry water discharged to
Pond 4A. The update to Lehigh’s TRE stated that when survival and reproduction TUc is < 2
(where TUc = 100/EC25 or 100/IC25), no further actions would be taken. Likewise, when
survival and reproduction TUc is > 2 and the nickel concentration is > 5.7 ug/L, the cause of
toxicity is presumed to be related to nickel, and no further actions beyond the already planned
treatment controls would be taken. Because toxicity observed among Pond 4A, Pond 13, and
Pond 14 samples was <2 TUc, no further actions were taken.

Toxicity Control Evaluation Test Results

In Q3 2016, samples were collected from the PTS to test possible treatment scenarios for a FTS.
The PTS combined the current biological treatment technology used in the Interim Treatment
System (ITS) with an ultra-filtration/reverse osmosis (UF/RO) unit (Figure 1). Conceptually,
quarry water was fed into the UF/RO creating a permeate (water that permeates through the
membrane of the UF/RO unit) and a concentrate (water rejected from flowing through the
UF/RO membrane). Permeate is relatively void of minerals, metals and other compounds that
are rejected by the reverse-osmosis membrane, while these constituents are concentrated in the
concentrate. The PTS unit was optimized to discharge 75% permeate and 25% concentrate,
meaning the mineral and metals content of the concentrate was approximately four times greater
than the raw quarry water that is fed into the PTS unit. Concentrate was then treated with a
biological treatment system to remove metals and metalloids, including nickel and selenium.
Biologically treated concentrate and permeate were discharged separately from the PTS, but
under a FTS scenario, they would be recombined prior to discharge. During testing of the PTS,
the low volume of biological effluent and permeate discharged from the PTS were directed back
to the quarry and not to Pond 4A.
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Figure 1. Simplified flow diagram of the Pilot Treatment System (PTS)
used to test treatment scenarios for a Final Treatment System (FTS).

Pilot System Test Results

Operational startup and treatment optimization of the PTS occurred in mid-July 2016, and three
PTS toxicity sampling events occurred — July 27, September 6, and September 26, 2016. Results
for the July 27, 2016 test indicated that the PTS had not been fully optimized at the time samples
were collected (e.g., there was good selenium removal, but poor nickel removal through the PTS)
and that there were biological agents in the samples that completely covered the test organisms
and caused direct mortality. Nickel and selenium removal in the PTS were optimized prior to the
subsequent C. dubia toxicity tests.

Testing conducted for the second PTS toxicity testing event was completed on samples collected
September 6, 2016. Although the PTS was producing 25% biological effluent and 75%
permeate, testing was designed to determine whether removing a fraction of the concentrate was
necessary to remove toxicity. Practically, this resulted in testing a number of different biological
effluent/permeate mixtures for toxicity to C. dubia. To screen for the influence of biological
agents on the test results, biological effluent/permeate mixtures were filtered — 0.20 pum filtration
removes nearly all bacteria and protozoa. Filtration was used under the assumptions that
biological agents observed in the PTS may not be present in the FTS effluent (either because
biological interferences could be avoided/mitigated, or that Lehigh would be able to add a unit
process to the FTS to treat for biological interferences). One treatment (25% biological
effluent/75% permeate) was also tested unfiltered.
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Results for the September 6, 2016 PTS toxicity tests are shown in Table 2. For filtered biological
effluent/permeate mixtures, a mixture was considered toxic if survival or reproduction in the
treatment differed from the control by 25% or greater and the difference was statistically
significant. Toxicity to C. dubia reproduction was found across the 12.5-40% biological effluent
treatments, but not the 6.25% biological effluent treatment. The theoretical biological
effluent/permeate ratio that would be considered “not toxic” based on the test results (i.e., the
IC25) was 10.7% biological effluent to 89.3% permeate. Thus, with the water quality produced
at the time these samples were collected, approximately 56% of the concentrate produced by the
PTS would need to be removed prior to biological treatment for the final combined mixture of
filtered biological effluent (11%) and permeate (89%) to not be toxic to C. dubia. The
proportion of concentrate needing to be removed (56%) corresponds to 14% of the raw influent
flow. Toxicity observed in the 12.5-40% biological effluent treatments was not likely related to
nickel, as nickel concentrations observed in these mixtures (0-5 pg/L; Table 2) was lower than
the empirically derived IC25 for nickel in synthetic Pond 4A water (1C25 = 5.7 ug/L).

Table 2. Ceriodaphnia dubia chronic toxicity test results for Pilot Treatment System samples collected September 6,
2016.

Filtration Treatments Survival Reproduction Hardness Nib
(%) (neonates/ female) (mg/L) (MglL)
Not Filtered Lab Water Control 100 24.3 100 0
25%BE/75%P 90 3.1 669 29
Filtered Lab Water Control 100 23.3 100 0
6.25% BE /93.75% P 90 224 168 09
12.5%BE /87.5% P 90 16.4* 335 15
18.75% BE /81.25% P 100 16.8* 502 22
25%BE/75%P 90 10.3* 669 29
40%BE/60% P 10 22 1070 45
Notes:
*Sample toxic relative to control (i.e., >25% effect relative to control).
@ BE = Biological Effluent; P = Permeate
P Calculated using simple mixing calculations and the concentration of nickel in 100% biological effluent and 100%
permeate.

Test results also indicated that the filtered 25% biological effluent treatment was less toxic than
the unfiltered treatment (Table 2). Even though the laboratory did not see visible evidence of
surface growths on the test organisms in the filtered and unfiltered treatments, the presence of
pathogens cannot be ruled out (nor can it be confirmed). The 25% biological effluent treatment
was retested (filtered and unfiltered) after 20 days and the toxicity was found to have slightly
diminished over the holding time relative to the original test (Table 3).

The September 6, 2016 PTS samples were also split between the primary laboratory used to date
for Lehigh’s TRE (results from the primary lab are shown in Table 2) and a secondary laboratory
to help confirm observed toxicity. Results from the secondary laboratory are provided in
Attachment 1. Overall, the secondary laboratory showed toxicity in the range of that observed
by the primary laboratory, although the dose-response relationship was non-ideal and there was
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greater variability between treatments, limiting the utility of results from the secondary
laboratory.

Table 3. Original and re-test results for Ceriodaphnia dubia chronic toxicity tests of Pilot Treatment System samples
collected September 6, 2016.

Original Test (9/7/16) Retest (9/27/16)
Filtration Treatment® Survival Reproduction Survival Reproduction
(%) (neonates / female & %) (neonates / female &
° % Inhibition®) ’ % Inhibition®)
Not Filtered | Lab Water Control 100 24.3 100 33.8
25% BE [/ 75% P 90 3.1*187% 90 11.0/67%
Filtered Lab Water Control 100 23.3 100 28.7
25% BE /75% P 90 10.3*/ 56% 100 16.2*/ 43%
Notes:
*Sample toxic relative to control (i.e., >25% effect relative to control).
e BE = Biological Effluent; P = Permeate
P % Inhibition = difference in reproduction of treatment relative to control.

Biological effluent and permeate were collected from the PTS on September 26, 2016 for
another round of chronic toxicity testing with C. dubia. The September 26, 2016 samples were
used to make filtered and unfiltered 25% biological effluent/75% permeate mixtures. The
unfiltered 25% biological effluent/75% permeate sample was not toxic relative to the control
(i.e., TUc < 1; Table 4). In contrast, the filtered 25% biological effluent/75% permeate
treatment was toxic relative to the control for the reproduction end-point (i.e., TUc > 1), although
the level of inhibition relative to the control was low (28%).

Table 4. Ceriodaphnia dubia chronic toxicity test results for Pilot System samples collected September 26, 2016.

Filtered Treatments Survival Reproduction Hardness Nib
(%) (neonates/ female) (mglL) (MglL)
Not Filtered Lab Water Control 100 344 - -
25% BE/75% P 100 30.2 623 26
Filtered Lab Water Control 100 33.3 - -
25% BE/75% P 100 24.0° 623 26
Notes:
*Sample toxic relative to control (i.e., >25% effect relative to control).
@ BE = Biological Effluent; P = Permeate
b Calculated using simple mixing calculations and the concentration of nickel in unfiltered 100% biological effluent and 100%
permeate.

The filtered 25% biological effluent/75% permeate mixture using PTS samples from September
26, 2016 was also tested in a dilution series in which this treatment was further diluted using a
high hardness water that was made using a synthetic water recipe that corresponds to the mineral
content of water from Pond 4A (adjusted to the hardness of the 25% biological effluent/75%
permeate mixture). Diluting the filtered 25% biological effluent/75% permeate mixture with the
high hardness water allowed for the hardness of each treatment to remain constant over the

5



Lehigh Southwest Cement r74Z{| Roserrson - Bryan, Inc.
October 31, 2016 é_c,il Solutions for Progress

3" Quarter 2016 TRE Update

1

dilution series, thereby controlling for the contribution of hardness and mineral balance to
observed toxicity. Reproduction results for the filtered 25% biological effluent/75% permeate
dilution series show that reproduction was relatively constant across all treatments (Table 5),
providing evidence that the cause of reproductive impairment in the filtered 25% biological
effluent/75% permeate treatment (i.e., the 100% treatment) was caused by high hardness and/or
mineral balance.

Table 5. Results for Ceriodaphnia dubia chronic toxicity dilution series test of a mixture of 25% Biological Effluent/75%
Permeate using high hardness water as the diluent (samples collected from the Pilot System on September 26, 2016).

Fraction of Fraction of Survival Reproduction
Treatment 25% BE/75% P Mixture | High Hardness Water P
. . (%) (neonates/female)c
in Treatment? in Treatment®
Lab Water Controld - - 100 344
High Hardness Water Control - - 90 24.1*
6.25% Dilution 6.25% 93.75% 90 252
12.5% Dilution 12.5% 87.5% 80 26.7
25% Dilution 25% 75% 80 24.4*
50% Dilution 50% 50% 100 281
100% Dilution 100% 0% 100 24.0*
*Sample toxic relative to lab water control (i.e., >25% effect relative to control).
@ BE = Biological Effluent; P = Permeate
b High hardness water = synthetic Pond 4A water recipe adjusted to the hardness of the 25% biological effluent+75% permeate
mixture.
¢ None of the 6.25-100% dilutions were toxic relative to the high hardness water control.
d Bioassay lab’s standard lab water control adjusted to moderate hardness (80-100 mg/L).

Conclusions from Pilot System Testing

Testing of the PTS showed that treatment scenarios utilizing a UF/RO/biological treatment
system technology have the capability of removing nickel from raw quarry water to levels that
are not expected to contribute to chronic toxicity and that such a system is capable of producing
non-toxic effluent. However, PTS toxicity testing also showed that there is a potential for
toxicants besides nickel to be present in effluent from a UF/RO/biological treatment system, and
that a characteristic of these toxicants is that they are at least partially unstable over time. High
mineral content could also contribute, in part, to toxicity observed in biological effluent/permeate
mixtures, but its effect is not expected to diminish over time, as was observed for the September
6, 2016 samples. However, the slightly diminished toxicity observed in the September 6, 2016
sample that was held and re-tested a week later may simply reflect variability in results among
bioassays, and not truly be reflective of diminished toxicity due to a change in the factor causing
the toxicity. Due to the difference in test results between the September 6 and September 26,
2016 tests, it is unknown whether toxicants will be present in a FTS utilizing the
UF/RO/biological treatment technology.

If such toxicants are present in the FTS, it would be possible to reduce their effect in a final
combined effluent of biological effluent/permeate by diverting a fraction of UFRO concentrate
from the treatment system. Lehigh intends to design the FTS so that it is capable of diverting

6
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UFRO concentrate from the FTS, as needed, for use in Lehigh’s manufacturing process or for
being disposed of in a different manner. Overall, the UFRO/biological treatment toxicity control
strategy has shown the potential to remove survival-related toxicity caused by nickel in raw
quarry water, and has shown the potential to remove C. dubia reproductive toxicity as well.

Future TRE Actions

Additional toxicity investigations with PTS samples are not possible at this time because the PTS
is not currently available to Lehigh (i.e., the vendor has leased the UF/RO unit for testing out of
state). Until Q3 2016, Lehigh had been conducting toxicity control evaluations of the ITS, which
is currently treating up to 400 gpm quarry water until the FTS is fully constructed and
operational. The FTS is currently on schedule to be fully operational by October 1, 2017.
Although ITS testing to date has shown that the ITS removes survival-related toxicity from raw
quarry water, in Q1-Q2 2016, the ITS was also shown to contribute reproductive toxicity to the
effluent. Continuing toxicological evaluations of the ITS at this time would provide little value
in further developing a toxicity control strategy that is centered on the FTS because the testing of
treatment scenarios using the PTS shows the potential for the FTS to be an effective toxicity
control strategy for Lehigh’s discharges. Also, the treatment technology and system engineering
of the FTS differs considerably from the ITS, meaning conclusions drawn from further ITS
investigations may not provide any utility in understanding sources and characteristics of toxicity
that may or may not arise from effluent discharged from the FTS. Thus, toxicity control
evaluation testing as part of Lehigh’s TRE for potential sources of C. dubia toxicity to Pond 4A
will continue once the FTS is fully operational.

Near term TRE actions that are planned to continue include quarterly C. dubia chronic toxicity
testing of Ponds 4A, 13, and 14, in accordance with the quarterly monitoring provisions specified
in Lehigh’s 2013 TRE update memorandum (TRE Progress Update and Future TRE Activities,
dated September 30, 2013). Planned quarterly monitoring does not mark a conclusion of efforts
to confirm toxicity control. Rather, Lehigh will resume toxicity control evaluations at a time
when the FTS is fully operational, which is anticipated to occur by October 1, 2017.

Lehigh seeks Regional Water Board concurrence on the request that was provided in the Q2
2016 Chronic Toxicity Monitoring Results memorandum (Submitted to the Regional Water
Board on July 29, 2016) to completely discontinue all monitoring of Pond 9 for C. dubia chronic
toxicity.
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F((> PACIFIC ECORISK
Paul Bedore
Robertson-Bryan, Inc.
9888 Kent Street

Elk Grove, CA 95624

Paul:

ENVIRONMENTAL CONSULT

ING & TESTING

October 24,2016

I have enclosed our Supplemental report “Evaluation of the Chronic Toxicity of Lehigh
Permanente Cement Plant Site Water Samples” for the samples collected September 26, 28, and
30,2016. The 11 test summary for each site in the compliance summary section of the report has
been updated to include test data from the March 2016 compliance testing; the revision does not
change the conclusions of the testing. A summary of the results of this testing follows (note: TUc

= 100/EC25 or 100/IC25):

Chronic Effects of Lehigh Pond 4A Site Water on Ceriodaphnia dubia

As the survival EC25 could not be calculated, the survival toxic units were calculated
using the NOEC. The survival NOEC was 50% site water, resulting in 2.0 TUc. The
reproduction IC25 was 51.8% site water, resulting in 1.9 TUc (where TUc=100/1C25).

Ceriodaphnia dubia Test Endpoint = Survival Reproduction
Survival NOEC or Reproduction IC25 = 50% site water 51.8% site water
TUc = 20 1.9

Chronic Effects of Lehigh Pond 13 Site Water on Ceriodaphnia dubia

As the survival EC25 could not be calculated, the survival toxic units were calculated
using the NOEC. The survival NOEC was 100% site water, resulting in <1.0 TUc (where
TUc=100/NOEC). The reproduction IC25 was 76% site water, resulting in 1.3 TUc

(where TUc=100/1C25).

Ceriodaphnia dubia Test Endpoint = Survival Reproduction
Survival NOEC or Reproduction IC25 = >100% site water | 76% site water
TUc = <10 1.3

Chronic Effects of Lehigh Pond 14 Site Water on Ceriodaphnia dubia

As the survival EC25 could not be calculated, the survival toxic units were calculated
using the NOEC. The survival NOEC was 100% site water, resulting in <1.0 TUc (where
TUc=100/EC25). The reproduction IC25 was >100% site water, resulting in <1 TUc

(where TUc=100/1C2s).

Ceriodaphnia dubia Test Endpoint = Survival Reproduction
Survival NOEC or Reproduction IC25 = >100% site water | >100% site water
TUc = <10 <1
94534  phone: 707.207.7760  fax: 707.207.7916  wwuw.pacificecorisk.com
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Pacific EcoRisk Environmental Consulting and Testing

If you have any questions regarding the performance and interpretation of these tests, feel free to
contact my colleague Chris Dudenhoeffer or myself at (707) 207-7760.

Regards,

Stephen L. Clark
Vice President & Special Projects Director

Pacific EcoRisk is accredited in accordance with NELAP (ORELAP ID 4043). Pacific EcoRisk
certifies that the test results reported herein conform to the most current NELAP requirements for
parameters for which accreditation is required and available. Any exceptions to NELAP
requirements are noted, where applicable, in the body of the report. This report shall not be
reproduced, except in full, without the written consent of Pacific EcoRisk. This testing was
performed under Lab Order 26327.

2/75 t2(>



Pacific EcoRisk Environmental Consulting and Testing

NPDES Compliance Summary

Lehigh Southwest Cement Company
Permanente Facility
Chronic Toxicity for SFBRWQCB Reporting

Testing Facility: Pacific EcoRisk
2250 Cordelia Rd.
Fairfield, CA 94534

Chronic Toxicity Test Species:
Test Protocol:

Ceriodaphnia dubia
EPA-821-R-02-013

6.25,12.5,25,50, 100%

Lehigh Pond 4A

Sampling Dates:
September 26, 28 and 30,2016
Test Dates: September 27-October 3, 2016

Dilution Series:

Test Endpoint: Survival, Reproduction

Current Pond 4A Site Water Test Data.

Site Water Concentration % Survival Mean Reproduction
(# neonates /female)
Hardness Blank 90 24.1*
Lab Control 100 32.0
6.25% 100 31.8
12.5% 90 333
25% 100 29.6
50% 100 25.1%
100% 20* 1.6
Current Pond 4A Site Water Test Endpoints.
Endpoint NOEC | ECi15-IC15 EC25-1C25 EC40-1C40 EC50-1C50 TUc TUc Method
Survival 50% N/A** N/A** N/A** 76.2% 2.0 NOEC
Reproduction 25% 36.6% 51.8% 62.1% 69.0% 19 100/IC25
Lab Control Survival (after ~96 hrs) 100%
100% Site Water Survival (after ~96 hrs) 20%

* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).
** Due to the absence of significant mortalities at multiple concentrations, the EC25 point estimates could not be
calculated.

3/75

Summary of 11 Test Window for Ceriodaphnia dubia: Pond 4A
Test Sample Dates NOEC (%) EC250rIC25 | TUc 96-hr Comments
# Survival
1 Dec 9,11, & 13,2013 100% (repro) | >100% (repro) | <1 100%
2 Mar 10, 12, & 14,2014 25% (repro) 4.81% (repro) | 20.8 0%
3 Apr7,9,& 11,2014 6.25% (repro) 8.4% (repro) | 11.9 0%
4 Sept 22,24, & 26,2014 50% (repro) | >100% (repro) | <1 100%
5 Nov 10,12, & 14,2014 100% (repro) | >100% (repro) | <1 100%
6 Jan 19,21, & 23,2015 25% (repro) 40.1% (repro) | 2.5 100%
7 Apr 13,15, & 17,2015 50% (repro) 64.2% (repro) | 1.6 100%
8 Sept 14, 16, & 18,2015 25% (repro) 28.5% (repro) | 3.5 80%
9 Nov 30, Dec 2, & 4,2015 | 12.5% (repro) | 21.8% (repro) | 4.6 30%
10 | Mar 21, 23, & 25,2016 25% (repro) 36.2% (repro) | 2.8 100%
11 | Sept 26,28, & 30,2016 25% (repro) 51.8% (repro) | 1.9 10%
e



Pacific EcoRisk Environmental Consulting and Testing

NPDES Compliance Summary

Lehigh Southwest Cement Company Testing Facility: Pacific EcoRisk
Permanente Facility 2250 Cordelia Rd.
Chronic Toxicity for SFBRWQCB Reporting Fairfield, CA 94534
. Chronic Toxicity Test Species: Ceriodaphnia dubia
Lehigh Pond 13 Test Protocol: EPA-821-R02-013

Sampling Dates:
September 26, 28, and 30, 2016
Test Dates: September 27- October 3, 2016 Test Endpoint: Survival, Reproduction

Dilution Series: 6.25,12.5,25,50, 100%

Current Pond 13 Site Water Test Data.

Site Water Concentration % Survival Mean Reproduction
(# neonates /female)
Hardness Blank 90 24.1*
Lab Control 90 31.3
6.25% 100 33.6
12.5% 90 32.2
25% 100 29.7
50% 100 27.1
100% 80 22.1

Current Pond 13 Site Water Test Endpoints.

Endpoint NOEC | EC15-IC15 | EC25-1C25 EC40-1C40 EC50-1C50 TUc TUc Method
Survival 100% >100% >100% >100% >100% <1 100/EC25
Reproduction 100% 452% 77.5% >100% >100% 1.3 100/1C25
Lab Control Survival (after ~96 hrs) 90%
100% Site Water Survival (after ~96 hrs) 90%

* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).

Summary of 11 Test Window for Ceriodaphnia dubia: Pond 13

T;St Sample Dates NOEC (%) EC250rIC25 | TUc | 96-hr Survival | Comments
1 Mar 25,27, & 29,2013 <6.25% (repro) | 3.7% (repro) | 27.3 30%
2 May 6, 8, & 10,2013 50% (repro) 6.1% (repro) | 164 100%
3 Dec 9,11, & 13,2013 100% (repro) | >100% (repro) | <1 100%
4 Mar 14 & 18,2014 50% (repro) 48% (repro) 2.1 100%
5 Dec 8,10, & 12,2014 100% (repro) 43.9% (repro) | 2.3 100%
6 Jan 19,21, & 23,2015 100% (repro) | >100% (repro) | <1 100%
7 Apr 13,15, & 17,2015 25% (repro) 29.5% (repro) | 3.4 100%
8 Nov 30,Dec 1, & 2, 2015 50 (repro) 76% (repro) 1.3 100%
9 Mar 21, 23, & 25,2016 100% (repro) | >100% (repro) | <1 100%
10 Sept 26, 28, & 30 2016 100% (repro) 77.5% (repro) | 1.3 90%
11
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Pacific EcoRisk

Environmental Consulting and Testing

NPDES Compliance Summary

Lehigh Southwest Cement Company

Testing Facility: Pacific EcoRisk

Permanente Facility 2250 Cordelia Rd.
Chronic Toxicity for SFBRWQCB Reporting Fairfield, CA 94534
Chronic Toxicity Test Species: Ceriodaphnia dubia

Lehigh Pond 14

Test Protocol:

EPA-821-R-02-013

Sampling Dates:
September 26, 28, and 30, 2016

Dilution Series:

6.25,12.5,25,50, 100%

Test Dates: September 27- October 3, 2016

Test Endpoint:

Survival, Reproduction

Current Pond 14 Site Water Test Data.

Site Water Concentration 9% Survival Mean Reproduction
(# neonates /female)
Hardness Blank 90 24.1%*
Lab Control 100 30.3
6.25% 80 20.9
12.5% 100 31.2
25% 90 30.3
50% 100 293
100% 100 25.8
Current Pond 14 Site Water Test Endpoints.
Endpoint NOEC | EC15-IC15 | EC25-IC25 | EC40-IC40 | EC50-IC50 | TUc | TUcMethod
Survival 100% >100% >100% >100% >100% <1 100/EC25
Reproduction 100% >100% >100% >100% >100% <1 100/IC25
Lab Control Survival (after ~96 hrs) 100%
100% Site Water Survival (after ~96 hrs) 100%

* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).

Summary of 11 Test Window for Ceriodaphnia dubia: Pond 14

T;St Sample Dates NOEC (%) EC250rIC25 | TUc | 96-hr Survival | Comments
1 May 6, 8, & 10,2013 100% 87.1% (repro) | 1.1 100%
2 Dec 9,11, & 13,2013 100% (repro) | >100% (repro) | <1 100%
3 Mar 14 & 18,2014 100% (repro) | >100% (repro) | <1 100%
4 Apr7,9,& 11,2014 100% (repro) | >100% (repro) | <1 100%
5 Sept 22,24, & 26,2014 100% (repro) | >100% (repro) | <1 100%
6 Nov 10, 12, & 14,2014 100% (repro) | >100% (repro) | <1 100%
7 Jan 19,21, & 23,2015 100% (repro) | >100% (repro) | <1 100%
8 Apr 13,15, & 17,2015 50% (repro) 66.7% (repro) | 1.5 100%
9 Nov 30,Dec 1, & 2, 2015 50% (repro) >100% (repro) | <I 100%
10 Mar 21, 23, & 25,2016 100% (repro) | >100% (repro) | <1 100%
11 | Sept 26,28, and 30,2016 100% (repro) | >100% (repro) | <1 100%

5/75




Supplemental Report

Evaluation of the Chronic Toxicity of Lehigh Permanente
Cement Plant Site Water Samples

Samples collected September 26, 28, and 30, 2016

Prepared For

Robertson-Bryan, Inc.
9888 Kent Street
Elk Grove, CA 95624

Prepared By

Pacific EcoRisk, Inc.
2250 Cordelia Rd.
Fairfield, CA 94534

Original Report Submitted October 24,2016
Revised Report Submitted October 24,2016

tR) PACIFIC ECORISK

ENVIRONMENTAL COMSULTING & TESTING

6/75



Pacific EcoRisk

Environmental Consulting and Testing

Supplemental Report

Evaluation of the Chronic Toxicity of Lehigh Permanente
Cement Plant Site Water Samples

Samples collected September 26, 28, and 30, 2016

Table of Contents
Page

1. INTRODUCTION ...ttt ettt ettt et sttt et e st e bt sete s st enbeentesseeseeneesaeenseeneas 1
2. CHRONIC TOXICITY TEST PROCEDURES ........cccioiiiiiieiirieeeeneeie et 1
2.1 Sample Receipt and Handling..........ccoocueieeiiieiiiiiiiiecieecieeese et e 1
2.2 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia............................... 2
2.2.1 Reference Toxicant Testing of the Ceriodaphnia dubia....................ccooeveuveeecrevenunnnnne. 3
BURESULTS ettt ettt ettt e bt et e et esa e et e e st e es e e st entesseenbeensesneenseensesneans 4
3.1 Effects of Lehigh Pond 4A Site Water on Ceriodaphnia dubia ...................ccoeeeeueeeeeuueennen. 4
3.2 Effects of Lehigh Pond 9 Site Water on Ceriodaphnia dubia...................ccccccevvuveveenucnnen. 5
3.3 Effects of Lehigh Pond 14 Site Water on Ceriodaphnia dubia....................ccoeeeeuveeeeuueennen.. 6

4. AQUATIC TOXICITY DATA QUALITY CONTROL .......cooiiiiieiieieeieeeeeeee e 7
5. SUMMARY AND CONCLUSIONS ...ttt sttt st s e e saeens 8

7/75



Pacific EcoRisk Environmental Consulting and Testing

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Appendix F

Appendix G

Appendix H

Appendices

Chain-of-Custody Records for the Collection and Delivery of the Lehigh Samples

Test Data and Summary of Statistics for the Evaluation of the Chronic Toxicity of
Lehigh Pond 4A Site Water to Ceriodaphnia dubia: Analysis Excluding Outlier
Data

Test Data and Summary of Statistics for the Evaluation of the Chronic Toxicity of
Lehigh Pond 4A Site Water to Ceriodaphnia dubia: Analysis Including Outlier
Data

Test Data and Summary of Statistics for the Evaluation of the Chronic Toxicity of
Lehigh Pond 13 Site Water to Ceriodaphnia dubia: Analysis Excluding Outlier
Data

Test Data and Summary of Statistics for the Evaluation of the Chronic Toxicity of
Lehigh Pond 13 Site Water to Ceriodaphnia dubia: Analysis Including Outlier
Data

Test Data and Summary of Statistics for the Evaluation of the Chronic Toxicity of
Lehigh Pond 14 Site Water to Ceriodaphnia dubia: Analysis Excluding Outlier
Data

Test Data and Summary of Statistics for the Evaluation of the Chronic Toxicity of
Lehigh Pond 14 Site Water to Ceriodaphnia dubia: Analysis Including Outlier
Data

Test Data and Summary of Statistics for the Reference Toxicant Evaluation of the
Ceriodaphnia dubia

B

8/75



Pacific EcoRisk Environmental Consulting and Testing

1. INTRODUCTION

Under contract to the Robertson-Bryan, Pacific EcoRisk (PER) conducted an evaluation of the
chronic toxicity of Lehigh Southwest Cement Company Permanente Facility (Lehigh) water
samples from three sites, designated Pond 4A, Pond 13, and Pond 14. This evaluation consisted
of performing the US EPA short-term chronic 3-brood (6-8 day) survival and reproduction test
with the crustacean Ceriodaphnia dubia. These toxicity tests were conducted on samples
collected on September 26, 28, and 30, 2016. In order to assess the sensitivity of the organisms
to chemical stress, a reference toxicant test was performed. This report describes the
performance and results of these tests.

2. CHRONIC TOXICITY TEST PROCEDURES

The method used in conducting the chronic toxicity tests followed the guidance established by
the EPA manual “Short-term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, Fourth Edition” (EPA-821-R-02-013).

2.1 Sample Receipt and Handling

On September 26, 28, and 30, three Lehigh water samples (designated Pond 4A, Pond 13, Pond
14), were collected into appropriately cleaned sample containers. These samples were
transported on the day of collection, on ice and under chain-of-custody, to the PER testing
laboratory in Fairfield, CA. Upon receipt at the testing laboratory, aliquots of each water sample
were collected for analysis of initial water quality characteristics (Table 1), with the remainder of
each sample being stored at 0-6°C except when being used to prepare test solutions. The chain-
of-custody records for the collection and delivery of the samples are presented in Appendix A.

Table 1. Initial water quality characteristics of the Lehigh site water samples.
Sample Receipt| Temp. D.O. | Alkalinity | Hardness [Conductivit Total . Sulfide
Sample ID pDate ’ (°c;) PH | el (mg/L)y (mg/L) | (uS/cm) ’ f‘nr:g’?f‘;? (mg/L)
9/26/16 72% | 795 | 7.2 180 672 1359 <1.0 0.022
Pond 4A 9/28/16 44 | 769 | 74 176 705 1342 <1.0 0.004
9/30/16 1.2 | 747 79 187 690 1311 <1.0 0.000
9/26/16 21 | 771 99 184 722 1432 <1.0 0.004
Pond 13 9/28/16 25 | 7.62 | 102 178 725 1424 <1.0 0.004
9/30/16 25 | 730 | 8.6 368 725 1403 <1.0 0.000
9/26/16 21 770 | 7.3 234 695 1554 <1.0 0.008
Pond 14 9/28/16 31 | 760 | 70 242 765 1594 <1.0 0.001
9/30/16 6.5% | 737 | 6.7 241 770 1568 <1.0 0.000

* Sample was received on ice the day of sample collection; the temperature of the temperature blank was <6°C.

e
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2.2 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia

The short-term chronic C. dubia test consists of exposing individual females to a series of sample
dilutions for the length of time it takes for the Control treatment females to produce 3

broods (typically 6-8 days), after which effects on survival and reproduction are evaluated. The
specific procedures used in this testing are described below.

The Lab Water Control medium for this testing consisted of a synthetic reconstituted freshwater
(SRW adjusted to EPA “moderately-hard” hardness), prepared by addition of reagent grade
chemicals to Type 1 lab water. The Lab Water Control medium and the samples were used to
prepare test solutions at test treatment concentrations of 6.25%, 12.5%, 25%, 50%, and 100%
sample for each sample. At the request of the client, an additional Hardness Blank (consisting
Type 1 water [reverse-osmosis, de-ionized water] amended with reagent-grade chemicals to a
match the hardness of Pond 4A) was prepared and tested; prior to use, the Hardness Blank was
filtered to remove any insoluble particulate material. For each test treatment, the test solution
was amended with the alga Selenastrum capricornutum and Yeast-Cerophyll®-Trout (YCT) food
to provide food for the test organisms. “New” water quality characteristics (pH, dissolved
oxygen [D.O.], and conductivity) were measured on these food-amended test solutions prior to
use in these tests.

There were 10 replicates for each test treatment, each replicate consisting of 15 mL of test
solution in a 30-mL plastic cup. These “3-brood” tests were initiated by allocating one neonate
(<24 hrs old, and within 8 hrs of age) C. dubia, obtained from in-house laboratory cultures, into
each replicate cup. The test replicate cups were placed into a temperature-controlled room at
25°C, under cool white fluorescent lighting on a 16L:8D photoperiod.

Each day of the tests, fresh test solutions were prepared and characterized as before, and a “new”
set of replicate cups was prepared. The original test replicate cups were examined, with surviving
“original” individual organisms being transferred to the corresponding new cup. The contents of
each of the remaining “old” replicate cups was carefully examined and the number of neonate
offspring produced by each original organism was determined, after which the “old” water
quality characteristics (pH, D.O., and conductivity) were measured for the old media from one
randomly-selected replicate at each treatment.

After it was determined that 260% of the C. dubia in a Lab Water Control treatment had
produced their third brood of offspring, the corresponding site water test was terminated. The
resulting survival and reproduction (number of offspring) data were analyzed to evaluate any
impairment caused by the samples; all statistical analyses were performed using the CETIS®
statistical software (TidePool Scientific, McKinleyville, CA).

e
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2.2.1 Reference Toxicant Testing of the Ceriodaphnia dubia

In order to assess the sensitivity of the test organisms to toxic stress, a monthly reference
toxicant test was performed concurrently with the site water tests. The reference toxicant test was
performed similarly to the site water tests except that test solutions consisted of Lab Water
Control medium spiked with NaCl at test concentrations of 500, 1000, 1500, 2000, and 2500
mg/L. The resulting test response data were statistically analyzed to determine key dose-response
point estimates (e.g., EC50); all statistical analyses were made using the CETIS® software. These
response endpoints were then compared to the ‘typical response’ ranges established by the mean
+ 2 SD of the point estimates generated by the most recent previous reference toxicant tests
performed by this lab.
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3. RESULTS

3.1 Effects of Lehigh Pond 4A Site Water on Ceriodaphnia dubia

The results of this test are summarized below in Table 2. As the survival EC25 could not be
calculated, the survival toxic units were calculated using the NOEC. The survival NOEC was
50% site water, resulting in 2.0 TUc. The reproduction IC25 was 51.8% site water, resulting in 1.9
TUc (where TUc= 1C25).

The test data and summary of statistical analyses for this test excluding the outliers are presented
in Appendix B; the statistical analyses for this test including the outlier are presented in
Appendix C.

Table 2. Effects of Lehigh Pond 4A site water on Ceriodaphnia dubia survival
and reproduction.
Site Water Treatment Mean % Survival Mean Reproduction
(# neonates /female)
Hardness Blank 90 24.1%"
Lab Water Control 100 320
6.25% 100 31.8
12.5% 90 33.3°
25% 100 29.6
50% 100 25.1%"
100% 20% 1.6
Summary of Key Statistics
NOEC = 50% site water 25% site water
TUc (TUc = 100/NOEC) = 20 4.0
Survival EC25 or Reproduction 1C25 = >100% site water” 51.8% site water
TUc (TUc = 100/EC25 or 100/IC25) = N/A 1.9
Survival ECs0 or Reproduction ICs0 = 76.2 % site water 69.0% site water
TUc (TUc = 100/EC50 or 100/IC50) = 1.3 1.5

* - The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).

a - Due to the absence of significant mortalities at multiple concentrations, the EC25 point estimates could not be
calculated.

b - There was an outlier replicate in the 12.5%, 50%, and Hardness Blank treatments. The results presented here are
those with the outlier excluded. Per EPA guidance, the data are presented both excluding and including the
outlier are presented in Appendix B and C, respectively.
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3.2 Effects of Lehigh Pond 13 Site Water on Ceriodaphnia dubia

The results of this test are summarized below in Table 3. As the survival EC25 could not be
calculated, the survival toxic units were calculated using the NOEC. The survival NOEC was
100% site water, resulting in <1.0 TUc (where TUc=100/NOEC). The reproduction 1C25 was
77.5% site water, resulting in 1.3 TUc (where TUc=100/1C25).

The test data and summary of statistical analyses for this test excluding the outlier are presented

in Appendix D; the statistical analyses for this test including the outlier are presented in
Appendix E.

Table 3. Effects of Lehigh Pond 13 site water on Ceriodaphnia dubia survival
and reproduction.
Site Water Treatment Mean % Survival Mean Reproduction
(# neonates /female)
Hardness Blank 90 24.1%
Lab Control 90 31.3°
6.25% 100 33.6
12.5% 90 32.2°
25% 100 29.7
50% 100 27.1
100% 80 22.1
Summary of Key Statistics
NOEC = 100% site water 100% site water
TUc (TUc = 100/NOEC) = 10 1.0
Survival EC25 or Reproduction 1C25 = >100% site water* 77.5% site water
TUc (TUc = 100/EC25 or 100/IC25) = <10 1.3
Survival EC50 or Reproduction IC50 = >100% site water* >100% site water*
TUc (TUc = 100/EC50 or 100/IC50) = <10 <1.0

* - The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).

a - Due to the absence of significant mortalities, the EC point estimates could not be calculated, but can be
determined by inspection to be >100% site water.

b - There was an outlier replicate in the Ctrl-C, 12.5-A%, and Hardness Blank-G treatments. The results presented
here are those with the outlier excluded. Per EPA guidance, the data are presented both excluding and including
the outlier in Appendix D and E, respectively.
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3.3 Effects of Lehigh Pond 14 Site Water on Ceriodaphnia dubia

The results of this test are summarized below in Table 4. As the survival EC25 could not be
calculated, the survival toxic units were calculated using the NOEC. The survival NOEC was
100% site water, resulting in <1.0 TUc (where TUc=100/EC25). The reproduction IC25 was
>100% site water, resulting in <1 TUc (where TUc=100/IC25).

The test data and summary of statistical analyses for this test excluding the outlier are presented

in Appendix F; the statistical analyses for this test including the outlier are presented in Appendix
G.

Table 4. Effects of Lehigh Pond 14 site water on Ceriodaphnia dubia survival
and reproduction.
Site Water Treatment Mean % Survival Mean Reproduction
(# neonates /female)
Hardness Blank 90 24.1%
Lab Control 100 30.3
6.25% 80 209
12.5% 100 31.2
25% 90 30.3
50% 100 293
100% 100 25.8
Summary of Key Statistics
NOEC = 100% site water 100% site water
TUc (TUc = 100/NOEC) = 10 1.0
Survival EC25 or Reproduction 1C25 = >100% site water* >100% site water
TUc (TUc = 100/EC25 or 100/IC25) = <10 <1
Survival EC50 or Reproduction IC50 = >100% site water* >100% site water
TUc (TUc = 100/EC50 or 100/IC50) = <10 <1

* - The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).

a - Due to the absence of significant mortalities, the EC point estimates could not be calculated, but can be
determined by inspection to be >100% site water.

b - There was an outlier replicate in the 25-D% and Hardness Blank-G treatments. The results presented here are
those with the outlier excluded. Per EPA guidance, the data are presented both excluding and including the
outlier in Appendix F and G, respectively.
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4. AQUATIC TOXICITY DATA QUALITY CONTROL

Four QC measures were assessed during the toxicity testing:

e Maintenance of acceptable test conditions;

e Negative Control testing;

e Assessment of concentration response relationship; and

e Positive Control (reference toxicant) testing.

Maintenance of Acceptable Test Conditions
All test conditions (pH, D.O., temperature, etc.) were within acceptable limits for these tests. All
analyses were performed according to laboratory Standard Operating Procedures.

Negative Control Testing

The responses at the Lab Control treatments were acceptable.

Concentration Response Relationships

There were valid concentration-response relationships for the site water and reference toxicant

tests (EPA-821-B-00-004).

Positive Control Testing - Reference Toxicant Toxicity
The results of this test are summarized below in Table 6. The survival EC50 and reproduction

ICs0 for these tests were consistent with the “typical response” ranges established by the
reference toxicant test database for this species, indicating that these test organisms were
responding to toxicant stress in a typical and consistent fashion.

The test data and summary of statistical analyses for this test are presented in Appendix H.

Table 6. Reference toxicant testing: effects of NaCl on Ceriodaphnia dubia.

Mean Reproduction

NaCl Treatment (mg/L) Mean % Survival (# neonates/female)

Lab Control 100 335
500 100 31.0
1000 66.7 20.3*%
1500 100 20.7*
2000 60 5.3%
2500 0* -

Summary of Statistics
Survival EC50 or Reproduction IC50 = 1740 mg/L NaCl 1620 mg/L NaCl

“Typical Response” =

728 - 2715 mg/L NaCl

598 - 2054 mg/L NaCl

* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).

15/75
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S.SUMMARY AND CONCLUSIONS

Chronic Effects of Lehigh Pond 4A Site Water on Ceriodaphnia dubia

As the survival EC25 could not be calculated, the survival toxic units were calculated
using the NOEC. The survival NOEC was 50% site water, resulting in 2.0 TUc. The
reproduction IC25 was 51.8% site water, resulting in 1.9 TUc (where TUc=100/1C25).

Ceriodaphnia dubia Test Endpoint = Survival Reproduction
Survival NOEC or Reproduction IC25 = 50% site water 51.8% site water
TUc = 20 1.9

Chronic Effects of Lehigh Pond 13 Site Water on Ceriodaphnia dubia

As the survival EC25 could not be calculated, the survival toxic units were calculated
using the NOEC. The survival NOEC was 100% site water, resulting in <1.0 TUc (where
TUc=100/NOEC). The reproduction IC25 was 76% site water, resulting in 1.3 TUc

(where TUc=100/1C2s).

Ceriodaphnia dubia Test Endpoint = Survival Reproduction
Survival NOEC or Reproduction IC25 = >100% site water | 76% site water
TUc = <10 1.3

Chronic Effects of Lehigh Pond 14 Site Water on Ceriodaphnia dubia

As the survival EC25 could not be calculated, the survival toxic units were calculated
using the NOEC. The survival NOEC was 100% site water, resulting in <1.0 TUc (where
TUc=100/NOEC). The reproduction IC25 was >100% site water, resulting in <1 TUc

(where TUc=100/1C2s).

Ceriodaphnia dubia Test Endpoint = Survival Reproduction
Survival NOEC or Reproduction IC25 = >100% site water | >100% site water
TUc = <1.0 <1
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Appendix A

Chain-of-Custody Records for the Collection and Delivery of
the Lehigh Samples
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\)— Pacific EcoRisk
2250 Cordelia Rd., Fairfield, CA 94534

F(>

(707) 207-7760 FAX (707) 207-7916

CHAIN-OF-CUSTODY RECORD

Results To:|Robertson-Bryan, Inc Invoice To:|Same REQUESTED ANALYSIS
Address:|9888 Kent Street Address: -
Elk Grove, CA 95624 82
28
Phone:|(916) 405-8918 Phone: us) é
Attn:(Paul Bedore Attn: ] -
E-mail:|paul@robertson-bryan.com E-mail: E 2
Project Name:|Lehigh Toxicity and TRE Testing ]
P.O.#/Ret: g8
o
ctintsampio 0| <378 | S | S | _comme el —pe——] S
1]Pond 4A i/'z,L //(, / C" 2%q- FW Comp 1 2.5-gal LDPE Cube X
- e I — EW Somp T 2.5-gal (DPETUDe
3]|Pond 13 /D:OOPV—» FW Comp 1 2.5-gal LDPE Cube X
4|Pond 14 - |[D%%). Fw Comp 1 2.5-gal LDPE Cube X
5
6
7
8
9
10
Samples collected by:
Comments/Special Instruction: RELIQUINSHED BY: P RECEIVED BY:
Signature: 4/ (A — Signature: MM?QLZ o
Statndard dilution series on all samples (6.25, 12.5, 25, 50, 100%)  |Print: (/. /oo~ PNt ) sz ofs Yor 2
Organizatién: JTT Organization: }9 %U
Concurrent reference toxicant test Date: /5. //6 Time: 7 /5. |Date: g - 26 76 Time: / (.//(‘
Concurrent hardness control from Pilot System test RELIQUINSHED BY: ) RECEIVED BY:
Signature: Signature:
Print: Print:
Organization: Organization:
Date: Time: Date: Time:

*Example Matrix Codes: (EFF - Effluent) (EW = Freshwater); (SW = Saltwater); (WW = Wastewater); (STRMW = Stormwater); (SED = Sediment); or other
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Pacific EcoRisk

r ) 2250 Cordelia Rd., Fairfield, CA 94534

(707) 207-7760 FAX (707) 207-7916

CHAIN-OF-CUSTODY RECORD

Results To: Robertson-Bryan, Inc Invoice To:|Same REQUESTED ANALYSIS
Address:|9888 Kent Street Address: -
Elk Grove, CA 95624 89
28
Phone:|(916) 405-8918 Phone: e <
Attn:|Paul Bedore Attn: 'f§ "';
E-mail:|paul@robertson-bryan.com E-mail: E .%
Project Name: |l ehigh Toxicity and TRE Testing 83
P.O.#/Ref: g8
e
Glientsample 10| S0 e e | e | conmehamia g O
Pond 4A ‘?/Zﬁ'//b R 0D FW Comp 1 2.5-gal LDPE Cube X
Pond 9 FW Comp 1 2.5-gal LDPE Cube X
Pond 13 7/1‘5({/(0 \W'\8D FW Comp 1 2.5-gal LDPE Cube X
Pond 14 alzgfol s | Fw Comp 1 | 25gallDPECube | «x
Samples collected by: 'P Ve ;Z ot
Comments/Special Instruction: RELIQUINSHED BY: ~ RECEIVED BY:
Signature: W DZW Signature: Q/‘/,, %W/M
Statndard dilution series on all samples (6.25, 12.5, 25, 50, 100%) Print: q%u T_S ea’a’om Print: | ¢ ! '
Organization: % 38 Organlzatlon Pagi (’,c’ Eo.i Sk
Concurrent reference toxicant test Date: 9} Z‘D/[Lﬂ Time: ) )| 55 Date: WZ}/A Time: 15 c5
Concurrent hardness control from Pilot System test RELIQUINSHED BY: RECEIVED BY:
Signature: Signature:
Print: Print:
Organization: Organization:
Date: Time: Date: Time:

*Example Matrix Codes: (EFF - Effluent) (EW = Freshwater); (SW = Saltwater); (WW = Wastewater); (STRMW = Stormwater); (SED =
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Pacific EcoRisk

2250 Cordelia Rd., Fairfield, CA 94534

(707) 207-7760 FAX (707) 207-7916

CHAIN-OF-CUSTODY RECORD

Results To:|Robertson-Bryan, Inc Invoice To:|Same REQUESTED ANALYSIS
Address:[9888 Kent Street Address: -
Elk Grove, CA 95624 82
28
Phone:|(916) 405-8918 Phone: e <
Attn:|Paul Bedore Attn: “3;’ “:
E-mail:|paul@robertson-bryan.com E-mail: E -%,
Project Name:|Lchigh Toxicity and TRE Testing 83
P.O.#/Ref: gE
<
e o e el e e e —
1|Pond 4A AR L Comp 1 | 25-galLDPECube | «x
APonds—  11)2 ' FW | Cemp—| 1 | 2.5-galLDPE Cube
a|Pond 13 /20| $3D | Fw comp ,| 1 | 25galLpPECUbe | «x
4|Pond 14 7/;&//(0 929 Fw | cemp | 1 2.5-gal LDPE Cube | x
5 ' Dh?w
bt~
6
7
8
9
10
Samples collected by: *Plg(ﬁég,mg
Comments/Special Instruction: RELIQUINSHED BY: RECEIVED BY:
Signature: M /&M Signaturezw "‘{
Statndard dilution series on all samples (6.25, 12.5, 25, 50, 100%) Print: ‘P) O [ E é{{ Ovr? Print: \/(, KL; M ,“3{,4/ G
Organization: 'Z/;f Organization: P\E i
Concurrent reference toxicant test Date: 9’/}_7/5 Time: [] g 025 Date: C] - 30 = é Time: //}5
Concurrent hardness control from Pilot System test RELIQUINSHED BY: RECEIVED BY:
Signature: Signature:
Print: Print:
Organization: Organization:
Date: Time: Date: Time:

*Example Matrix Codes: (EFF - Effluent) (FW = Freshwater); (SW = Saltwater); (WW = Wastewater); (STRMW = Stormwater); (SED = Sediment); or other
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Appendix B

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of Lehigh Pond 4A Site Water to
Ceriodaphnia dubia: Analysis Excluding Outlier Data
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CETIS summary Report Report Date: 12 Oct-16 14:36 (p 1 of 2)

Test Code: 69786 | 01-3299-7615

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 09-8172-5943 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee
Start Date: 27 Sep-16 12:15 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 15:00 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 3h Source:  In-House Culture Age: 1
Sample ID: 00-2037-7482 Code: Pond 4A Client: Lehigh Permanente
Sample Date: 26 Sep-16 10:00 Material:  Influent Project: 26327
Receive Date: 26 Sep-16 14:15 Source: Lehigh Permanente
Sample Age: 26h (7.2 °C) Station: Pond 4A
Batch Note:  Excludes Outliers 12.5 C, 50 D, Hardness Ctl G
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
19-9455-4016 Reproduction <0 0 8.15% Equal Variance t Two-Sample Test
08-8229-0606 Reproduction 25 50 35.36 12.6% 4 Bonferroni Adj t Test
05-6705-7130 Survival 0 >0 NA Fisher Exact Test
01-4014-3952 Survival 50 100 70.71 NA 2 Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
09-1564-2473 Reproduction IC5 19.8 9.63 27.7 5.054 Linear Interpolation (ICPIN)

IC10 27.6 19.4 35.3 3.628

IC15 36.6 24.7 45.9 2.734

1C20 45.6 357 52.3 2.193

1C25 51.8 42.8 55.4 1.932

1C40 62.1 57.7 65.4 1.611

1IC50 69 65.5 72.3 1.45
21-1721-2635 Survival EC50 76.2 66 88.1 1.312 Trimmed Spearman-Kéarber
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 32 29.5 34.5 27 39 1.12 3.53 11.0% 0.0%
0 Hardness Contr 9 241 21.9 26.4 20 29 0.978 2.93 12.2% 24.7%
6.25 10 31.8 28.3 35.3 23 40 1.54 4.87 15.3% 0.63%
12.5 9 33.3 30.4 36.3 25 38 1.28 3.84 11.5% -4.17%
25 10 29.6 27.6 31.6 24 34 0.884 2.8 9.45% 7.5%
50 9 251 22,4 27.8 18 30 1.17 3.52 14.0% 21.5%
100 10 1.6 -1.02 4.22 0 11 1.16 3.66 229.0%  95.0%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Hardness Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
6.25 10 1 1 1 1 1 0 0 0.0% 0.0%
12.5 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
25 10 1 1 1 1 1 0 0 0.0% 0.0%
50 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 0.2 0 0.502 0 1 0.133 0.422 211.0%  80.0%
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CETIS Summary Report Report Date: 12 Oct-16 14:36 (p 2 of 2)
Test Code: 69786 | 01-3299-7615

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail

C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 30 27 32 39 36 28 32 32 3 33

0 Hardness Contr 26 25 29 21 23 24 27 20 22
6.25 33 31 32 40 23 30 37 27 35 30

12.5 37 38 34 25 35 35 31 32 33

25 28 32 28 29 34 31 24 28 31 31

50 27 24 30 18 27 27 27 23 23

100 0 0 0 0 0 0 0 11 5 0
Survival Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1

0 Hardness Contr 1 1 1 1 1 1 0 1 1 1

6.25 1 1 1 1 1 1 1 1 1 1

12.5 1 1 0 1 1 1 1 1 1 1

25 1 1 1 1 1 1 1 1 1 1

50 1 1 1 1 1 1 1 1 1 1

100 0 0 1 0 0 0 0 1 0 0
Survival Binomials

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 171 1 i7Al 171 mn 171 1 71 11

0 Hardness Contr 1/1 M 1 ”m 1”1 ”m 01 11 11 171
6.25 ”m 11 1n 171 ”m 11 ”m mn ”m 17
125 1M 7 0/1 11 ”m 1”1 171 171 7 171

25 i 171 11 1 1”1 1 ”m n ”m 11

50 71 ”m 7 11 71 1N ”n 1”1 11 11

100 0/ 01 171 on on on 01 1M on 0/
000-034-187-2 CETIS™¥{3.7.16 Analyst: Kb QA: SD




CETIS Analytical Report Report Date: 12 Oct-16 14:19 (p 1 of 1)

Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  05-6705-7130 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 12 Oct-16 14:16 Analysis: _Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed C>T NA NA Passes survival

Fisher Exact Test

Control vs Control Test Stat P-Value P-Type Decision{a:5%)
Lab Water Control Hardness Control 0.5 0.5000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
0 Hardness Contr 9 1 10 0.9 0.1 10.0%
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CETIS Analytical Report Report Date: 12 Oct-16 14:31 (p 1 of 1)
Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  19-9455-4016 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 12 Oct-16 14:30 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 8.15% Fails reproduction
Equal Variance t Two-Sample Test
Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control  Hardness Control 5.26 1.74 261 17 <0.0001 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 294.7953 294.7953 1 277 <0.0001  Significant Effect
Error 180.8889 10.64052 17
Total 475.6842 18
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Variance Ratio F 1.45 7.34 0.6147 Equal Variances
Distribution Shapiro-Wilk W Normality 0.97 0.861 0.7864 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Max StdEr CV% %Effect
0 Lab Water Contr 10 32 29.5 345 32 39 1.12 11.0% 0.0%
0 Hardness Contr 9 241 21.9 26.4 24 29 0.978 12.2% 24.7%
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproductlon Test Data

Farduess Cout rol

Client: Lehigh Permanente Material: 25%+75%-02-usm-FiltBivtopieat- Bfflusnt-Pormente /= loTesl Date: 3216
Project #: €3D 26377 26372 K/ Jjsy  TestID: 15869835 6971 %9875 69796  Randomization: [0.7.3,/ [©.2.% Control Water: Hardness Control
4
Cond. Temp Survival / Reproduction )
(uS/cm) Q) A B C D E F | G a , ] SIGN-OFF
Date: ), New WQ; Test Init.: DA
'7 la 25‘ ’ (8] (9] O 0 o O O O 0 0 Sol'n Prep: DM’L Time: \ XL
Datc: ‘i, New WQ: “Lg__Counts: DA
e g 2’ lq’g\ O 7-5 0 O O O O O @] O O [} (@] Sol'n Prep: ::IM Old WQ: 3 Time: 23S
™7 7] v, ’ Date: /25Ny New wQ: 3L Counts' T
2 7 ./7 { 7“6 ’L q'l S" 7 L{ [ 72 9 'ZS 3) O o O O O 0 o O O O Sol'n Prep TV Old WQ: SF Time \ S0
=] ) i . Date: 30 Jib New WQ: €&  Counts. pHA
2 3750 Z Cy(Z 8, 7 7. [ /é‘gg 154 S Y O Q e O 3 (o] 9] o SolnPrep: ppA  OMWQ: R 8 Time \US
& . E Date: {Gfi /i, New WQ: D#4  Counts: DM
§ 4 13.33 Z wlw.S |49 |=z32]s2r] 010 S 2|4 3 G| S H S | sonPrep pa olwe: [pp\ Time: {215
8 Date: s, [u’ New WQ Counts'TVK
£l Aol |8 f/320 sy [N 13 19 1S 1T T [Holg |7 | | s nl sive S el
- < —_— Date: |5, ‘5/[(; New WQ: =~ Counts atP
e 6 — 7.7."‘ = |7 5 [ 8@ ’le‘( \7/ \/\/ ( G l ('l \ ’L ) L{ \L\ q l l Sol'n Prep. /\ OdWQ: /gy  Time: | 5\G
) Date: New WQ: Counts:
7 - Sol'n Prep: Old WQ: Time:
8 —_ Daic: New WQ: Counts:
Sol'n Prep Old WQ Time
- Towl” 7/@ 7/; ”/q 1/\ L"7 LL( \/\/ 4 7/? o 11 Mean Neonates/Female 7/ Z . Q‘)
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CETIS Analytical Report Report Date: 04 Oct-16 10:35 (p 1 of 1)
Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  15-5954-6677 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 10:35 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU
Untransformed C>T NA NA 50 100 70.71 2
Fisher Exact/Bonferroni-Holm Test
Control vs C-% Test Stat P-Value P-Type Decision{a:5%)
Lab Water Control  6.25 1 1.0000 Exact Non-Significant Effect
12.5 0.5 1.0000 Exact Non-Significant Effect
25 1 1.0000 Exact Non-Significant Effect
50 1 1.0000 Exact Non-Significant Effect
100 0.000357 0.0018 Exact Significant Effect
Data Summary
C-% Control Type NR R NR +R Prop NR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
6.25 10 0 10 1 0 0.0%
12.5 9 1 10 0.9 0.1 10.0%
25 10 0 10 1 0 0.0%
50 10 0 10 1 0 0.0%
100 2 8 10 0.2 0.8 80.0%
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CETIS Analytical Report Report Date: 04 Oct-16 10:35 (p 1 of 1)

Test Code: 69786 | 01-3299-7615

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  07-4976-2263 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 10:35 Analysis: Trimmed Spearman-Kérber Official Results: Yes
Trimmed Spearman-Kérber Estimates
Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 20.00% 1.88 0.0315 76.2 66 88.1
Survival Summary Calculated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Water Contr 10 1 1 1 0 0 0.0% 0.0% 10 10
6.25 10 1 1 1 0 0 0.0% 0.0% 10 10
12.5 10 0.9 0 1 0.1 0.316 35.1% 10.0% 9 10
25 10 1 1 1 0 0 0.0% 0.0% 10 10
50 10 1 1 1 0 0 0.0% 0.0% 10 10
100 10 0.2 0 1 0.133 0.422 211.0%  80.0% 2 10
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CETIS Analytical Report Report Date: 04 Oct-16 10:40 (p 1 of 1)
Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  08-8229-0606 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 10:39 Analysis: Parametric-Multiple Comparison Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 12.6% 25 50 35.36 4
Bonferroni Adj t Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision{a:5%)
Lab Water Control  6.25 0.118 2.32 3.92 18 1.0000 CDF Non-Significant Effect
12.5 -0.769 2.32 4.03 17 1.0000 CDF Non-Significant Effect
25 1.42 2.32 392 18 0.3248 CDF Non-Significant Effect
50" 3.97 2.32 4.03 17 0.0005 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 380.7778 95.19444 4 6.68 0.0003 Significant Effect
Error 612.8889 14.25323 43
Total 993.6667 47
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 2.77 13.3 0.5973 Equal Variances
Distribution Shapiro-Wilk W Normality 0.977 0.934 0.4704 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 32 295 345 32 27 39 1.12 11.0% 0.0%
6.25 10 31.8 28.3 35.3 31.5 23 40 1.54 15.3% 0.63%
12,5 9 333 30.4 36.3 34 25 38 1.28 11.5% 4.17%
25 10 29.6 27.6 316 30 24 34 0.884 9.45% 7.5%
50 9 251 22.4 27.8 27 18 30 1.17 14.0% 21.5%
Graphics
© 10
8 (-]
35
Fzer| [
o 5
30 3 00 ™
3 o il 4 o°
' ; ~
20 o
. 2 .‘/
- [}
10 L
" ®
5 [ ]
L [ ]
®
0 -10
ow .25 128 25 50 25 1.5 1.0 -0.5 0.0 0.5 1.0 15 20 25
C-% Rankits

000-034-187-2

CETISZ0/$.8.7.16

Analyst: Q() QA: &D




CETIS Analytical Report Report Date: 04 Oct-16 10:40 (p 1 of 1)

Test Code: 69786 | 01-3299-7615

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  09-1564-2473 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 10:39 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1800141 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 19.8 9.63 27.7 5.054 3614 10.39
IC10 27.6 19.4 353 3.628 2.829 5.147
IC15 36.6 247 45.9 2.734 2.176 4.043
IC20 45.6 35.7 52.3 2.193 1.911 2.8
IC25 51.8 428 55.4 1.932 1.804 2.335
1C40 62.1 57.7 65.4 1.611 1.529 1.735
1C50 69 65.5 723 1.45 1.383 1.527
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 32 27 39 1.12 3.53 11.0% 0.0%
6.25 10 31.8 23 40 1.54 4.87 15.3% 0.63%
12.5 9 333 25 38 1.28 3.84 11.5% -4.17%
25 10 296 24 34 0.884 2.8 9.45% 7.5%
50 9 251 18 30 1.17 3.52 14.0% 21.5%
100 10 1.6 0 1 1.16 3.66 229.0%  95.0%
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Pond 4A Test Date: QTHIL
Project #: 26327 Test ID: 69786 Randomization: 3.7 Control Water: SRW
Cond. (uS/em) T(egp — T DS"WiV:/Repm:"m"G - 1 - SIGN-OFF
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o ouwa e
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Pond 4A TestDae:  AILHIL
Project #: 26327 Test ID: 69786 Control Water: SRW
_ D.O. _ Cond. (uSlem) N . _ DSurviv:lRepm:uctionG _ l J SIGN.OFF
) olololololololololol
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Pond 4A TestDate: ~ GUITH(C
Project #: 26327 Test ID: 69786 Control Water: SRW
New i old New L o | Con (sfem 'E?g)p A B C DSurviv:/Repro:uctionG H 1 ] SIGN-OFF
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Pacific EcoRisk Environmental Consulting and Testing

Appendix C

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of Lehigh Pond 4A Site Water to
Ceriodaphnia dubia: Analysis Including Outlier Data

34/75



CETIS Summary Report Report Date: 12 Oct-16 14:23 (p 1 of 2)
Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk

Batch ID: 09-8172-5943 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee

Start Date: 27 Sep-16 12:15 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 15:00 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 3h Source: In-House Culture Age: 1

Sample ID: 00-2037-7482 Code: Pond 4A Client: Lehigh Permanente
Sample Date: 26 Sep-16 10:00 Material:  Influent Project: 26327

Receive Date: 26 Sep-16 14:15 Source: Lehigh Permanente

Sample Age: 26h (7.2 °C) Station: Pond 4A

Batch Note:  Includes Outliers 12.5 C, 50 D, Hardness Ctl G

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
08-0467-8126 Reproduction <0 0 11.2% Equal Variance t Two-Sample Test
14-4710-9233 Reproduction 25 50 35.36 20.6% 4 Steel Many-One Rank Sum Test
05-6705-7130 Survival 0 >0 NA Fisher Exact Test
15-5954-6677 Survival 50 100 70.71 NA 2 Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
19-6811-3164 Reproduction IC5 11.1 3.52 28 9 Linear Interpolation (ICPIN)

IC10 28.1 7.52 344 3.562

IC15 342 10.3 42 2.921

1C20 40.4 12.4 51.4 2476

IC25 46.5 344 54.6 2.149

IC40 59.1 47.8 64.5 1.693

1C50 66.5 56.4 71.4 1.503
07-4976-2263 Survivai EC50 76.2 66 88.1 1.312 Trimmed Spearman-Karber
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 32 29.5 34.5 27 39 1.12 3.53 11.0% 0.0%
0 Hardness Contr 10 226 18.7 26.5 9 29 1.75 5.52 24.4% 29.4%
6.25 10 31.8 28.3 353 23 40 1.54 4.87 15.3% 0.63%
12.5 10 30 22 38 0 38 3.52 11.1 37.2% 6.25%
25 10 29.6 27.6 316 24 34 0.884 2.8 9.45% 7.5%
50 10 23.1 18 28.2 5 30 2.27 7.7 31.0% 27.8%
100 10 1.6 -1.02 4.22 0 11 1.16 3.66 229.0%  95.0%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Hardness Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
6.25 10 1 1 1 1 1 0 0 0.0% 0.0%
12.5 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
25 10 1 1 1 1 1 0 0 0.0% 0.0%
50 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 0.2 0 0.502 0 1 0.133 0.422 211.0% 80.0%
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CETIS Summary Report Report Date: 12 Oct-16 14:23 (p 2 of 2)

Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 30 27 32 39 36 28 32 32 31 33
0 Hardness Contr 26 25 29 21 23 24 9 27 20 22
6.25 33 31 32 40 23 30 37 27 35 30
12.5 37 38 0 34 25 35 35 31 32 33
25 28 32 28 29 34 31 24 28 31 31
50 27 24 30 5 18 27 27 27 23 23
100 0 0 0 0 0 0 0 11 5 0
Survival Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Hardness Contr 1 1 1 1 1 1 0 1 1 1
6.25 1 1 1 1 1 1 1 1 1 1
125 1 1 0 1 1 1 1 1 1 1
25 1 1 1 1 1 1 1 1 1 1
50 1 1 1 1 1 1 1 1 1 1
100 0 0 1 0 0 0 0 1 0 0
Survival Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 1 M n 11 17| 7 171 1/1 mn
0 Hardness Contr 1/1 1 mn 1Al 11 7" 0/1 171 7 n
6.25 11 1M n 11 111 " 1/1 171 1/1 mn
125 7 11 on 1M 71 n mn mn 171 11
25 mn 171 mn mn 11 17kl mn mn 17kl 1M
50 mn 1/1 7 1M 11 17kl mn mn mn 11
100 0N (V4] 17kl 0/1 0N 0/1 0/1 1M 01 (4]
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CETIS Analytica| Report Report Date: 12 Oct-16 14:19 (p 1 of 1)
Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  08-0467-8126 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 12 Oct-16 14:18 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 11.2% Fails reproduction

Equal Variance t Two-Sample Test

Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control  Hardness Control 4.54 1.73 3.58 18 0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 441.8 441.8 1 20.6 0.0003 Significant Effect
Error 386.4 21.46667 18
Total 828.2 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 2.45 6.54 0.1981 Equal Variances
Distribution Shapiro-Wilk W Normality 0.911 0.866 0.0664 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 32 29.5 345 32 27 39 1.12 11.0% 0.0%
0 Hardness Contr 10 226 18.7 26.5 235 9 29 1.75 24.4% 29.4%
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CETIS Analytical Report Report Date: 04 Oct-16 10:35 (p 1 of 1)
Test Code: 69786 | 01-3299-7615
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  14-4710-9233 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 10:35 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 20.6% 25 50 35.36 4
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 104 76 5 18 0.7742 Asymp Non-Significant Effect
12.5 114 76 3 18 0.9452 Asymp Non-Significant Effect
25 85.5 76 3 18 0.1929 Asymp Non-Significant Effect
50* 59.5 76 2 18 0.0011 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 525.6 131.4 4 2.99 0.0284 Significant Effect
Error 1976.9 43.93111 45
Total 2502.5 49
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 20.7 13.3 0.0004 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.776 0.937 <0.0001  Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Water Contr 10 32 29.5 345 32 27 39 1.12 11.0% 0.0%
6.25 10 31.8 28.3 35.3 315 23 40 1.54 15.3% 0.63%
12.5 10 30 22 38 335 0 38 3.52 37.2% 6.25%
25 10 29.6 27.6 316 30 24 34 0.884 9.45% 7.5%
50 10 23.1 18 28.2 25.5 5 30 2.27 31.0% 27.8%
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CETIS Analytical Report Report Date: 04 Oct-16 10:35(p 1 of 1)
Test Code: 69786 | 01-3299-7615

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  19-6811-3164 Endpoint: Reproduction CETIS Version: CETISv1.8.7

Analyzed: 04 Oct-16 10:35 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 1551765 200 Yes Two-Point Interpolation

Point Estimates

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

IC5 1.1 3.52 28 9 3.576 28.4

IC10 28.1 7.52 34.4 3.562 2911 13.3

IC15 34.2 10.3 42 2.921 2.383 9.669

iIC20 40.4 124 51.4 2476 1.946 8.051

IC25 46.5 34.4 54.6 2.149 1.831 2.903

IC40 59.1 47.8 64.5 1.693 1.55 2.093

IC50 66.5 56.4 71.4 1.503 1.401 1.773

Reproduction Summary Calculated Variate

C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect

0 Lab Water Contr 10 32 27 39 1.12 3.53 11.0% 0.0%

6.25 10 31.8 23 40 1.54 487 15.3% 0.63%

12.5 10 30 0 38 3.52 111 37.2% 6.25%

25 10 29.6 24 34 0.884 2.8 9.45% 7.5%

50 10 231 5 30 227 717 31.0% 27.8%

100 10 1.6 0 11 1.16 3.66 229.0%  95.0%
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Pacific EcoRisk Environmental Consulting and Testing

Appendix D

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of Lehigh Pond 13 Site Water to
Ceriodaphnia dubia: Analysis Excluding Outlier Data
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CETIS Summary Report

Report Date: 04 Oct-16 11:16 (p 1 of 2)
Test Code: 69788 | 17-2117-9824

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Batch ID: 10-2017-0884 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee

Start Date: 27 Sep-16 11:45 Protocol: EPA-821-R-02-013 (2002) Diluent:  Laboratory Water
Ending Date: 03 Oct-16 15:05 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 3h Source:  In-House Culture Age: 1

Sample ID: 12-5390-1120 Code: Pond 13 Client: Lehigh Permanente
Sample Date: 26 Sep-16 10:00 Material:  Influent Project: = 26327

Receive Date: 26 Sep-16 14:15 Source: Lehigh Permanente

Sample Age: 26h (2.1°C) Station: Pond 13

Batch Note:  Excludes Outliers Ctrl C, 12.5 A

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
21-0040-5233 Reproduction 100 >100 NA 20.8% 1 Wilcoxon/Bonferroni Adj Test
05-8827-9943 Survival 100 >100 NA NA 1 Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
10-4014-0713 Reproduction IC5 19.3 10.3 344 5.172 Linear Interpolation (ICPIN)

IC10 29.6 17.4 58.5 3.377

IC15 45.2 22.6 69.5 2.211

IC20 61.3 375 N/A 1.632

IC25 77.5 48.6 N/A 1.29

IC40 >100 N/A N/A <1

IC50 >100 N/A N/A <1
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 9 31.3 28.7 33.9 26 38 1.13 3.39 10.8% 0.0%
6.25 10 336 30.7 36.5 28 42 1.3 4.12 12.2% -7.23%
12.5 9 322 29.8 34.6 27 37 1.05 3.15 9.79% -2.84%
25 10 29.7 26 334 23 36 1.65 5.21 17.5% 5.21%
50 10 271 23 31.2 19 37 1.8 5.7 21.1% 13.5%
100 10 221 14.7 29.5 4 33 3.25 10.3 46.6% 29.5%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 0.0%
6.25 10 1 1 1 1 1 0 0 0.0% -11.1%
12.5 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 0.0%
25 10 1 1 1 1 1 0 0 0.0% -11.1%
50 10 1 1 1 1 1 0 0 0.0% -11.1%
100 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 11.1%
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CETIS Summary Report Report Date: 04 Oct-16 11:16 (p 2 of 2)

Test Code: 69788 | 17-2117-9824
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 29 26 30 3 31 33 34 38 30
6.25 42 30 28 39 32 33 34 32 34 32
12.5 34 29 32 32 27 30 37 35 34
25 23 25 36 30 26 30 35 33 36 23
50 19 22 28 33 28 26 25 37 32 21
100 23 24 4 33 31 5 30 21 30 20
Survival Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 0 1 1 1 1 1 1 1
6.25 1 1 1 1 1 1 1 1 1 1
12.5 0 1 1 1 1 1 1 1 1 1
25 1 1 1 1 1 1 1 1 1 1
50 1 1 1 1 1 1 1 1 1 1
100 1 1 0 1 1 0 1 1 1 1
Survival Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 (i on 1 mn 7 mn 171 n mn
6.25 M 111 n mn mn 1 nm 171 n 7
12.5 0/1 11 n 1 171 mn mn (1Al n mn
25 nm 11 i n (1Al 1 " (1Al mn 171
50 mn i n n (1Al mn mn il mn 7
100 mn 11 01 1M mn on 1”1 mn mn n

000-034-187-2 CETIS#2{768.7.16 Analyst: Q(’ ea_ SO




CETIS Analytical Report Report Date: 04 Oct-16 11:12 (p 1 of 1)
Test Code: 69788 | 17-2117-9824
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  10-1075-1526 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 11:11 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU
Untransformed C>T NA NA 100 >100 NA 1
Fisher Exact/Bonferroni-Holm Test
Control vs C-% Test Stat P-Value P-Type Decision{a:5%)
Lab Water Control  6.25 1 1.0000 Exact Non-Significant Effect
12.5 0.763 1.0000 Exact Non-Significant Effect
25 1 1.0000 Exact Non-Significant Effect
50 1 1.0000 Exact Non-Significant Effect
100 0.5 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR  %Effect
0 Lab Water Cont 9 1 10 0.9 0.1 0.0%
6.25 10 0 10 1 0 -11.1%
12.5 9 1 10 0.9 0.1 0.0%
25 10 0 10 1 0 -11.1%
50 10 0 10 1 0 -11.1%
100 8 2 10 0.8 0.2 11.1%
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CETIS Analytical Report

Report Date:
Test Code:

04 Oct-16 11:16 (p 1 of 1)

69788 | 17-2117-9824

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Analysis ID:  21-0040-5233 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 11:15 Analysis: Nonparametric-Multiple Comparison Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 20.8% 100 >100 NA 1
Wilcoxon/Bonferroni Adj Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 117 NA 3 17 1.0000 Exact Non-Significant Effect
12.5 93.5 NA 3 16 1.0000 Exact Non-Significant Effect
25 92 NA 3 17 1.0000 Exact Non-Significant Effect
50 78 NA 2 17 0.1885 Exact Non-Significant Effect
100 72.5 NA 3 17 0.0561 Exact Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 867.2651 173.453 5 497 0.0009 Significant Effect
Error 1813.856 34.88184 52
Total 2681.121 57
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 17.5 15.1 0.0036 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.948 0.944 0.0146 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 9 31.3 28.7 33.9 31 26 38 1.13 10.8% 0.0%
6.25 10 33.6 30.7 36.5 325 28 42 1.3 12.2% -7.23%
12.5 9 32.2 29.8 346 32 27 37 1.05 9.79% -2.84%
25 10 29.7 26 334 30 23 36 1.65 17.5% 5.21%
50 10 271 23 31.2 27 19 37 1.8 21.1% 13.5%
100 10 221 14.7 29.5 235 4 33 3.25 46.6% 29.5%
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CETIS Analytical Report Report Date: 04 Oct-16 11:16 (p 1 of 1)

Test Code: 69788 | 17-2117-9824
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  10-4014-0713 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 11:15 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 515011 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 19.3 10.3 344 5172 2.905 9.724
IC10 29.6 174 58.5 3.377 1.709 5.745
IC15 452 226 69.5 221 1.438 4.422
IC20 61.3 375 N/A 1.632 NA 2.668
IC25 77.5 48.6 N/A 1.29 NA 2.057
IC40 >100 N/A N/A <1 NA NA
IC50 >100 N/A N/A <1 NA NA
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 9 313 26 38 1.13 3.39 10.8% 0.0%
6.25 10 336 28 42 1.3 4.12 12.2% -7.23%
12.5 9 322 27 37 1.05 3.15 9.79% -2.84%
25 10 29.7 23 36 1.65 5.21 17.5% 5.21%
50 10 271 19 37 1.8 57 21.1% 13.5%
100 10 221 4 33 3.25 10.3 46.6% 29.5%
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Pond 13 Test Date: C?/OTT/ ’ G
Project #: 26327 Test ID: 69788 Randomization: (0.3, 5 Control Water: SRW
pH D.O. Temp Survival / Reproduction
New old New o | CoeSem oy A B C D E F G H 1 ] SIGN-OFF
Dae: Y77l New WQ: TestImt. DM
0 7.%01 3_50 153 0] »] (o] (@] (o] o (=] (o] @} o Sol'n Prep: 5O lk) ’3, Time! |\
Date: [ 74(1b New WQ: 27 Counts. (&
! 8- 03 3 (09 7: 7 6 '3 3 ‘ 9 25.0 o o o © o © o © © o Sol'n Prelp: nH Old WQ:-@? Time )2 5Q
. - Date: q Q/l" New WQ: A& Counts. (¢
2 Zég 77! 8 ,l 15 317 S.% O QO Q © O Q o 0 S 0 Sol'nPrep:T,r/ olde;és— Time:i“5
p P . i . Date: Yl New WQ: TA Counts. Jio
U lrqol€ol e | 791335 leo|d |40l 5]8 |5 [ 4]lo|T(5 [wmrwon omegp gy
< ) Date: mg-(fb- New WQ: “TA- Counts: DM
\:3 4 1 S"'[ %‘(é %/1,0 ?t 9 3 ‘b 3 25 “‘ q % *,0 0 lO ﬂ O % &) O Sol'n Prep: ‘SL\“ \ oﬂom wQ: DT Time: 1300
é - Datc: 16 f2 ik New WQ:;&* Counts (22 ¢
-% 3 7’ 6 7 g.‘/(g 7‘8 6,)6 3@ 7 7,5 . l o o - lo O O \ ’S O )t’f ‘ O Sol'n Prep:-"v\ Old WQ: Time ‘330
i _ ] u Dadg3/, & New WQ: — Counts' () &
6 ‘6 -O% - (Dq 325 25“{ ) (‘) l \ - \S \CO ! -l \ é 20 | —’ lS Sol‘nP'rﬂ);m.l olde;a'BL Time: {SoS
Date: New WQ: Counts
- Sol'n Prep: ol WQ: Time
- Date: Old WQ: Counts
Time
26 “/0 30 20 3| 33 3% 38 30 Mean Neonates/Female = 2877

Survival / Reproduction

Cond. (#S/cm) B C D E F G m I 7 Sample ID

© c| © of o o o ol © YUY 180
o o S) o G O O o) @} Y4 180
ololo|o|o|o|o|e ] q41490
7B |5 | 5141615 |6 |9 4190
0| ©| © oliz | W] O |0 |10 HUAS
o |ift 's |lo|o |0 |[132|1% |0 “u\g4
13 114 g T 7 [ Ly (VS (v —

ECR KA 3¢( oY 33 3"‘{ EX 3"( 32~ |Mean Neonates/Female 33 G
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Pond 13 Test Date: U716
Project #: 26327 Test ID: 69788 Control Water: SRW
o pH — — D.O. - Cond. (uSlem) ’[;?g)p A _ : DSurviv:/Repro:uctionG . l SIGN.OFF
o [1.68 3.\ Ui olo|lolo| o] ofo
' (779179 |79 7.0 | 500 c o |olo]|alo o
2 | 76017.50 | 34 (7.9 | 484 oloe |o |o o |o |0
| qau [98 sy | 7.2 | ugs 5|4 |5 |£[51¢
gL e 786 ge [ AF | ugg ol |n|8lojolo
"5 750296 1 80 | eg | 48! nly oo |w lis|n
s |~ |39%5| — [4.0 | 492 i3 V7|17 [y | (1T

3% [25 3L 3¢ |21 [30 |31 |25

Cond. (uS/cm) . - - SurI;ival / R;producti;n - . :

’ { QS ©clolo|p|o o |©S]0o]|O

| 771780 |8, 1168 | 63% ool oo = ]°]°

| o7y | 95179 | 418 olololole |jo|o]o|o

| 1€ 794 w5 |20 | e 41|65 |4 |6 | |6

s W2V 5| 7] 649 |*|0|la|5({83 0o |0
s |t |29 [0 | 2o | 622 olo|ig |o|o|o [12]iz]i3
U (%5 12 |ie [is |1e |18 |16 |Is |18

25 3é ?)O ZG 30 25 $,5 34 23 |Mean Neonates/Female = 2.%V.
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Pond 13 Test Date: al23¢
Project #: 26327 Test ID: 69788 Control Water: SRW
Day _ pH _ _ D.O. ] ot usiem T(?g)p _ _ _ DSurviv:/Repm:ucﬁonG _ [ : SoNOrF
g '[Sgé 293 Ho|lo|lo|lo|lo|lo|lo]|lo]| of o
el Telay [0 928 | [o = [o o " [s[o [~ [~ [=
2 | L4741 (8.9 79 | €12 jo |o |o|lo oo |og|o |0 |D
M1l | Zapla.r | 7.5 sau ClYl4 |sls|d B 1714 15¢
2 | s ¥ vq [ 8] s o|S OlO0 |3 |JIo]J]o|lo | o]t
T s (70 ey | 80l [ g | 873 3o 1z is|o o [ |13 [i2 |o |
G I = 9 il I 50 R o |13 |1t 13 Jis |12 [It \7 Jis | 1D |

19 |22 123 (28 |26 |15 [27 |32 |2

Cond. (uS/cm) f - - Sugival / Rt;pmducti:n . . ] J

ACEY \ 377 o |lo|o|o|o|o|l oo|o]o

1 17,63 AT 3.9 7.3 }L;-S] g lo|lc|lo|leo|ec]|]C]o]|o

2 175570765 1 9.8 7.6 | isgx O |0 |0o]o|o |ojo |o|O

3 7.51 67/ iv.o| Z&| 350 Al4l61H51514 D13

s | 17ue 792 leg | 79| 143 F|(mo|o|o|o|le|s|o 3
s 17 | g2 2] | 1410 Ol |t | V3o
sl T %L [+.0] D g |~ {1 e |- [i9n [julg
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Pacific EcoRisk Environmental Consulting and Testing

Appendix E

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of Lehigh Pond 13 Site Water to
Ceriodaphnia dubia: Analysis Including Outlier Data
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CETIS Summary Report Report Date: 04 Oct-16 11:12 (p 1 of 2)
Test Code: 69788 | 17-2117-9824
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 10-2017-0884 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee
Start Date: 27 Sep-16 11:45 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 15:05 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 3h Source: In-House Culture Age: 1
Sample ID: 12-5390-1120 Code: Pond 13 Client: Lehigh Permanente
Sample Date: 26 Sep-16 10:00 Material:  Influent Project: 26327
Receive Date: 26 Sep-16 14:15 Source: Lehigh Permanente
Sample Age: 26h (2.1 °C) Station: Pond 13
Batch Note: Includes Outliers Ctrl C, 12.5 A
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
06-7593-3888 Reproduction 100 >100 NA 29.3% 1 Steel Many-One Rank Sum Test
10-1075-1526 Survival 100 >100 NA NA 1 Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95%UCL TU Method
12-4850-9209 Reproduction IC5 26 7.76 57.8 3.845 Linear Interpolation (ICPIN)
IC10 42.4 9.4 86.1 2.356
IC15 58.3 11 N/A 1.714
1C20 73.8 32.8 N/A 1.355
IC25 89.3 48.2 N/A 1.12
IC40 >100 N/A N/A <1
IC50 >100 N/A N/A <1
Reproduction Summary
C-% Control Type  Count Mean 96% LCL 95% UCL Min Max StdErr  StdDev  CV% %Effect
0 Lab Water Contr 10 28.2 20.8 35.6 0 38 3.29 104 36.9% 0.0%
6.25 10 33.6 30.7 36.5 28 42 1.3 4.12 12.2% -19.1%
12.5 10 29.2 22 36.4 2 37 3.17 10 34.3% -3.55%
25 10 29.7 26 334 23 36 1.65 5.21 17.5% -5.32%
50 10 271 23 31.2 19 37 1.8 57 21.1% 3.9%
100 10 221 14.7 29.5 4 33 3.25 10.3 46.6% 21.6%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 0.0%
6.25 10 1 1 1 1 1 0 0 0.0% -11.1%
12.5 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 0.0%
25 10 1 1 1 1 1 0 0 0.0% -11.1%
50 10 1 1 1 1 1 0 0 0.0% -11.1%
100 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 11.1%
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CETIS Summary Report Report Date: 04 Oct-16 11:12 (p 2 of 2)

Test Code: 69788 | 17-2117-9824
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 29 26 0 30 31 31 33 34 38 30
6.25 42 30 28 39 32 33 34 32 34 32
12.5 2 34 29 32 32 27 30 37 35 34
25 23 25 36 30 26 30 35 33 36 23
50 19 22 28 33 28 26 25 37 32 21
100 23 24 4 33 31 5 30 21 30 20
Survival Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 0 1 1 1 1 1 1 1
6.25 1 1 1 1 1 1 1 1 1 1
12.5 0 1 1 1 1 1 1 1 1 1
25 1 1 1 1 1 1 1 1 1 1
50 1 1 1 1 1 1 1 1 1 1
100 1 1 0 1 1 0 1 1 1 1
Survival Binomials
C-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 " 01 1”1 11 1 11 171 17 7
6.25 171 11 11 171 11 1 11 1 1M 11
12.5 0N n n mn n 1 n 171 1M 11
25 11 mn (1Al 17 n mn (1Al 11 171 7
50 (7| 11 n 17 11 1 mn 1 171 1
100 11 1 on 11 n (VA 1M 1 171 11

000-034-187-2 CETISM 8. 7.16 Analyst: R(] oA SO




CETIS Analytical Report Report Date: 04 Oct-16 11:12 (p 1 of 1)
Test Code: 69788 | 17-2117-9824
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  06-7593-3888 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 11:12 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 29.3% 100 >100 NA 1
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)
Lab Water Control  6.25 127 75 3 18 0.9983 Asymp Non-Significant Effect
12.5 114 75 3 18 0.9590 Asymp Non-Significant Effect
25 102 75 3 18 0.7570 Asymp Non-Significant Effect
50 88 75 2 18 0.2908 Asymp Non-Significant Effect
100 82.5 75 3 18 0.1507 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 707.4833 141.4967 5 217 0.0709 Non-Significant Effect
Error 3519.5 65.17593 54
Total 4226.983 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 12.9 15.1 0.0243 Equal Variances
Distribution Shapiro-Wilk W Normality 0.844 0.946 <0.0001  Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 28.2 20.8 35.6 30.5 0 38 3.29 36.9% 0.0%
6.25 10 33.6 30.7 36.5 325 28 42 1.3 12.2% -19.1%
12.5 10 29.2 22 36.4 32 2 37 3.17 34.3% -3.55%
25 10 29.7 26 334 30 23 36 1.65 17.5% -5.32%
50 10 271 23 31.2 27 19 37 1.8 21.1% 3.9%
100 10 221 14.7 29.5 23.5 4 33 3.25 46.6% 21.6%
Graphics
45 15
40 10 “.. a o ®
c i Fa s 77, 3 5 -
§ » / | o f
T L H .
b v 5
y 7] 5 o
20 10
15 15
- L]
10 20
5 -25
L]
o -3
oW 6.25 125 50 100 -2.5 -15 1.0 -0.5 0.0 05 1.0 15 20 2.5

C-%

Rankits

000-034-187-2

CETIS™/P8.7.16

Analyst: ﬂ’(] QA: SO




CETIS Analytical Report Report Date: 04 Oct-16 11:12 (p 1 of 1)
Test Code: 69788 | 17-2117-9824
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  12-4850-9209 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 11:12 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1543623 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 26 7.76 57.8 3.845 1.73 12.88
IC10 42.4 9.4 86.1 2.356 1.161 10.63
IC15 58.3 11 N/A 1.714 NA 9.107
1C20 73.8 32.8 N/A 1.355 NA 3.045
IC25 89.3 48.2 N/A 1.12 NA 2.076
IC40 >100 N/A N/A <1 NA NA
IC50 >100 N/A N/A <1 NA NA
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 28.2 0 38 3.29 10.4 36.9% 0.0%
6.25 10 336 28 42 1.3 412 12.2% -19.1%
12.5 10 29.2 2 37 3.17 10 34.3% -3.55%
25 10 297 23 36 1.65 5.21 17.5% -5.32%
50 10 271 19 37 1.8 5.7 21.1% 3.9%
100 10 221 4 33 3.25 10.3 46.6% 21.6%
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Pacific EcoRisk Environmental Consulting and Testing

Appendix F

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of Lehigh Pond 14 Site Water to
Ceriodaphnia dubia: Analysis Excluding Outlier Data
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CETIS Summary Report Report Date: 04 Oct-16 13:04 (p 1 of 2)

Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 07-2617-3516 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee
Start Date: 27 Sep-16 11:30 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 15:02 Species:  Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 4h Source:  In-House Culture Age: 1
Sample ID: 06-9986-9661 Code: Pond 14 Client: Lehigh Permanente
Sample Date: 26 Sep-16 10:33 Material:  Influent Project: 26327
Receive Date: 26 Sep-16 14:15 Source: Lehigh Permanente
Sample Age: 25h (2.1 °C) Station: Pond 14
Batch Note:  Excludes Outlier 25 D
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
01-3930-3964 Reproduction 100 >100 NA 28.2% 1 Steel Many-One Rank Sum Test
02-0030-7518 Survival 100 >100 NA NA 1 Fisher Exact/Bonferroni-Holm Test

Point Estimate Summary

Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
15-7433-3217 Reproduction IC5 3.03 1.67 89 33 Linear Interpolation (ICPIN)
IC10 6.06 3.35 N/A 16.5
IC15 >100 N/A N/A <1
IC20 >100 N/A N/A <1
IC25 >100 N/A N/A <1
1C40 >100 N/A N/A <1
1C50 >100 N/A N/A <1

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 30.3 27.5 33.1 24 36 1.23 3.89 12.8% 0.0%
6.25 10 20.9 11.2 30.6 0 32 4.27 13.5 64.6% 31.0%
12.5 10 31.2 27.5 34.9 25 39 1.65 52 16.7% -2.97%
25 9 30.3 271 33.5 25 37 1.39 4.18 13.8% -0.11%
50 10 29.3 26.5 32.1 22 36 1.25 3.95 13.5% 3.3%
100 10 258 19.7 31.9 13 40 2.68 8.47 32.8% 14.9%

Survival Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
6.25 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
12.5 10 1 1 1 1 1 0 0 0.0% 0.0%

25 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
50 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%

000-034-187-2 CETIS™1%.7.16 Analyst: feé Q. SD




CETIS Summary Report Report Date: 04 Oct-16 13:04 (p 2 of 2)

Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 36 36 31 27 33 28 24 31 28 29
6.25 0 0 5 29 32 30 30 30 24 29
12.5 37 39 33 32 27 30 26 37 26 25
25 37 33 33 26 32 25 33 28 26
50 30 36 29 32 32 29 25 31 22 27
100 40 30 29 26 31 19 28 13 29 13
Survival Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
6.25 0 0 1 1 1 1 1 1 1 1
12.5 1 1 1 1 1 1 1 1 1 1
25 1 1 1 0 1 1 1 1 1 1
50 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Survival Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 mn n 1M 11 1 mn 1 1 111
6.25 0/1 on i i 11 1 mn 11 1 mn
12.5 il 1 11" 11 n mn 1 1 11 11
25 il 1 1M 0/1 7 i1 11 1M 11 11
50 i 171 il 1 1 7 11 11 i 171
100 1 n 7 1 1 i mn 171 mn 171

56/75 ‘é (7
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CETIS Analytical Report Report Date: 04 Oct-16 12:59 (p 1 of 1)
Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID: 02-0030-7518 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 12:58 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed LOEL TOEL TU
Untransformed C>T NA NA >100 NA 1
Fisher Exact/Bonferroni-Holm Test
Control vs C-% Test Stat P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 0.237 1.0000 Exact Non-Significant Effect
12.5 1 1.0000 Exact Non-Significant Effect
25 0.5 1.0000 Exact Non-Significant Effect
50 1 1.0000 Exact Non-Significant Effect
100 1 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR +R PropNR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
6.25 8 2 10 0.8 0.2 20.0%
12.5 10 0 10 1 0 0.0%
25 9 1 10 0.9 0.1 10.0%
50 10 0 10 1 0 0.0%
100 10 0 10 1 0 0.0%
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CETIS Analytical Report Report Date: 04 Oct-16 13:04 (p 1 of 1)
Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  01-3930-3964 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 12:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 28.2% 100 >100 NA 1
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 86.5 75 2 18 0.2473 Asymp Non-Significant Effect
12.5 109 75 2 18 0.9082 Asymp Non-Significant Effect
25 101 75 2 18 0.7129 Asymp Non-Significant Effect
50 101 75 5 18 0.7129 Asymp Non-Significant Effect
100 89 75 3 18 0.3218 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 712.5333 142.5067 5 2.04 0.0875 Non-Significant Effect
Error 37724 69.85926 54
Total 4484.933 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 221 15.1 0.0005 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.909 0.946 0.0003 Non-normal Distribution
Reproduction Summary
C-% Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Water Contr 10 30.3 27.5 33.1 30 24 36 1.23 12.8% 0.0%
6.25 10 20.9 11.2 30.6 29 0 32 4.27 64.6% 31.0%
12.5 10 31.2 27.5 34.9 31 25 39 1.65 16.7% -2.97%
25 10 27.3 19.9 347 30 0 37 3.28 38.0% 9.9%
50 10 29.3 26.5 32.1 29.5 22 36 1.25 13.5% 3.3%
100 10 258 19.7 31.9 28.5 13 40 2.68 32.8% 14.9%
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CETIS Analytical Report Report Date: 04 Oct-16 13:04 (p 1 of 1)
Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  15-7433-3217 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 12:59 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 651813 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 3.03 1.67 89 33 1.123 59.78
IC10 6.06 3.35 N/A 16.5 NA 29.89
IC15 >100 N/A N/A <1 NA NA
IC20 >100 N/A N/A <1 NA NA
IC25 >100 N/A N/A <1 NA NA
IC40 >100 N/A N/A <1 NA NA
IC50 >100 N/A N/A <1 NA NA
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 30.3 24 36 1.23 3.89 12.8% 0.0%
6.25 10 209 0 32 4.27 13.5 64.6% 31.0%
12.5 10 31.2 25 39 1.65 5.2 16.7% -2.97%
25 10 27.3 0 37 3.28 10.4 38.0% 9.9%
50 10 29.3 22 36 1.25 3.95 13.5% 3.3%
100 10 25.8 13 40 2.68 8.47 32.8% 14.9%
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Pond 14 TestDate: G /27/(¢o
Project #: 26327 Test ID: 69789 Randomization: 0. 7.2 Control Water: SRW
Tem Survival / Reproduction
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Pond 14 Test Date: 9{21]1.
Project #: 26327 Test ID: 69789 Control Water: SRW
! Survival / Reproduction SIGN-OFF
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Pond 14 Test Date: 927 ¢,
Project #: 26327 Test ID: 69789 Control Water: SRW
T Doy pH D.O. _ Cond. (uSem) T?gf N _ _ DSurvivaEI/Repro:uctionG . 1 J SIGN.OFF
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Pacific EcoRisk Environmental Consulting and Testing

Appendix G

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of Lehigh Pond 14 Site Water to
Ceriodaphnia dubia: Analysis Including Outlier Data
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CETIS Summary Report Report Date: 04 Oct-16 12:59 (p 1 of 2)
Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 07-2617-3516 Test Type: Reproduction-Survival (7d) Analyst: Robert Gee
Start Date: 27 Sep-16 11:30 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 15:02 Species:  Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 4h Source:  In-House Culture Age: 1
Sample ID: 06-9986-9661 Code: Pond 14 Client: Lehigh Permanente
Sample Date: 26 Sep-16 10:33 Material:  Influent Project: 26327
Receive Date: 26 Sep-16 14:15 Source: Lehigh Permanente
Sample Age: 25h (2.1 °C) Station: Pond 14
Batch Note: Includes Qutlier 25 D
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
01-3930-3964 Reproduction 100 >100 NA 28.2% 1 Steel Many-One Rank Sum Test
02-0030-7518 Survival 100 >100 NA NA 1 Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95%LCL 95% UCL TU Method
15-7433-3217 Reproduction IC5 3.03 1.67 89 33 Linear Interpolation (ICPIN)
IC10 6.06 3.35 N/A 16.5
IC15 >100 N/A N/A <1
1C20 >100 N/A N/A <1
IC25 >100 N/A N/A <1
1C40 >100 N/A N/A <1
IC50 >100 N/A N/A <1
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 303 27.5 33.1 24 36 1.23 3.89 12.8% 0.0%
6.25 10 20.9 11.2 30.6 0 32 427 13.5 64.6% 31.0%
12.5 10 31.2 27.5 349 25 39 1.65 52 16.7% -2.97%
25 10 27.3 19.9 347 0 37 3.28 10.4 38.0% 9.9%
50 10 293 26.5 32.1 22 36 1.25 3.95 13.5% 3.3%
100 10 258 19.7 31.9 13 40 2.68 8.47 32.8% 14.9%
Survival Summary
C-% Controi Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev  CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
6.25 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
12.5 10 1 1 1 1 1 0 0 0.0% 0.0%
25 10 0.9 0.674 1 0 1 0.1 0.316 351% 10.0%
50 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
000-034-187-2 CETIS™41%.7.16 Analyst: R (’ QA: sH




CETIS Summary Report Report Date: 04 Oct-16 12:59 (p 2 of 2)

Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 36 36 31 27 33 28 24 31 28 29
6.25 0 0 5 29 32 30 30 30 24 29
12.5 37 39 33 32 27 30 26 37 26 25
25 37 33 33 0 26 32 25 33 28 26
50 30 36 29 32 32 29 25 31 22 27
100 40 30 29 26 31 19 28 13 29 13
Survival Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
6.25 0 0 1 1 1 1 1 1 1 1
12.5 1 1 1 1 1 1 1 1 1 1
25 1 1 1 0 1 1 1 1 1 1
50 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Survival Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 11 1m 11 17 171 11 171 11 111
6.25 0/1 on 17 11 n 11 11 11 7 171
12.5 7 1M 171 17 11 n 7 17 1”7 111
25 171 mn 11 0/1 111 n 171 17 il 171
50 171 11 11 171 1M 7 171 17 111 171
100 1M 11 171 1M 17 171 17 11 171 1M

5/75 ﬂ 6

000-034-187-2 CETISTg v1.8.7.16 Analyst: QA: SD




CETIS Analytical Report Report Date: 04 Oct-16 12:59 (p 1 of 1)
Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  01-3930-3964 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 12:58 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 28.2% 100 >100 NA 1
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 86.5 75 2 18 0.2473 Asymp Non-Significant Effect
12.5 109 75 2 18 0.9082 Asymp Non-Significant Effect
25 101 75 2 18 0.7129 Asymp Non-Significant Effect
50 101 75 5 18 0.7129 Asymp Non-Significant Effect
100 89 75 3 18 0.3218 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 712.5333 142.5067 5 2.04 0.0875 Non-Significant Effect
Error 3772.4 69.85926 54
Total 4484.933 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 221 15.1 0.0005 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.909 0.946 0.0003 Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 30.3 27.5 331 30 24 36 1.23 12.8% 0.0%
6.25 10 20.9 11.2 30.6 29 0 32 4.27 64.6% 31.0%
12.5 10 31.2 27.5 34.9 31 25 39 1.65 16.7% -2.97%
25 10 27.3 19.9 347 30 0 37 3.28 38.0% 9.9%
50 10 29.3 26.5 32.1 29.5 22 36 1.25 13.5% 3.3%
100 10 258 19.7 31.9 28.5 13 40 2.68 32.8% 14.9%
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CETIS Analytica| Report Report Date: 04 Oct-16 12:59 (p 1 of 1)
Test Code: 69789 | 19-2079-7963
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  15-7433-3217 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 12:59 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 651813 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95%UCL TU 95% LCL 95% UCL
IC5 3.03 1.67 89 33 1.123 59.78
IC10 6.06 3.35 N/A 16.5 NA 29.89
IC15 >100 N/A N/A <1 NA NA
IC20 >100 N/A N/A <1 NA NA
IC25 >100 N/A N/A <1 NA NA
IC40 >100 N/A N/A <1 NA NA
IC50 >100 N/A N/A <1 NA NA
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 30.3 24 36 1.23 3.89 12.8% 0.0%
6.25 10 209 0 32 4.27 13.5 64.6% 31.0%
12.5 10 31.2 25 39 1.65 52 16.7% -2.97%
25 10 27.3 0 37 3.28 10.4 38.0% 9.9%
50 10 29.3 22 36 1.25 3.95 13.5% 3.3%
100 10 25.8 13 40 2.68 8.47 32.8% 14.9%
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Test Data and Summary of Statistics for the
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CETIS summary Report Report Date: 04 Oct-16 09:48 (p 1 of 2)
Test Code: 69790 | 02-6694-9084
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 15-1022-7721 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee
Start Date: 27 Sep-16 12:50 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 14:05 Species:  Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 1h Source: In-House Culture Age: 1
Sample ID: 04-5687-9373 Code: NaCl Client: Reference Toxicant
Sample Date: 27 Sep-16 12:50 Material:  Sodium chloride Project: 26308
Receive Date: 27 Sep-16 12:50 Source: Reference Toxicant
Sample Age: NA (25.6 °C) Station: In House
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
16-6965-0530 Reproduction 500 1000 707.1 22.5% Wilcoxon/Bonferroni Adj Test
05-1926-9841 Survival 2000 2500 2236 NA Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level mg/L 95% LCL 95% UCL TU Method
01-8681-6691 Reproduction IC5 335 177 574 Linear Interpolation (ICPIN)
IC10 541 353 882
IC15 620 523 1080
1C20 700 606 1140
IC25 780 678 1270
1C40 1510 849 1580
1C50 1620 959 1680
03-6116-4434 Survival EC50 1740 1460 2080 Spearman-Karber
Reproduction Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 335 317 35.3 30 38 0.778 2.46 7.35% 0.0%
500 10 31 28.5 335 26 38 1.09 343 11.1% 7.46%
1000 9 20.3 9.21 315 0 33 4.82 14.5 71.1% 39.3%
1500 10 207 17.5 23.9 9 24 1.43 4.52 21.8% 38.2%
2000 10 5.3 1.16 9.44 0 18 1.83 5.79 109.0%  84.2%
2500 10 o] 0 0 0 0 0 0 100.0%
Survival Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
500 10 1 1 1 1 1 0 0 0.0% 0.0%
1000 9 0.667 0.282 1 0 1 0.167 0.5 75.0% 33.3%
1500 10 1 1 1 1 1 0 0 0.0% 0.0%
2000 10 06 0.231 0.969 0 1 0.163 0.516 86.1% 40.0%
2500 10 0 0 0 0 0 0 0 100.0%

000-034-187-2

CETIS®9{7%8.7.16
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CETIS Summary Report Report Date: 04 Oct-16 09:48 (p 2 of 2)

Test Code: 69790 | 02-6694-9084
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 34 31 31 38 30 36 34 35 33 33
500 33 38 28 32 26 32 27 31 32 31
1000 32 33 31 30 0 27 4 26 0
1500 24 24 21 24 9 23 23 20 20 19
2000 0 0 0 7 9 4 18 8 0 7
2500 0 0 0 0 0 0 0 0 0 0
Survival Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
500 1 1 1 1 1 1 1 1 1 1
1000 1 1 1 1 0 1 0 1 0
1500 1 1 1 1 1 1 1 1 1 1
2000 0 0 0 1 1 1 1 1 0 1
2500 0 0 0 0 0 0 0 0 0 0
Survival Binomials
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 17N 11 1 171 171 11 171 11 171
500 1 mn 1 1 i1kl 171 11 171 171 111
1000 11 17N 11 17 0/ 1 oM 1 0/1
1500 17 17 11 17 171 171 17 171 171 171
2000 on on 0N 1”7 mn m”m 171 7 on 171
2500 0N on 01 on 0N 01 0N 0/1 on 01

000-034-187-2 CET|SZ'9/\Z‘F.8.7.16 Analyst: ﬁé QA SD




04 Oct-16 09:50 ( 1 of 1)

CETIS QC Plot Report Date:
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Test Type: Reproduction-Survival (7d) Organism: Ceriodaphnia dubia (Water Flea) Material: Sodium chloride

Protocol: EPA-821-R-02-013 (2002) Endpoint: Survival Source: Reference Toxicant-REF
Ceriodaphnia Survival and Reproduction Test
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Mean: 1721 Count: 20 -2s Warning Limit: 727.8 -3s Action Limit: 231
Sigma: 4968 28.90% +2s Warning Limit: 2715 +3s Action Limit: 3212

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2016 May 10 14:15 1594 -127.2 -0.2561 04-1900-2071 02-7180-6176
2 17 16:30 2117 396 0.7971 02-0217-2091 01-8095-6167
3 24 1440 1369 -352 -0.7085 12-4725-4616  17-8748-4211
4 Jun 14 12:15 3214 -1400 -2.817 -) 06-1840-5245 14-8979-7423
5 23 1040 2125 403.7 0.8126 16-6250-9087 17-5652-1508
6 23 13:25 2105 384.4 0.7738 07-7424-9431  12-9537-7598
7 28 13:.00 1933 212 0.4267 09-5722-1456  07-9253-0885
8 Jul 6 13:.00 2019 297.9 0.5996 09-9739-4449  17-8269-3326
9 7 10:20 2064 343.2 0.6909 07-3590-7818 09-8307-4510
10 12 13:45 1831 109.6 0.2207 19-4280-6480 04-6439-4868
11 Aug 9 14:15 1918 197.4 0.3973 01-7078-3993  16-1640-2231
12 11 15:25 1759 38.26 0.07701 05-4282-8788 09-4783-9953
13 18 13:30 2050 328.9 0.662 09-3523-7380 14-1088-4073
14 23 1415 1870 149 0.2999 20-3175-3833  16-0364-9515
15 25 14:35 1968 247 0.4972 08-0124-0684 18-2643-7985
16 30 16:05 1913 191.7 0.3859 02-5260-5089 09-5069-0405
17 Sep 8 1340 1957 236.4 0.4759 18-2267-1225 (05-8688-6279
18 13 10:20 1198 -523 -1.053 15-9643-7614 12-2668-1557
19 15 14:20 1718 -3.382 -0.00681 16-2243-5631 01-5480-0827
20 20 15.00 597.9 -1123 -2.261 (-) 18-2996-3053 17-7702-4069
21 27 12:50 1739 17.88 0.03599 02-6694-9084 03-6116-4434

000-034-187-2
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CETIS QC Plot Report Date: 04 Oct-16 09:51 (1 of 1)
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Test Type: Reproduction-Survival (7d) Organism: Ceriodaphnia dubia (Water Flea) Material: Sodium chloride

Protocol: EPA-821-R-02-013 (2002) Endpoint: Reproduction Source: Reference Toxicant-REF
Ceriodaphnia Survival and Reproduction Test
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1 2 3 4 5 6 7 8 9 o1 12 13 14 15 16 17 18 19 20 2
Mean: 1326 Count: 20 -2s Warning Limit: 598.4 -3s Action Limit: 234.4
Sigma: 364 Cv: 27.50% +2s Warning Limit: 2054 +3s Action Limit: 2418

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action Test D Analysis ID

1 2016 May 10 14:15 1216 -110 -0.3021 04-1900-2071 20-3182-9235

2 17 16:30 1684 3584 0.9847 02-0217-2091 07-3645-9270

3 24 1440 1042 -284.3 -0.7811 12-4725-4616  17-2108-7232

4 Jun 14 12115 255 -1071 -2.942 ) 06-1840-5245 10-0782-9712

5 23 10:40 1603 277.2 0.7616 16-6250-9087 07-8286-1737

6 23 13:25 1628 302.2 0.8303 07-7424-9431  14-5397-9899

7 28 13:00 908.1 -417.9 -1.148 09-5722-1456  07-0717-9325

8 Jul 6 13:.00 1696 370.1 1.017 09-9739-4449  05-4282-8277

9 7 10:20 1679 353 0.9699 07-3590-7818  02-2720-1850

10 12 13145 1435 109 0.2995 19-4280-6480 01-6291-6561

11 Aug 9 14:15 1528 202.3 0.5558 01-7078-3993  16-5522-9106

12 11 1525 1598 271.5 0.746 05-4282-8788 20-6991-7970

13 18 13:30 1607 281.3 0.7727 09-3523-7380 12-7959-5180

14 23 1415 1598 271.9 0.7469 20-3175-3833  12-9031-4120

15 25 1435 1196 -130.1 -0.3574 08-0124-0684 03-1672-5825

16 30 16:05 1425 99 0.272 02-5260-5089  20-2491-5546

17 Sep 8 1340 1226 -100.1 -0.2749 18-2267-1225 12-1761-7946

18 13 10:20 9309 -395.1 -1.086 15-9643-7614  16-7658-0121

19 15 1420 1132 -193.7 -0.5323 16-2243-5631 01-2656-4408

20 20 15:00 1140 -186.3 -0.5118 18-2996-3053  19-4443-0639

21 27 12:50 1624 297.8 0.818 02-6694-9084 01-8681-6691

000-034-187-2
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Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: Cf/ 1 / ! C'
Project #: 26308 Test ID: 69790 Randomization: | 0.G.) Control Water: SRW
Conductivity (j:S/cm) Survival / Reproduction SIGN.OFF
A B C D E F G H 1 J i
~ Date:Y2/, L. New WQ: Test Init: (O€
O O O o o o o o o o Sol'n Prep:()c. ! /L_ Time: ;75 Q)
Date: §f7es( | New WQNZeALounts (.t '
o |0 ] O o &1 O o o |° Sol'n Prep ())Z:/ (Jb Old WQ: ;; Time |7 1D ",;-/IL
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E 3 7' 92, g'}[/,) 3 ) 2 b . ’ 348 5'.;;/ 253 C; 5 5 (9 - g‘, (0 SN ) 5 @) SofnPrepTi(  OWMWQ @ (5  Time z¢
s ' )67 —~ Date{C[I[\fF New wQ: " TE..  Counts:y\{_
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Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: C?/ 2—7/ lér

Project #: 26308 Test ID: 69790 Control Water: SRW
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Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: 9/ 7/7//C,
Project #: 26308 Test ID: 69790 Control Water: SRW
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Paul Bedore October 19,2016
Robertson-Bryan, Inc.
9888 Kent Street
Elk Grove, CA 95624

Paul:

I have enclosed our report “An Evaluation of the Chronic Toxicity of Lehigh Permanente
Cement Plant Pilot Reverse-Osmosis (RO) Water Samples to Ceriodaphnia dubia” for the
Biological Effluent and Permeate samples collected September 6, 2016.

Chronic Effects of Biological Effluent and Permeate on Ceriodaphnia dubia
There was a significant reduction in survival in the 40% effluent blend treatment; the
survival EC25 was 29% effluent blend resulting in 3.4 TUc. There were significant
reductions in reproduction down through the 12.5% effluent blend treatment; the
reproduction IC25 was 10.7% effluent blend, resulting in 9.3 TUc.

There was no significant reduction to survival observed in the unfiltered 25% treatment;
however, a significant reduction in reproduction was observed when compared to the Lab
Water Control.

If you have any questions regarding the performance and interpretation of these tests, feel free to
contact my colleague Chris Dudenhoeffer or myself at (707) 207-7760.

Regards,

Stephen L. Clark
Vice President & Special Projects Director

Pacific EcoRisk is accredited in accordance with NELAP (ORELAP ID 4043). Pacific EcoRisk certifies
that the test results reported herein conform to the most current NELAP requirements for parameters for
which accreditation is required and available. Any exceptions to NELAP requirements are noted, where
applicable, in the body of the report. This report shall not be reproduced, except in full, without the written
consent of Pacific EcoRisk. This testing was performed under Lab Order 26261.

94534 phone: 707.207.7760  fax: 707.207.791¢

207.77 07.7916  www.pacificecorisk
1/55 FR)
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1. INTRODUCTION

Under contract to the Robertson-Bryan, Pacific EcoRisk (PER) conducted an evaluation of the
chronic toxicity of Lehigh Permanente Southwest Cement Company Reverse-Osmosis (RO)
Biological Effluent and Permeate water samples. This evaluation consisted of performing the US
EPA chronic 3-brood survival and reproduction test with the crustacean Ceriodaphnia dubia.
This test was conducted on samples collected on September 6, 2016. In order to assess the
sensitivity of the organisms to chemical stress, a monthly reference toxicant test was performed.
This report describes the performance and results of these tests.

2. CHRONIC TOXICITY TEST PROCEDURES

This testing followed established guidelines in “Short-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth Edition (EPA-821-
R-02-013)”.

2.1 Receipt and Handling of the Biological Effluent and Permeate Samples

On September 6™, samples of Lehigh Biological Effluent and Permeate were collected into
appropriately cleaned sample containers. These samples were transported the day of collection,
on ice and under chain-of-custody, to the PER laboratory in Fairfield, CA. Aliquots of each
water sample were collected for analysis of initial water quality characteristics (Table 1) with the
remainder of each sample being stored at 0-6°C except when being used to prepare test solutions.
Based on client guidance, the Biological Effluent and Permeate samples were areared for 15
minutes upon receipt to address concerns about D.O. and sulfide concentrations. The post-
aeration sulfide concentrations were 0.090 mg/L and 0.001 mg/L for the Biological Effluent and
Permeate samples, respectively. The chain-of-custody records for the collection and delivery of
the samples are presented in Appendix A.

Table 1. Initial water quality characteristics of the Biological Effluent and Permeate Samples.

Sample Temp D.O. |Alkalinity | Hardness |Conductivity Res1dpal Total' Sulfide
Receipt | Sample ID ©C) pH (mg/L)| (mg/L) (mg/L) (uS/em) Chlorine | Ammonia| (mg/L)
Date & & & (mg/L) | (mg/L N)
or/16 | Biological | gl g6 | 64 | 794 2570 3960 054 | <100 | 080
Effluent
9/6/16 Permeate 8.1*¥ | 779 | 85 3.7 1.2 19 0 <1.00 0.002

* The samples were received on ice the day of sample collection; the temperature of the temperature blank was
<6°C.
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2.2 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia

The chronic toxicity test with C. dubia consists of exposing individual females to several
Biological Effluent/Permeate mixtures for the length of time it takes for the Lab Control
treatment females to produce three broods (typically 6-8 days), after which effects on survival
and reproduction are evaluated. The specific procedures used in this testing are described below.

The Lab Water Control medium for this test consisted of a synthetic reconstituted freshwater
(SRW adjusted to EPA “moderately-hard” hardness), prepared by addition of reagent grade
chemicals to Type 1 lab water. The Biological Effluent and Permeate samples were used to
prepare daily test mixtures at concentrations of 6.25%, 12.5%, 18.75%, 25% and 40% Biological
Effluent. Before sample preparation, both the Biological Effluent and Permeate samples were
filtered using a 0.2um filter. A separate unfiltered 25% Biological Effluent treatment was tested
in addition to the filtered dilution series; a filtration blank consisting of 0.2 ym-filtered control
water was also tested. For each test treatment, 200 mL aliquots of test solution were amended
with the alga Selenastrum capricornutum and Yeast-Cerophyll®-Trout Food (YCT) to provide
food for the test organisms. “New” water quality characteristics (pH, D.O., and conductivity)
were measured on these food-amended test solutions prior to use in this testing.

There were 10 replicates for each test treatment, each replicate consisting of 15 mL of test
solution in a 30-mL plastic cup. This “3-brood” test was initiated by allocating one neonate (<24
hrs old and within 8 hrs of age) Ceriodaphnia, obtained from in-house laboratory cultures, into
each replicate cup. The test replicate cups were placed into a temperature-controlled room at
25°C, under cool white fluorescent lighting on a 16L:8D photoperiod.

Each day of the test, fresh test solutions were prepared and characterized as before, and a “new”
set of replicate cups was prepared. The test replicate cups containing the test organisms were
examined, with surviving organisms being transferred to the corresponding new cup. The
contents of each of the remaining “old” replicate cups was carefully examined and the number of
neonate offspring produced by each parent organism was determined, after which the “old” water
quality characteristics (pH, D.O., and conductivity) were measured for the old solution from one
randomly-selected replicate at each treatment.

After it was determined that 260% of the females in the Lab Water Control treatment had
produced their third brood of offspring, the test was terminated. The resulting survival and
reproduction (# of offspring) data were analyzed to evaluate any impairment(s) caused by the
Biological Effluent/Permeate mixtures; all statistical analyses were performed using the CETIS®
statistical software.

2.2.1 Reference Toxicant Testing of the Ceriodaphnia dubia

In order to assess the sensitivity of the test organisms to toxic stress, a monthly reference
toxicant test was performed. The reference toxicant test was performed similarly to the
effluent/permeate test except that test solutions consisted of modified Lab Control Water

"5 T




Pacific EcoRisk Environmental Consulting & Testing

medium spiked with NaCl at test concentrations of 500, 1000, 1500, 2000, and 2500 mg/L.. The
resulting test response data were statistically analyzed to determine key dose-response point
estimates (e.g., EC50); all statistical analyses were made using the CETIS® software. These
response endpoints were then compared to the “typical response” ranges established by the mean
+ 2 SD of the point estimates generated by the most recent previous reference toxicant tests
performed by this lab.
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3. RESULTS
3.1 Effects of Biological Effluent/Permeate on Ceriodaphnia dubia

The results of this test are summarized below in Table 2. There was a significant reduction in
survival in the 40% effluent blend treatment; the survival EC25 was 29% effluent blend, resulting
in 3.4 TUc. There were significant reductions in reproduction down through the 12.5% effluent
blend treatment; the reproduction IC25 was 10.7% effluent blend, resulting in 9.3 TUc.

There were no significant reductions to survival observed in the unfiltered 25% treatment;
however, a significant reduction in reproduction was observed when compared to the Lab Water
Control.

As some of the replicates did not produce a third brood upon test termination on Day 6, the test
was evaluated the following day. There were only minor differences in the outcome of the Day 7
test when compared to the Day 6 data.

The test data and summary of statistical analyses for this test through Day 6 are presented in
Appendix B. The test data and summary of statistical analyses for this test through Day 7 are
presented in Appendix C.

Table 2. Effects of Biological Effluent/Permeate blends on Ceriodaphnia dubia.
Test Treatment 9 Survival (me?nel;#rg?g(ti?sgrrling)
Lab Water Control 100 243
Filtered Lab Water Control 100 233
6.25% Filtered Effluent Blend 90 224
12.5% Filtered Effluent Blend 90 16.4%*
18.75% Filtered Effluent Blend 100 16.8*
25% Filtered Effluent Blend 90 10.3%*
40% Filtered Effluent Blend 10* 2.2
25% Untfiltered Effluent Blend 90 3.1*
Summary of Statistics
NOEC = 25% Effluent Blend 6.25% Effluent Blend
TUc (where TUc = 100/NOEC) 4 TUc 16 TUc
Survival EC25 or Reproduction IC25 = 29.2% Effluent Blend | 10.7% Effluent Blend
TUc (where TUc = 100/EC25 or 100/I1C25) = 34 TUc 9.3 TUc
Survival EC50 or Reproduction IC50 = 32.6% Effluent Blend | 23.2% Effluent Blend
TUc (where TUc = 100/EC50 or 100/IC50) = 3.1 TUc 4.3 TUc
Test PMSD N/A 25.8%

* The response at this test treatment was significantly less than the Lab Water Control response at p < 0.05.
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Pacific EcoRisk Environmental Consulting & Testing

3.1.1 Reference Toxicant Toxicity to Ceriodaphnia dubia

The results of this test are summarized below in Table 3. The survival ECso and reproduction
ICso for this test were consistent with the “typical response” ranges established by the reference
toxicant test database for this species, indicating that these test organisms were responding to
toxicant stress in a typical and consistent fashion. The test data and summary of statistical
analyses for this test are presented in Appendix D.

Table 3. Reference toxicant testing: Effects of NaCl on Ceriodaphnia dubia.
NaCl Treatment (mg/L) % Survival " iif;g‘;f%‘ﬁle)
Lab Water Control 100 25.6
500 100 20.9%
1000 60 11.5%
1500 20% 2.2
2000 30* 0.8
2500 0% -
Summary of Statistics
Survival ECs0 or Reproduction ICs0 = | 1200 931

* The response at this test treatment was significantly less than the Lab Control treatment response at p < 0.05.
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Pacific EcoRisk Environmental Consulting & Testing

4. SUMMARY & CONCLUSIONS

An chronic toxicity evaluation was performed on the Lehigh Permanente Cement Plant
biological effluent and permeate water samples using Ceriodaphnia dubia. The results of this
testing follow:

Effects of Biological Effluent/Permeate on Ceriodaphnia dubia

There was a significant reduction in survival in the 40% effluent blend treatment; the survival
EC25 was 29% effluent blend, resulting in 3.4 TUc. There were significant reductions in
reproduction down through the 12.5% effluent blend treatment; the reproduction IC25 was 10.7%
effluent blend, resulting in 9.3 TUc.

There was no significant reduction to survival observed in the unfiltered 25% treatment;
however, a significant reduction in reproduction was observed when compared to the Lab Water
Control.

4.1 QA/QC Summary

Test Conditions — All test conditions (pH, D.O., temperature, etc.) were within acceptable limits
for these tests. All test analyses were performed according to laboratory Standard Operating
Procedures.

Negative Control — The biological responses for the test organisms at the Lab Control
treatments were within acceptable limits.

Positive Control — The reference toxicant test survival EC50 and reproduction ICs0 were both
consistent with the “typical response” ranges established by the reference toxicant test database
for this species, indicating that these test organisms were responding to toxicant stress in a
typical and consistent fashion.

Concentration Response Relationships — The concentration-response relationships for these
tests were evaluated as per EPA guidelines (EPA-821-B-00-004), and were determined to be
acceptable for this testing.
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Appendix A

Chain-of-Custody Record for the Collection and
Delivery of the Lehigh Permanente Cement Plant Biological
Effluent and Permeate Samples
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— Pacific EcoRisk

F

) 2250 Cordelia Rd., Fairfield, CA 94534
(707) 207-7760 FAX (707)207-7916

CHAIN-OF-CUSTODY RECORD

Results To: Robertson-Bryan, Inc Invoice To:|Same REQUESTED ANALYSIS
Address:|9888 Kent Street Address: o
Elk Grove, CA 95624 & N
8o
=
Phone:|(916) 405-8918 Phone: 3 <
T
Attn:|Paul Bedore attn:| Sam Barkel , S
E-mail:|paul@robertson-bryan.com E-mail: gd/)’)rgafkg@[@ﬂ/dh g %
Project Name:|Lehigh TRE Testing h A/14071 - W S §
P.O.#/Ref: § E‘
<
. Sample | Sample | Sample Grab/ Container 3 2
Client Sample 1D Date Time Matrix* Comp [Number Type
Biological Effluent ullp|9:90/  Fw Grab 2 2.5-gal LDPE Cube | x
Permeate AullpdsofY] ew Grab 2 2.5-gal LDPE Cube | x
Hel

Samples collected by:

Comments/Special Instruction:

shared lab water control.

Test mixtures of permeate and biological effluent specified in
Sept. 2016 test plan provided to PER by P Bedore against

RELIQUINSHED BY: s e v PETU
Pett

RECEIVED BY:
Signature: cd\,{/{:ﬂ(M Signature:;z 'y
Print: U [print: | Ankecs: Froers

Organizatit;n: LQA [ cl t’\

Lol '~
Organization:

pate: I [(¢])iyp Y Time: Date: W/[(; ~ Time: J{CF)
RELIQUINSHED BY: RECEIVED BY:

Signature: Signature:

Print: Print:

Organization: Organization:

Date: Time: Date: Time:

*Example Matrix Codes: (EFF - Effluent) (FW = Freshwater);, (SW = Saltwater); (WW = Wastewater); (STRMW = Stormwater); (SED = Sediment); or other
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Appendix B

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Lehigh Permanente Cement
Plant Biological Effluent and Permeate Samples to
Ceriodaphnia dubia - Day 6
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CETIS Summary Report

Report Date: 05 Oct-16 16:18 (p 1 of 2)
Test Code: 69605 | 01-7872-3416

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Batch ID: 11-3483-0410 Test Type: Reproduction-Survival (7d) Analyst:  Chris Dudenhoeffer
Start Date: 07 Sep-16 16:40 Protocol: EPA-821-R-02-013 (2002) Diluent: UFRO Permeate
Ending Date: 13 Sep-16 16:00 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 5d 23h Source:  In-House Culture Age: 1

Sample ID: 03-2813-4514 Code: Effluent Client: Lehigh Permanente
Sample Date: 06 Sep-16 09:40 Material:  Effluent Project: 26261

Receive Date: 06 Sep-16 11:00 Source: Lehigh Permanente

Sample Age: 31h (7.1 °C) Station: 75:25% Permeate:Biological Effluent

Batch Note:  Stats include Day 6 Filtered Sample

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
06-8061-9818 Reproduction 0 >0 21.2% Equal Variance t Two-Sample Test
05-4862-5344 Reproduction 6.25 125 8.839 25.8% 16 Steel Many-One Rank Sum Test
07-6351-7444 Survival 0 >0 NA Fisher Exact Test
18-3405-8270 Survival 25 40 31.62 NA 4 Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
06-6135-9619 Reproduction IC5 4 1.06 8.57 25.02 Linear Interpolation (ICPIN)

IC10 6.82 2.12 11.2 14.66

IC15 8.13 3.18 14.5 12.3

IC20 9.44 4.24 19 10.59

IC25 10.7 5.3 20.1 9.303

1C40 20.8 11.5 23.1 4.818

1C50 23.2 20.3 25.9 4317
05-8943-1489 Survival EC5 25 6.76 30.5 4.004 Linear Regression (MLE)

EC10 26.5 8.73 31.8 3.774

EC15 276 10.4 327 3.627

EC20 28.5 11.9 33.5 3.514

EC25 29.2 13.3 343 3.42

EC40 313 17.6 36.6 3.194

EC50 326 20.6 38.4 3.065
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 243 19.2 294 14 32 2.26 7.15 29.4% 0.0%
0 Filtration Blank 10 23.3 18.9 27.7 14 31 1.93 6.09 26.1% 4.12%
6.25 10 224 16.3 28.5 3 34 2.72 8.59 38.4% 7.82%
12.5 10 16.4 10.5 223 0 29 26 8.21 50.1% 32.5%
18.75 10 16.8 14.1 19.5 13 23 1.2 3.79 22.6% 30.9%
25 10 9.9 7.95 11.9 5 14 0.862 273 27.5% 59.3%
40 10 2.2 -0.0571 4.46 0 10 0.998 3.16 143.0%  90.9%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 o] 0.0% 0.0%
0 Filtration Blank 10 1 1 1 1 1 0 0 0.0% 0.0%
6.25 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
125 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
18.75 10 1 1 1 1 1 0 0 0.0% 0.0%
25 10 0.9 0.674 1 0 1 0.1 0.316 351% 10.0%
40 10 0.1 0 0.326 0 1 0.1 0.316 316.0%  90.0%

000-034-187-1
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CETIS Summary Report Report Date: 05 Oct-16 16:18 (p 2 of 2)

Test Code: 69605 | 01-7872-3416
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 16 18 26 29 32 32 26 32 14 18
0 Filtration Blank 18 17 17 27 27 27 29 14 31 26
6.25 21 3 26 25 34 18 29 25 27 16
12.5 14 16 13 0 29 17 23 12 26 14
18.75 17 13 21 13 21 14 15 18 23 13
25 7 11 13 9 12 14 9 10 9 5
40 2 0 2 0 2 10 0 5 1 0
Survival Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Filtration Blank 1 1 1 1 1 1 1 1 1 1
6.25 1 0 1 1 1 1 1 1 1 1
12.5 1 1 1 0 1 1 1 1 1 1
18.75 1 1 1 1 1 1 1 1 1 1
25 1 1 1 1 1 1 1 1 1 0
40 0 0 0 0 0 1 0 0 0 0
Survival Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 11 n n kVA| mn n n 11 11
0 Filtration Blank  1/1 11 mn n 11 " 11 11 7 mn
6.25 M 0/1 mn i n mn 1M mn mn 171
12.5 mn 111 1 on n i mn 1M n n
18.75 n 1 11 n mn mn 1M n n 11
25 1 11 n i n 11 11 11 171 0/1
40 01 0/1 0/1 01 0/1 n 0/1 0/1 (VA] 0/1

000-034-187-1 cETISM VPR 7.16 Analyst: &) oa M




CETIS Analytical Report Report Date: 05 Oct-16 16:14 (p 1 of 2)

Test Code: 69605 | 01-7872-3416

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID: 07-6351-7444 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-16 10:41 Analysis: _Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs Control Test Stat P-Value P-Type Decision(a:5%)
Lab Water Contro!  Filtration Blank 1 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR +R Prop NR PropR %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
0 Filtration Blank 10 0 10 1 0 0.0%
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CETIS Analytical Report Report Date: 05 Oct-16 16:14 (p 1 of 2)
Test Code: 69605 | 01-7872-3416
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  06-8061-9818 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-16 10:42 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 21.2% Passes reproduction
Equal Variance t Two-Sample Test
Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control  Filtration Blank 0.337 1.73 515 18 0.3701 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 5 5 1 0.113 0.7403 Non-Significant Effect
Error 794.2 4412222 18
Total 799.2 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 1.38 6.54 0.6413 Equal Variances
Distribution Shapiro-Wilk W Normality 0.867 0.866 0.0105 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 24.3 19.2 294 26 14 32 2.26 29.4% 0.0%
0 Filtration Blank 10 233 18.9 27.7 26.5 14 3 1.93 26.1% 4.12%
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Test Date: 9 / 1 / T4
Project #: 26261 Test ID: 69605 Randomization: ‘O'c_- - ‘ 5 Control Water: SRW 0.2um Filt.
—_— w75 e 7
pH D.O. Cond. | Temp Survival / Reproduction SIGN.OFF
New | Old | New @Sem} CO| A | B p | E|F| G| H|[ 1]
‘ -~ B Date: Y| New WQ: (U Test Init. 1k
0 1.87 TS 330 o © 10 |0 |C|O| 2] knpeppy e 2l
72 Date: ¢ New WQ: RF Counts: gy
1 8 lo @ ¢ (F A A 6] 6] 0106 O o) o) O O | © [sonprep e)(/g{ Old WQ: WA Time: 03D
. " Date:’)[ﬁ"b New WQ:-##~ Counts: BV
2 qu Q. L( 5 '§ 0 0|0 O| 0 o @) 0 & O [so'n Prep: & odWQRL Time: /(25
3 Date: |jc]iy New WQ: Gz Counts: o
5 8}? %,:Sﬂ q. g 3.0 3)4 [) D) n O I®) C) 0 O ®) O Sol'n Prep: g OoldWQ: oA Timey30
g ‘ . . Date: /s ifp, New WQ: 2. Counts: H
g 4 8,3Q~ g'qq lO. S c; - 3 3@ (o (ﬂ LP 6 (_0 L? (.9 O (_p S Sol'n Prep: s\" old WQ: 'Tb( Time: “'L\E
g ) Dale:ﬁ'{\u()\lew wQ: pﬁ Counts: SH
=12 eov| 839199 | 0.9 |36 1z i [TO 1O [ 1o [ty [D {12 |12 [sotnprep 14 owe Wp  Time:| 23
Date:4|i 2l (- New WQ::S‘\" Counts: I
6 7 %0 %.6% C\ ‘Q }b 3\7 O O l ' L l-O l ( l 2, O’ f 3 Of Sol'n Prep: 50 Old WQ: pA Time: |, o0
Date: New WQ: Counts:
7 Sol'n Prep: Old WQ: Time:
Date: Old WQ: Counts:
Time:
17 |7 27 27 ?,7 .—Z,q )\1 3 Z—G Mean Neonates/Female = 2-3 '?)
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CETIS Analytical Report Report Date: 05 Oct-16 16:14 (p 2 of 2)

Test Code: 69605 | 01-7872-3416
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  18-3405-8270 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-16 10:42 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU
Untransformed C>T NA NA 25 40 31.62 4
Fisher Exact/Bonferroni-Holm Test
Control vs C-% Test Stat P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 0.5 1.0000 Exact Non-Significant Effect
12.5 0.5 1.0000 Exact Non-Significant Effect
18.76 1 1.0000 Exact Non-Significant Effect
25 0.5 1.0000 Exact Non-Significant Effect
40 5.95E-05 0.0003 Exact Significant Effect
Data Summary
C-% Control Type NR R NR +R Prop NR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
6.25 9 1 10 0.9 0.1 10.0%
12.5 9 1 10 0.9 0.1 10.0%
18.75 10 0 10 1 0 0.0%
25 9 1 10 0.9 0.1 10.0%
40 1 9 10 0.1 0.9 90.0%
Graphics
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CETIS Analytical Report Report Date: 05 Oct-16 16:14 (p 1 of 2)

Test Code: 69605 | 01-7872-3416

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  05-8943-1489 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-16 10:42 Analysis: Linear Regression (MLE) Official Results: Yes
Linear Regression Options
Model Function Threshold Option  Threshold Optimized Pooled  Het Corr Weighted
Log-Normal [NED=A+B"log(X)] Control Threshold 1E-07 Yes Yes No Yes
Regression Summary
Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)
14 -14.4 46.9 343 1.51 0.0706 0.907 Lack of Fit Not Tested
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC5 25 6.76 30.5 4.004 3.276 14.8
EC10 26.5 8.73 31.8 3.774 3.146 11.45
EC15 276 104 327 3.627 3.056 9.649
EC20 285 11.9 335 3.514 2.983 8.432
EC25 29.2 13.3 343 3.42 2917 7.521
EC40 31.3 17.6 36.6 3.194 2735 5.686
EC50 32.6 20.6 38.4 3.065 2.606 4.853
Regression Parameters
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)
Threshold 0.0502 0.0347 -0.0178  0.118 1.45 0.2438 Non-Significant Parameter
Slope 14.2 5.61 3.7 25.2 2.53 0.0858 Non-Significant Parameter
Intercept -21.5 8.72 -38.5 -4.37 -2.46 0.0908 Non-Significant Parameter
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Model 35.39943 35.39943 1 50.6 0.0057 Significant
Residual 2.100573 0.700191 3
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision(a:5%)
Goodness-of-Fit Pearson Chi-Sq GOF 2.1 7.81 0.5518 Non-Significant Heterogenity

Likelihood Ratio GOF 2.88 7.81 0.4097 Non-Significant Heterogenity
Distribution Shapiro-Wilk W Normality 0.856 0.513 0.1761 Normal Distribution
Survival Summary Calculated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Water Contr 10 1 1 1 0 0 0.0% 0.0% 10 10
6.25 10 0.9 0 1 0.1 0.316 35.1% 10.0% 9 10
12.5 10 0.9 0 1 0.1 0.316 35.1% 10.0% 9 10
18.75 10 1 1 1 0 0 0.0% 0.0% 10 10
25 10 0.9 0 1 0.1 0.316 35.1% 10.0% 9 10
40 10 0.1 0 1 0.1 0.316 316.0%  90.0% 1 10

000-034-187-1 CETISMYPR 7.16 Analyst: 56\3 QA l\/\/



CETIS Analytical Report Report Date: 05 Oct-16 16:14 (p 2 of 2)
Test Code: 69605 | 01-7872-3416
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  05-8943-1489 Endpoint: CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-16 10:42 Analysis: Linear Regression (MLE) Official Resuits: Yes
Graphics Log-Normal [NED=A+B*log(X)]
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CETIS Analytical Report Report Date: 05 Oct-16 16:14 (p 2 of 2)
Test Code: 69605 | 01-7872-3416
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  05-4862-5344 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-16 10:42 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 25.8% 6.25 12.5 8.839 16
Steel Many-One Rank Sum Test
Control vs C% Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)
Lab Water Control  6.25 99 75 4 18 0.6654 Asymp Non-Significant Effect
12.5% 75 75 4 18 0.0461 Asymp Significant Effect
18.75* 73.5 75 2 18 0.0350 Asymp Significant Effect
25* 55.5 75 1 18 0.0004 Asymp Significant Effect
40 55 75 0 18 0.0004 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 3314.2 662.84 5 17.7 <0.0001  Significant Effect
Error 2024.2 37.48518 54
Total 5338.4 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 19.2 15.1 0.0018 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.96 0.946 0.0482 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Water Contr 10 24.3 19.2 29.4 26 14 32 2.26 29.4% 0.0%
6.25 10 224 16.3 28.5 25 3 34 272 38.4% 7.82%
125 10 16.4 10.5 22.3 15 0 29 2.6 50.1% 32.5%
18.75 10 16.8 14.1 19.5 16 13 23 1.2 22.6% 30.9%
25 10 10.3 8.25 12.4 10.5 5 14 0.907 27.9% 57.6%
40 10 2.2 -0.0571 4.46 1.5 0 10 0.998 143.0% 90.9%
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CETIS Analytical Report

Report Date:
Test Code:

05 Oct-16 16:14 (p 1 of 1)
69605 | 01-7872-3416

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Analysis ID: 06-6135-9619 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 20 Sep-16 10:42 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 1502066 200 Yes Two-Point Interpolation

Point Estimates

C-%

Level % 95%LCL 95% UCL TU 95% LCL 95% UCL
IC5 4 1.06 8.57 25.02 11.67 94.31
IC10 6.82 2.12 11.2 14.66 8.906 47.15
IC15 8.13 3.18 14.5 12.3 6.915 31.44
IC20 9.44 4.24 19 10.59 5.275 23.58
IC25 10.7 5.3 201 9.303 498 18.86
IC40 20.8 11.5 23.1 4818 4.33 8.726
IC50 23.2 20.3 25.9 4.317 3.864 4.936
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 243 14 32 2.26 7.15 29.4% 0.0%
6.25 10 224 3 34 2.72 8.59 38.4% 7.82%
12.5 10 16.4 0 29 2.6 8.21 50.1% 32.5%
18.75 10 16.8 13 23 1.2 3.79 22.6% 30.9%
25 10 10.3 5 14 0.907 2.87 27.9% 57.6%
40 10 22 0 10 0.998 3.16 143.0%  90.9%
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Lab Water Control Test Date: q/ 1 / ¢
Project #: 26261 Test ID: 69605 Randomization: w{ézél—ﬁzfe—H io.6.i /‘ogc.)?"d Water: SRW
D.O. Cond. Temp Survival / Reproduction
New New @Srem) | O | A B C D E F G H I J SIGN-OFF
. . ate: 7 ew WQ: (UG Test Init.s
0 7 ‘81 it | g H 1“‘ .9 Q O Q Q o o © o Qo © Sol'n ll’)mp: g/g e ! Tlimtemb
Date: q/gff New WQ: & Counts:ggy '
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Pacific EcoRisk Environmental Consulting and Testing
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Biological Effluent 0.2pm Filt. Test Date: ° / 1 / 1<
Project #: 26261 Test ID: 69605 Randomization: M‘-@H 1© 6.1 /10,2 | Diluent: UFRO Permeate 0.2um Filt.
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Biological Effluent 0.2um Filt. Test Date:
Project #: 26261 Test 1D: 69605 Diluent: UFRO Permeate 0.2pum Filt.
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Biological Efftuent 0.2um Filt. Test Date: q / i / 16
Project #: 26261 Test ID: 69605 Diluent: UFRO Permeate 0.2um Filt.
D.O. Cond. Temp Survival / Reproduction
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CETIS Analytical Report Report Date: 19 Sep-16 11:12 (p 1 of 1)

Test Code: 69605 | 01-7872-3416
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID: 01-2831-4913 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 11:11 Analysis: Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Resuit
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs C-% Test Stat P-Value P-Type Decision(a:5%)
Lab Water Control 25 0.5 0.5000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
0,
L25 9 1 10 0.9 0.1 10.0%
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CETIS Analytical Report Report Date: 19 Sep-16 11:12 (p 1 of 1)
Test Code: 69605 | 01-7872-3416
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  12-1136-1135 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 11:11 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 17.7% Fails reproduction
Equal Variance t Two-Sample Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control ~ 25* 8.55 1.73 43 18 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 22472 2247.2 1 731 <0.0001 Significant Effect
Error 553 30.72222 18
Total 2800.2 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 495 6.54 0.0259 Equal Variances
Distribution Shapiro-Wilk W Normality 0.955 0.866 0.4416 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 243 19.2 29.4 26 14 32 2.26 29.4% 0.0%
25 10 31 0.802 54 3 0 9 1.02 104.0% 87.2%
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Biological Effluent Test Date: G/7 /[ L
TO.C. 1 /40. 2.1
Project #: 26261 Test ID: 69605 Randomization: p:ﬁr—hq-e—l—: wc Control Water: UFRO Permeate- Unfiltered
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Pacific EcoRisk Environmental Consulting & Testing

Appendix C

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Lehigh Permanente Cement
Plant Biological Effluent and Permeate Samples to
Ceriodaphnia dubia - Day 7
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CETIS summary Report Report Date: 19 Oct-16 13:37 (p 1 of 2)
Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 19-0590-5450 Test Type: Reproduction-Survival (7d) Analyst:  Chris Dudenhoeffer
Start Date: 07 Sep-16 16:40 Protocol: EPA-821-R-02-013 (2002) Diluent: UFRO Permeate
Ending Date: 14 Sep-16 15:30 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 23h Source: In-House Culture Age: 1
Sample ID: 19-2655-6215 Code: Effiuent Client: Lehigh Permanente
Sample Date: 06 Sep-16 09:40 Material: Effluent Project: 26261
Receive Date: 06 Sep-16 11:00 Source: Lehigh Permanente
Sample Age: 31h (7.1 °C) Station: 75:25% Permeate:Biological Effluent
Batch Note:  Stats include Day 7 Filtered Sample
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
09-5523-7171 Reproduction 6.25 12.5 8.839 20.5% 16 Steel Many-One Rank Sum Test
17-7394-8257 Reproduction 0 >0 10.7% Wilcoxon Rank Sum Two-Sample Test
06-4236-4393 Survival 0 >0 NA Fisher Exact Test
14-9642-5071 Survival 25 40 31.62 NA 4 Fisher Exact/Bonferroni-Holm Test
= — — —_—————
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
17-3534-4086 Reproduction IC5 2.03 1.11 7.71 49.23 Linear Interpolation (ICPIN)
IC10 4.06 2.22 12.9 24.62
IC15 6.09 3.34 15.1 16.41
IC20 10 4.45 17.7 10
IC25 14.6 5.56 19.8 6.843
1C40 22 19.6 24.2 4.539
IC50 25 22.9 27.4 4.008
04-6038-3951 Survival EC5 224 9.99 27.3 4.464 Linear Regression (MLE)
EC10 241 12.3 28.8 4.154
EC15 253 14.2 29.9 3.957
EC20 26.3 15.8 30.9 3.807
EC25 27.2 17.3 31.9 3.683
EC40 29.5 21.4 349 3.388
EC50 31 24 375 3.222
Reproduction Summary
C-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 29.9 27.8 32 26 35 0.936 2.96 9.9% 0.0%
0 Filtration Blank 10 27.2 23.6 30.8 14 31 1.58 5.01 18.4% 9.03%
6.25 10 253 19 31.6 3 34 2.77 8.76 34.6% 15.4%
12.5 10 23 16.6 29.4 0 32 2.84 8.99 39.1% 23.1%
18.75 10 21.3 18.4 24.2 14 27 1.27 4.03 18.9% 28.8%
25 10 14.9 11.8 18 5 22 1.37 4.33 29.1% 50.2%
40 10 2.4 -0.26 5.06 0 12 1.18 3.72 155.0%  92.0%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Filtration Blank 10 1 1 1 1 1 0 0 0.0% 0.0%
6.25 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
12.5 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
18.75 10 1 1 1 1 1 0 0 0.0% 0.0%
25 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
40 10 0.1 0 0.326 0 1 0.1 0.316 316.0%  90.0%
000-034-187-1 CETIS™ /PB.7.16 Anayst_SD  qa M




CETIS Summary Report Report Date: 19 Oct-16 13:37 (p 2 of 2)

Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 28 31 26 29 32 32 26 32 28 35
0 Filtration Blank 29 31 31 27 27 27 29 14 31 26
6.25 21 3 26 25 34 33 29 25 27 30
12.5 27 32 27 0 29 17 23 24 26 25
18.75 17 23 21 23 21 14 27 18 23 26
25 13 22 17 16 17 14 16 16 13 5
40 2 0 2 0 2 12 0 5 1 0
Survival Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Filtration Blank 1 1 1 1 1 1 1 1 1 1
6.25 1 0 1 1 1 1 1 1 1 1
12.5 1 1 1 0 1 1 1 1 1 1
18.75 1 1 1 1 1 1 1 1 1 1
25 1 1 0 1 1 1 1 1 1 0
40 0 0 0 0 0 1 0 0 0 0
Survival Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 11 nm 1M 1 mn M 17 11 7
0 Filtration Blank  1/1 11 1 M 1 1M 17 17 1/1 1M
6.25 mn 0/1 nm 1M 1 mn M 17 1/1 7
12.5 M 11 11 0/1 1 11 17 171 11 n
18.75 nm 11 1 M nm 11 1/1 1/1 11 i
25 17 171 0/1 n 1M 11 17 nm 1mn 01
40 0/1 0/1 0/1 0/1 01 11 0/1 01 0N 0/1
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CETIS Analytical Report Report Date: 05 Oct-16 16:49 (p 1 of 2)

Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  06-4236-4393 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 15:30 Analysis: Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs Control Test Stat P-Value P-Type Decision(a:5%)
Lab Water Control Filtration Blank 1 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR + R PropNR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
0 Filtration Blank 10 0 10 1 0 0.0%
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CETIS Analytical Report

Report Date: 05 Oct-16 16:49 (p 1 of 2)
Test Code: 69605b | 04-3900-7115

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Analysis ID:  17-7394-8257 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 15:30 Analysis: Nonparametric-Two Sample Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 10.7% Passes reproduction

Wilcoxon Rank Sum Two-Sample Test

Control vs Control Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Water Control  Filtration Blank 875 NA 3 18 0.0962 Exact Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 36.45 36.45 1 2.15 0.1594 Non-Significant Effect
Error 304.5 16.91667 18
Total 340.95 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 2.86 6.54 0.1335 Equal Variances
Distribution Shapiro-Wilk W Normality 0.837 0.866 0.0032 Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 29.9 27.8 32 30 26 35 0.936 9.9% 0.0%
0 Filtration Blank 10 27.2 23.6 30.8 28 14 31 1.58 18.4% 9.03%
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Pacific EcoRisk Environmental Consulting and Testing
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Test Date: q / 1 / 16
o<, Tz
Project#: 26261 Test ID: 69605 Randomization: E?% Control Water: SRW 0.2um Filt.
i pH D.O. Cond. Tfmp Survival / Reproduction SIGN.OFE
New | Od | New | Oid J@Sem)| COO} A | B D | E F | G| H I J
i “a i Dateﬂ/-;/ ¢ New WQ: (JC Test Init. gk
0 Ll .97 330 (@) o |©O O o |O O lo o Sol'n Prep: W‘ Time: )¢ tJo
2z Date: ¢ New WQ: R Counts: gy
1 8. lo A O (6] 0 6 O O (&) O O | © [sotnprep: b//‘% Old WQ: MA Time:joxp
: . } Datc:‘)/ﬂ"p New WQ:-¥2+ Counts: DV
2 XU(P §’§ () 0|0 0|0 o | O 0 O | Olsornbrep: 2 01d WQBL Time: /(25|
Date: Qip|iy New WQ: 9z Counts: g0
S 3 3?? "650\ q. O 3.0 3)4 [) D [') () ) 0 0 O O O Sol'n Prep: oy Old WQ: oA Time:mgo
E . i Date.*’l/( iff New WQ: ?2_. Counts: DH
§ 4 %.32 Yuslos | 6% |30 W | LILID9]|L|I|GLE|G|O|[G | S |sotprep s{u old WQ:"S')g Time: y;}f
8 . \ . Date:4 {12/ New WQ: Counts: 3
% s | e ow 8"‘)7 39 Lﬁ 300 12 |l /rb\ 1O | L 1ot 1S 2 12 sotn Prep: SV OldWQ: Y Time: |34
Date:q}| 3t (- New Wszi Counts: I
6 1\%0 3.6% C\ ‘Q b 3\7 O O | ! L O l ( l l C)’ l 3 q Sol'n Prep: 1o odWQ: pHA  Timell o0
Datery /N/IL New WQ: — Counts:(l;\l
- 9\ —|=0 5?)’)( )14 14 ol |1 lolm |O |O |5 Bz — owogBL Time:jsap
Date: Old WQ: Counts:
8 Time:
Total= aq 21 13) 271377 a'q 14 | 3| | QG [Mean Neonates/Female = 7.2

35/55



C-%

CETIS Analytical Report Report Date: 19 Oct-16 13:37 (p 1 of 1)
Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  14-9642-5071 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-16 13:36 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed LOEL TOEL TU
Untransformed C>T NA NA 40 31.62 4
Fisher Exact/Bonferroni-Holm Test
Control vs C% Test Stat P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 0.5 1.0000 Exact Non-Significant Effect
12,5 0.5 1.0000 Exact Non-Significant Effect
18.75 1 1.0000 Exact Non-Significant Effect
25 0.237 0.9474 Exact Non-Significant Effect
40 5.95E-05 0.0003 Exact Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
6.25 9 1 10 0.9 0.1 10.0%
12.5 9 1 10 0.9 0.1 10.0%
18.75 10 0 10 1 0 0.0%
25 8 2 10 0.8 0.2 20.0%
40 1 9 10 0.1 0.9 90.0%
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CETIS Analytical Report Report Date: 19 Oct-16 13:36 (p 1 of 2)
Test Code: 69605b | 04-3900-7115

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  04-6038-3951 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-16 13:36 Analysis: _Linear Regression (MLE) Official Results: Yes

Linear Regression Options

Model Function Threshold Option  Threshold Optimized Pooled  Het Corr Weighted
Log-Normal [NED=A+B"log(X)] Control Threshold 1E-07 Yes Yes No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision(a:5%)

24 -16.3 50.5 379 1.49 0.0861 0.897 Lack of Fit Not Tested
Point Estimates

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

EC5 224 9.99 27.3 4.464 3.667 10.01

EC10 241 12.3 28.8 4.154 3.476 8.109

EC15 253 14.2 29.9 3.957 3.343 7.054

EC20 263 15.8 30.9 3.807 3.235 6.328

EC25 27.2 17.3 31.9 3.683 3.137 5.779

EC40 295 21.4 349 3.388 2.862 4.664

EC50 31 24 375 3.222 2.667 4.163

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 0.0512 0.0362 -0.0197 0.122 1.41 0.2520 Non-Significant Parameter

Slope 11.6 4 3.78 19.5 2.91 0.0622 Non-Significant Parameter

Intercept -17.3 6.02 -29.1 -5.52 -2.88 0.0637 Non-Significant Parameter

ANOVA Table

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

Model 32.5217 32.5217 1 455 0.0066 Significant

Residual 2.142786 0.714262 3

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 2.14 7.81 0.5433 Non-Significant Heterogenity

Likelihood Ratio GOF 3.01 7.81 0.3895 Non-Significant Heterogenity
Distribution Shapiro-Wilk W Normality 0.873 0.513 0.2396 Normal Distribution
Survival Summary Calculated Variate(A/B)
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Water Contr 10 1 1 1 0 0 0.0% 0.0% 10 10
6.25 10 0.9 0 1 0.1 0.316 35.1% 10.0% 9 10
12.5 10 0.9 0 1 0.1 0.316 35.1% 10.0% 9 10
18.75 10 1 1 1 0 0 0.0% 0.0% 10 10
25 10 0.8 0 1 0.133 0.422 52.7% 20.0% 8 10
40 10 0.1 0 1 0.1 0.316 316.0%  90.0% 1 10
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CETIS Ana|ytica| Report Report Date: 19 Oct-16 13:37 (p 2 of 2)
Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  04-6038-3951 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-16 13:36 Analysis: Linear Regression (MLE) Official Results: Yes
Graphics Log-Normal [NED=A+B*log(X)]
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CETIS Analytical Report Report Date: 19 Oct-16 13:36 (p 1 of 1)
Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  09-5523-7171 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-16 13:36 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 20.5% 6.25 12.5 8.839 16
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision({a:5%)
Lab Water Control  6.25 85.5 75 2 18 0.2204 Asymp Non-Significant Effect
12.5* 72 75 3 18 0.0261 Asymp Significant Effect
18.75% 58 75 1 18 0.0009 Asymp Significant Effect
25* 55 75 0 18 0.0004 Asymp Significant Effect
40" 55 75 0 18 0.0004 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 4708.533 941.7067 5 26.3 <0.0001  Significant Effect
Error 1936.4 35.85926 54
Total 6644.933 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 19.2 15.1 0.0017 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.83 0.946 <0.0001  Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 29.9 27.8 32 30 26 35 0.936 9.9% 0.0%
6.25 10 253 19 31.6 26.5 3 34 2.77 34.6% 15.4%
12.5 10 23 16.6 29.4 25.5 0 32 2.84 39.1% 23.1%
18.75 10 213 18.4 24.2 22 14 27 1.27 18.9% 28.8%
25 10 14.9 11.8 18 16 5 22 1.37 29.1% 50.2%
40 10 24 -0.26 5.06 1.5 0 12 1.18 155.0% 92.0%
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CETIS Analytical Report Report Date: 19 Oct-16 13:37 (p 1 of 1)
Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis I[D:  17-3534-4086 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Oct-16 13:36 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 949693 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 2.03 1.11 7.71 49.23 12.96 89.93
IC10 4.06 222 12.9 24.62 7.73 44,97
IC15 6.09 3.34 15.1 16.41 6.63 29.98
IC20 10 4.45 17.7 10 5.645 22.48
IC25 14.6 5.56 19.8 6.843 5.063 17.99
IC40 22 19.6 242 4.539 414 5.106
IC50 25 229 274 4.008 3.651 4373
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 299 26 35 0.936 2.96 9.9% 0.0%
6.25 10 253 3 34 2.77 8.76 34.6% 15.4%
12,5 10 23 0 32 2.84 8.99 39.1% 23.1%
18.75 10 213 14 27 1.27 4.03 18.9% 28.8%
25 10 149 5 22 1.37 4.33 29.1% 50.2%
40 10 24 0 12 1.18 3.72 155.0%  92.0%
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Materiai: Lab Water Control Test Date: q / 1 / 1c
we Afr(. ¢
Project #: 26261 Test ID: 69605 Randomization: {-@—:!—HZfB—H 10.6.1 /'oggr':tml Water: SRW
; D.O. Cond Temp Survivai / Reproduction
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material:_ Biological Effluent 0.2pm Filt. Test Date: WAITA
Project #: 26261 Test ID: 69605 Randomization: _ Ho———A4e~t] 1© &.1/io2.( Diluent: UFRO Permeate 0.2um Filt.
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Pacific EcoRisk Environmental Consuiting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Biological Effluent 0.2um Filt. Test Date: 9 / ki / 1A
Project #: 26261 Test ID: 69605 Diluent: UFRO Permeate 0.2um Filt.
D.O. ond. em Survival / Reproduction
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Pacific EcoRisk

Environmental Consuiting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Biologlcal Efftuent 0.2pum Filt. Test Date: q / 7 / 16
Project #: 26261 Test ID: 69605 Diluent: UFRO Permeate 0.2pum Filt.
pH D.O. Cond. Temp Survival / Reproduction
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CETIS Analytical Report Report Date: 19 Sep-16 15:24 (p 1 of 1)

Test Code: 69605b | 04-3800-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  06-8102-0427 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 15:23 Analysis: Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs C-% Test Stat P-Value P-Type Decision{a:5%)
Lab Water Control 25 0.5 0.5000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
25 9 1 10 0.9 0.1 10.0%
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CETIS Analytical Report Report Date: 19 Sep-16 15:24 (p 1 of 1)
Test Code: 69605b | 04-3900-7115
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID: 21-1333-9624 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 15:24 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 9.69% Fails reproduction
Equal Variance t Two-Sample Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control ~ 25* 13.9 1.73 29 18 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2714.45 2714.45 1 194 <0.0001  Significant Effect
Error 251.3 13.96111 18
Total 2965.75 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 2.19 6.54 0.2598 Equal VVariances
Distribution Shapiro-Wilk W Normality 0.976 0.866 0.8723 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL. 95% UCL. Median Min Max Std Err CV% %Effect
0 Lab Water Contr 10 299 27.8 32 30 26 35 0.936 9.9% 0.0%
25 10 6.6 3.47 9.73 6.5 0 15 1.38 66.3% 77.9%
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Pacific EcoRisk Environmental Consulting and Testing
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: Biological Effluent Test Date: q /7/( L
oG . 102 .[
Project #: 26261 Test ID: 69605 Randomization: (-cj—‘!—hére—,—l we Control Water: UFRO Permeate- Unfiltered
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Pacific EcoRisk Environmental Consulting & Testing

Appendix D

Test Data and Summary of Statistics for the
Reference Toxicant Evaluation of the Ceriodaphnia dubia
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CETIS Summary Report Report Date: 23 Sep-16 15:43 (p 1 of 2)

Test Code: 69779 | 15-9643-7614
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 15-1982-3998 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee
Start Date: 13 Sep-16 10:20 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 19 Sep-16 14:30 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 4h Source:  In-House Culture Age: 1
Sample ID: 20-9824-9753 Code: NaCl Client: Reference Toxicant
Sample Date: 13 Sep-16 10:20 Material:  Sodium chloride Project: 26323
Receive Date: 13 Sep-16 10:20 Source: Reference Toxicant
Sample Age: NA (25.6 °C) Station:  In House

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
00-2773-1212 Reproduction <500 500 NA 18.2% Dunnett Multiple Comparison Test
07-0182-4671 Survival 1000 1500 1225 NA Fisher Exact/Bonferroni-Holm Test

Point Estimate Summary

Analysis ID  Endpoint Level mg/L 95% LCL. 95% UCL TU Method
16-7658-0121 Reproduction IC5 136 78.7 513 Linear Interpolation (ICPIN)
IC10 272 157 560
IC15 409 236 612
1C20 522 315 667
1C25 590 393 730
1C40 795 662 987
1C50 931 765 1090
12-2668-1557 Survival EC5 568 247 790 Linear Regression (MLE)
EC10 670 334 892
EC15 749 408 970
EC20 818 478 1040
EC25 882 547 1110
EC40 1070 756 1310
EC50 1200 904 1470

Reproduction Summary

C-mg/l. Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Water Contr 10 256 23 28.2 17 30 1.17 3.69 14.4% 0.0%
500 10 20.9 17.1 247 11 27 1.67 5.28 25.3% 18.4%
1000 10 11.5 6.99 16 0 20 2 6.31 54.9% 55.1%
1500 10 22 0.359 4.04 0 9 0.814 2.57 117.0% 91.4%
2000 10 0.8 -0.256 1.86 0 4 0.467 1.48 184.0% 96.9%
2500 10 0 0 0 0 0 0 0 100.0%

Survival Summary

C-mg/l. Control Type Count Mean 95% LCL. 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
500 10 1 1 1 1 1 0 0 0.0% 0.0%
1000 10 0.6 0.231 0.969 0 1 0.163 0.516 86.1% 40.0%
1500 10 0.2 0 0.502 0 1 0.133 0.422 211.0%  80.0%
2000 10 0.3 0 0.646 0 1 0.153 0.483 161.0%  70.0%
2500 10 0 0 0 0 0 0 0 100.0%

000-034-187-2 CETIS™9/%% 7.16 Analyst: Wé . M




CETIS Summary Report Report Date: 23 Sep-16 15:43 (p 2 of 2)

Test Code: 69779 | 15-9643-7614
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-mg/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 17 26 30 27 26 28 22 27 28 25
500 11 24 23 25 27 23 21 22 21 12
1000 5 6 0 19 13 16 20 13 11 12
1500 1 2 2 2 0 1 2 9 0 3
2000 0 0 0 1 0 0 3 0 0
2500 0 0 0 0 0 0 0 0 0 0
Survival Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1
500 1 1 1 1 1 1 1 1 1 1
1000 0 1 0 1 1 0 1 1 0 1
1500 0 0 0 0 1 0 1 0 0 0
2000 0 0 0 1 0 0 1 1 0 0
2500 0 0 0 0 0 0 0 0 0 0
Survival Binomials
C-mg/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 17 11 1mn 171 11 171 1/1 17 1/1
500 17 1 171 1/1 17 7 171 17 171 17
1000 0/1 11 o/1 11 11 0/1 17 1/1 on 111
1500 0/1 on (VA 0/1 7 on /1 0/1 0/1 on
2000 o/1 on 0N 171 0/1 0/1 171 17 0/ on
2500 0/1 0/1 0/1 0/1 o1 o/ 0/1 on 0/1 on

0/55 (‘ [1 |\}\/
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CETIS QC Plot Report Date: 23 Sep-16 15:40 (1 of 1)
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Test Type: Reproduction-Survival (7d) Organism: Ceriodaphnia dubia (Water Fiea) Material: Sodium chloride

Protocol: EPA-821-R-02-013 (2002) Endpoint: Survival Source: Reference Toxicant-REF
Ceriodaphnia Survival and Reproduction Test
3500
+3s
+25
[
i
§ Mean
3
2
£
(-]
g
2
35
0 T T T T T T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 ] 10 1 12 13 14 15 16 17 18 9 20 2
Mean: 1845 Count: 20 -2s Warning Limit: 1036 -3s Action Limit: 631.4
Sigma: 404.6 CV: 21.90% +2s Warning Limit: 2654 +3s Action Limit: 3059
Quality Control Data
Point Year Month Day Time QC Data Deita Sigma Warning Action TestID Analysis 1D
1 2016 May 3 13:20 1923 78.39 0.1938 07-0818-2319  14-2354-2617
2 4 1525 1914 69.28 0.1712 11-6927-8142 03-3221-2827
3 5 1450 2153 307.6 0.7601 07-9136-0638 09-1917-4017
4 10 14:15 1594 -251.2 -0.6209 04-1900-2071 02-7180-6176
5 17 16:30 2117 272 0.6722 02-0217-2091 01-8095-6167
6 24 1440 1369 -476 -1.176 12-4725-4616  17-8748-4211
7 Jun 14 1215 3214 -1524 -3.766 -) (-) 06-1840-5245 14-8979-7423
8 23 10:40 2125 279.7 0.6913 16-6250-9087 17-5652-1508
9 23 13:25 2105 260.4 0.6437 07-7424-9431 12-9537-7598
10 28 13:00 1933 88 0.2175 09-5722-1456 07-9253-0885
11 Jul 6 13.00 2019 173.9 0.4298 09-9739-4449 17-8269-3326
12 7 10:20 2064 219.2 0.5419 07-3590-7818 09-8307-4510
13 12 13:45 1831 -14.35 -0.03547 19-4280-6480 04-6439-4868
14 Aug 9 14:15 1918 73.36 0.1813 01-7078-3993 16-1640-2231
15 11 15:25 1759 -85.74 -0.2119 05-4282-8788 (09-4783-9953
16 18 13:30 2050 204.9 0.5064 09-3523-7380 14-1088-4073
17 23 14:15 1870 24.98 0.06175 20-3175-3833  16-0364-9515
18 25 14:35 1968 123 0.304 08-0124-0684 18-2643-7985
19 30 16:05 1913 67.72 0.1674 02-5260-5089 09-5069-0405
20 Sep 8 13:40 1957 112.4 0.2779 18-2267-1225 05-8688-6279
21 13 10:20 1198 -647 -1.599 15-9643-7614 12-2668-1557
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CETIS QC Plot

Report Date:

23 Sep-16 16:41 (1 of 1)

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Test Type: Reproduction-Survival (7d)
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Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
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Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
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Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
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wg Me; w ' g K ENVIRONMENTAL CONSULTING & TESTING
Paul Bedore October 21,2016
Robertson-Bryan, Inc.
9888 Kent Street
Elk Grove, CA 95624
Paul:

I have enclosed our report “An Evaluation of the Chronic Toxicity Persistence of Lehigh
Permanente Cement Plant Pilot Reverse-Osmosis (RO) Water Samples” for the Biological
Effluent and Permeate samples collected September 6, 2016.

Chronic Effects of Biological Effluent and Permeate on Ceriodaphnia dubia

There was no significant reduction to survival observed in the filtered effluent blend treatment;
the NOEC for survival was 100% filtered blend resulting in 1 TUc. There was a significant
reduction to reproduction observed in the filtered effluent blend treatment; the NOEC for
reproduction was <100% filtered blend resulting in >1 TUc.

There was no significant reduction to survival observed in the unfiltered effluent blend
treatment; the NOEC for survival was 100% unfiltered blend resulting in 1 TUc. There was a
significant reduction to reproduction observed in the unfiltered effluent blend treatment; the
NOEC for reproduction was <100% unfiltered blend resulting in >1 TUc.

If you have any questions regarding the performance and interpretation of these tests, feel free to
contact my colleague Chris Dudenhoeffer or myself at (707) 207-7760.

Regards,

Stephen L. Clark
Vice President & Special Projects Director

Pacific EcoRisk is accredited in accordance with NELAP (ORELAP ID 4043). Pacific EcoRisk certifies
that the test results reported herein conform to the most current NELAP requirements for parameters for
which accreditation is required and available. Any exceptions to NELAP requirements are noted, where
applicable, in the body of the report. This report shall not be reproduced, except in full, without the written
consent of Pacific EcoRisk. This testing was performed under Lab Order 26376.

94534 phone: 707.207.7760  fax: 707.207.7916  wwuw.pacificecorisk.com
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Water Samples to Ceriodaphnia dubia

Samples collected September 6, 2016
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1. INTRODUCTION

Under contract to the Robertson-Bryan, Pacific EcoRisk (PER) conducted an evaluation of the
chronic toxicity persistence of Lehigh Permanente Southwest Cement Company Reverse-
Osmosis (RO) Biological Effluent and Permeate water samples. This evaluation consisted of
performing the US EPA chronic 3-brood survival and reproduction test with the crustacean
Ceriodaphnia dubia. This test was conducted as a follow-up test that identified toxicity for
samples collected on September 6, 2016. In order to assess the sensitivity of the organisms to
chemical stress, a monthly reference toxicant test was performed. This report describes the
performance and results of these tests.

CHRONIC TOXICITY TEST PROCEDURES

This testing followed established guidelines in “Short-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth Edition (EPA-821-
R-02-013)”.

2.1 Receipt and Handling of the Biological Effluent and Permeate Samples

On September 6™, samples of Lehigh Biological Effluent and Permeate were collected into
appropriately cleaned sample containers. These samples were transported the day of collection,
on ice and under chain-of-custody, to the PER laboratory in Fairfield, CA. Aliquots of each
water sample were collected for analysis of initial water quality characteristics (Table 1) with the
remainder of each sample being stored at 0-6°C except when being used to prepare test solutions.
The chain-of-custody record for the collection and delivery of the samples is presented in
Appendix A.

Table 1. Initial water quality characteristics of the Biological Effluent and Permeate Samples.

Sample Temp D.O. |Alkalinity | Hardness |Conductivity Res1dpal Total' Sulfide
Receipt | Sample ID ©C) pH (mg/L)| (mg/L) (mg/L) (uS/em) Chlorine | Ammonia| (mg/L)
Date & & & (mg/L) | (mg/L N)
or/16 | Biological sl 63 | 64 | 704 2570 3960 054 | <100 | 0804
Effluent
9/6/16 Permeate 20 | 779 | 85 3.7 1.2 19 00 <1.00 0.002

2.2 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia

The chronic persistence toxicity test with C. dubia consists of exposing individual females to a
Biological Effluent/Permeate blend treatment for the length of time it takes for the Lab Control
treatment females to produce three broods (typically 6-8 days), after which effects on survival
and reproduction are evaluated. The specific procedures used in this testing are described below.
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The Lab Water Control medium for this test consisted of a synthetic reconstituted freshwater
(SRW adjusted to EPA “moderately-hard” hardness), prepared by addition of reagent grade
chemicals to Type 1 lab water. The Biological Effluent and Permeate was combined at a ratio of
25:75% respectively, and used to prepare a daily 0.2um filtered and unfiltered treatment; a
filtration blank consisting of 0.2 ym-filtered control water was also tested. For each test
treatment, 200 mL aliquots of test solution were amended with the alga Selenastrum
capricornutum and Yeast-Cerophyll®-Trout Food (YCT) to provide food for the test organisms.
“New” water quality characteristics (pH, D.O., and conductivity) were measured on these food-
amended test solutions prior to use in this testing.

There were 10 replicates for each test treatment, each replicate consisting of 15 mL of test
solution in a 30-mL plastic cup. This “3-brood” test was initiated by allocating one neonate (<24
hrs old and within 8 hrs of age) Ceriodaphnia, obtained from in-house laboratory cultures, into
each replicate cup. The test replicate cups were placed into a temperature-controlled room at
25°C, under cool white fluorescent lighting on a 16L:8D photoperiod.

Each day of the test, fresh test solutions were prepared and characterized as before, and a “new”
set of replicate cups was prepared. The test replicate cups containing the test organisms were
examined, with surviving organisms being transferred to the corresponding new cup. The
contents of each of the remaining “old” replicate cups was carefully examined and the number of
neonate offspring produced by each parent organism was determined, after which the “old” water
quality characteristics (pH, D.O., and conductivity) were measured for the old solution from one
randomly-selected replicate at each treatment.

After it was determined that 260% of the females in the Lab Water Control treatment had
produced their third brood of offspring, the test was terminated. The resulting survival and
reproduction (# of offspring) data were analyzed to evaluate any impairment(s) caused by the
Biological Effluent/Permeate mixture; all statistical analyses were performed using the CETIS®
statistical software.

2.2.1 Reference Toxicant Testing of the Ceriodaphnia dubia

In order to assess the sensitivity of the test organisms to toxic stress, a monthly reference
toxicant test was performed. The reference toxicant test was performed similarly to the effluent
test except that test solutions consisted of modified EPA moderately-hard water spiked with
NaCl at test concentrations of 500, 1000, 1500, 2000, and 2500 mg/L. The resulting test response
data were statistically analyzed to determine key dose-response point estimates (e.g., EC50); all
statistical analyses were made using the CETIS® software. These response endpoints were then
compared to the “typical response” ranges established by the mean + 2 SD of the point estimates
generated by the most recent previous reference toxicant tests performed by this lab.
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3. RESULTS

3.1 Effects of Biological Effluent/Permeate on Ceriodaphnia dubia

There was no significant reduction to survival observed in the filtered effluent blend treatment;
the NOEC for survival was 100% filtered blend resulting in 1 TUc. There was a significant
reduction to reproduction observed in the filtered effluent blend treatment; the NOEC for
reproduction was <100% filtered blend resulting in >1 TUc.

There was no significant reduction to survival observed in the unfiltered effluent blend
treatment; the NOEC for survival was 100% unfiltered blend resulting in 1 TUc. There was a
significant reduction to reproduction observed in the unfiltered effluent blend treatment; the

NOEC for reproduction was <100% unfiltered blend resulting in >1 TUCc.

The test data and summary of statistical analyses including the outlier for this test are
presented in Appendix B; the summary of statistical analysis excluding the outlier are

presented in Appendix C.

Table 2. Effects of Biological Effluent/Permeate blend on Ceriodaphnia dubia.

Test Treatment % Survival Reproductlon'
(mean # of offspring)
Lab Water Control 100 33.8
100% Unfiltered Blend 90 110
Filtered Lab Water Control 90 31.928.7
100% Filtered Blend 100 16.2*
Summary of Statistics
NOEC = 100% Blend <100% Blend
TUc (where TUc = 100/NOEC) 1 TUc >1 TUc
Survival EC25 or Reproduction IC25 = >100% Blend <100% Blend
TUc (where TUc = 100/EC25 or 100/IC25) = <1 TUc >1 TUc
Survival EC50 or Reproduction IC50 = >100% Blend <100% Blend
TUc (where TUc = 100/EC50 or 100/IC50) = <1 TUc >1 TUc

* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).
a - There was an outlier replicate in the Filtered Lab Control treatment. The results presented here are those with the
outlier excluded (“a” superscript). Per EPA guidance, the data are presented both excluding and including the

outlier in Appendix B and Appendix C, respectively

Pyge 3




Pacific EcoRisk

Environmental Consulting & Testing

3.1.1 Reference Toxicant Toxicity to Ceriodaphnia dubia
The results of this test are summarized below in Table 3. The survival ECso and reproduction
ICso for this test were consistent with the “typical response” ranges established by the reference
toxicant test database for this species, indicating that these test organisms were responding to
toxicant stress in a typical and consistent fashion.

The test data and summary of statistical analyses for this test are presented in Appendix D.

Table 3. Reference toxicant testing: Effects of NaCl on Ceriodaphnia dubia.

NaCl Treatment (mg/L) % Survival ” Iii‘f;g‘;f;;ﬁle)
Lab Water Control 100 335
500 100 31.0
1000 66.7 20.3*%
1500 100 20.7*
2000 60 53
2500 0% -
Summary of Statistics
Survival EC50 or Reproduction IC50 = 1740 1620

* The response at this test treatment was significantly less than the Lab Control treatment response at p < 0.05.
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4. SUMMARY & CONCLUSIONS

An evaluation of the chronic toxicity persistence of a blend of Lehigh Permanente Cement Plant
Biological Effluent and Permeate water samples to Ceriodaphnia dubia was performed. The
results of this testing follow:

Effects of Biological Effluent/Permeate on Ceriodaphnia dubia

There was no significant reduction to survival observed in the filtered effluent blend treatment;
the NOEC for survival was 100% filtered blend resulting in 1 TUc. There was a significant
reduction to reproduction observed in the filtered effluent filtered blend treatment; the NOEC for
reproduction was <100% blend resulting in >1 TUc.

There was no significant reduction to survival observed in the unfiltered effluent blend
treatment; the NOEC for survival was 100% unfiltered blend resulting in 1 TUc. There was a
significant reduction to reproduction observed in the unfiltered effluent blend treatment; the
NOEC for reproduction was <100% unfiltered blend resulting in >1 TUc.

4.1 QA/QC Summary

Test Conditions — All test conditions (pH, D.O., temperature, etc.) were within acceptable limits
for these tests. All test analyses were performed according to laboratory Standard Operating
Procedures.

Negative Control — The biological responses for the test organisms at the Lab Control
treatments were within acceptable limits.

Positive Control — The reference toxicant test survival EC50 and reproduction ICs0 were both
consistent with the “typical response” ranges established by the reference toxicant test database
for this species, indicating that these test organisms were responding to toxicant stress in a
typical and consistent fashion.

Concentration Response Relationships — The concentration-response relationships for the
reference toxicant test was evaluated as per EPA guidelines (EPA-821-B-00-004), and
determined to be acceptable for this testing.

Pyge s



Pacific EcoRisk Environmental Consulting & Testing

Appendix A

Chain-of-Custody Record for the Collection and
Delivery of the Lehigh Permanente Cement Plant Biological
Effluent and Permeate Samples

9/35 ) R >



/7 ‘;'?'

[

N[>

Pacific EcoRisk

2250 Cordelia Rd., Fairfield, CA 94534

(707) 207-7760 FAX (707) 207-7916

CHAIN-OF-CUSTODY RECORD 7

Yl

Results To:|Robertson-Bryan, Inc Invoice To:|Same REQUESTED ANALYSIS
Address:|9888 Kent Street Address: o
Elk Grove, CA 95624 § 2
T o
3=
Phone:|(916) 405-8918 Phone: ) 5 <
@ {j
Attn:|Paul Bedore an:| Sam barkeT , S -
. - =3
E-mail:|paul@robertson-bryan.com E-mail: g‘dm,Ba,rKd’ffm[@ﬂ/g/’\ E .%
Project Name:|Lehigh TRE Testing Nan&n . Ca7) 58
P.O.#IRef: S s
= o
. Sample | Sample | Sample Grab/ Container Bm
Client Sample ID Date Time Matrix* Comp [Number Type
Biological Effluent Nullo| 990 Fw Grab 2 2.5-gal LDPE Cube | x
Permeate Grab 2 2.5-gal LDPE Cube X

Samples collected by:

Comments/Special Instruction:

RELIQUINSHED BY:(Coi( 1o v P

RECEIVED BY:

Signature: CWM

Signature ;Z@ 1/7_/—\_

Test mixtures of permeate and biological effluent specified in Print: L, ] Print: / ‘Pd F;\ Ceris)
Sept. 2016 test plan provided to PER by P Bedore against Organizatign: JLQ//‘{ ICH’\ Orgamzatlon p\
shared lab water control. Date: q I (¢ H(/ v Time: Date: W/[(, " Time: “Q_)
RELIQUINSHED BY: RECEIVED BY:
Signature: Signature:
Print: Print:
Organization: Organization:
Date: Time: Date: Time:

*Example Matrix Codes: (EFE - Effluent) (FW = Freshwater); (SW = Saltwater); (WW = Wastewater); (STRMW = Stormwater); (SED = Sediment); or other
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Appendix B

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity Persistence of the Lehigh Permanente
Cement Plant Filtered Biological Effluent/Permeate
Treatment to Ceriodaphnia dubia: Excluding Outliers
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CETIS summary Report Report Date: 12 Oct-16 11:00 (p 1 of 1)
Test Code: 69874-f | 02-6262-8564
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 01-2595-3828 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani
Start Date: 27 Sep-16 12:15 Protocol: EPA-821-R-02-013 (2002) Diluent: Not Applicable
Ending Date: 03 Oct-16 15:30 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 3h Source: In-House Culture Age: 1
Sample ID: 08-8126-1146 Code: Effluent Client: Lehigh Permanente
Sample Date: 06 Sep-16 09:40 Material:  Effiuent Project: 26376
Receive Date: 06 Sep-16 11:00 Source: Lehigh Permanente
Sample Age: 21d 3h (8.1 °C) Station:  75:25% Permeate:Biological Effluent
Batch Note:  Stats Exclude data for Filtered Sample; Stats include outlier FB-G
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
17-8785-6477 Reproduction <100 100 NA 8.52% >1 Equal Variance t Two-Sample Test
18-5869-1079 Reproduction 0 >0 5.03% Equal Variance t Two-Sample Test
03-2686-4490 Survival 0 >0 NA Fisher Exact Test
04-8842-9183 Survival 100 >100 NA NA 1 Fisher Exact Test
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 338 32,5 351 31 36 0.573 1.81 5.37% 0.0%
0 Filtration Blank 9 319 30.2 336 29 35 0.735 2.2 6.91% 5.65%
100 10 16.2 13.2 19.2 10 22 1.32 4.18 25.8% 52.1%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Filtration Blank 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 36 34 34 A 33 35 A 36 33 35
0 Filtration Blank 29 33 30 29 33 33 31 34 35
100 17 21 12 15 17 17 20 10 11 22
Survival Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Filtration Blank 1 1 1 1 1 1 0 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Survival Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 11 " 171 17l 11 mn 1M 17 171
0 Filtration Blank  1/1 11 1N mn 11 171 on mn 1 11
100 17l 11 11 11 11 171 171 mn 17 17l
000-034-187-1 CETIS™ 3348.7.16 Analyst: SD QA: LA‘




CETIS Analytical Report Report Date: 05 Oct-16 15:35 (p 1 of 2)
Test Code: 69874-f | 02-6262-8564
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  04-8842-9183 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 05 Oct-16 15:33 Analysis: Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed Test Resuit
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs C-% Test Stat P-Value P-Type Decision(a:5%)
Filtration Blank 100 1 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR  %Effect
0 Filtration Blank 9 1 10 0.9 0.1 0.0%
100 10 0 10 1 0 -11.1%
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CETIS Analytical Report Report Date: 05 Oct-16 15:35 (p 1 of 2)

Test Code: 69874-f | 02-6262-8564
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  17-8785-6477 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 05 Oct-16 15:33 Analysis: Parametric-Two Sample Official Resuits: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 8.52% Fails reproduction
Equal Variance t Two-Sample Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Filtration Blank 100* 10 1.74 272 17 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 1165.932 1165.932 1 101 <0.0001  Significant Effect
Error 196.4889 11.55817 17
Total 1362.421 18
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 36 7.34 0.0849 Equal Variances
Distribution Shapiro-Wilk W Normality 0.973 0.861 0.8283 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Filtration Blank 9 31.9 30.2 33.6 33 29 35 0.735 6.91% 0.0%
100 10 16.2 13.2 19.2 17 10 22 1.32 25.8% 49.2%
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CETIS Analytical Report

Report Date: 05 Oct-16 15:35 (p 2 of 2)
Test Code: 69874-f | 02-6262-8564

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

o7
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03

02

01

00

oW

Analysis ID:  03-2686-4490 Survival CETIS Version: CETISv1.8.7
Analyzed: 05 Oct-16 15:34 Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed NA NA Passes survival
Fisher Exact Test

Control vs Control Test Stat P-Value P-Type Decision(a:5%)

Filtration Blank Lab Water Control 1.0000 Exact Non-Significant Effect

Data Summary

C-% Control Type NR NR+R PropNR PropR  %Effect

0 Lab Water Cont 10 10 1 0 -11.1%

0 Filtration Blank 9 10 0.9 0.1 0.0%
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CETIS Analytical Report Report Date: 05 Oct-16 15:35 (p 2 of 2)
Test Code: 69874-f | 02-6262-8564
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  18-5869-1079 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 05 Oct-16 15:34 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 5.03% Passes reproduction
Equal Variance t Two-Sample Test
Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision{a:5%)
Filtration Blank Lab Water Control ~ -2.07 1.74 1.6 17 0.9731 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 17.30058 17.30058 1 4.29 0.0538 Non-Significant Effect
Error 68.48889 4.028758 17
Total 85.78947 18
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Variance Ratio F 1.48 6.69 0.5713 Equal Variances
Distribution Shapiro-Wilk W Normality 0.915 0.861 0.0906 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 338 32,5 35.1 34 31 36 0.573 5.37% 0.0%
0 Filtration Blank 9 31.9 30.2 336 33 29 35 0.735 6.91% 5.65%
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Lab Water Control Test Date: 1 ' 2316

Project #: 26376 Test ID: 69874 Randomization i0.4.\ Control Water: SRW
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Pacific EcoRisk Environmental Consulting and Testing
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
(0 2um Filtered) Biological Effluent/
Client: Lehigh Permanente Material: Permeate Test Date: q) 'Z'-\'{ 3
Project #: 26376 Test ID: 69874 Randomization io.H-\ Control Water: SRW
H D.O. 'ond. em Survival / Reproduction
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Pacific EcoRisk Environmental Consulting & Testing

Appendix C

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity Persistence of the Lehigh Permanente
Cement Plant Filtered Biological Effluent/Permeate
Treatment to Ceriodaphnia dubia: Including Outliers
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CETIS Summary Report Report Date: 05 Oct-16 15:41 (p 1 of 1)

Test Code: 69874-f | 02-6262-8564
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 01-2595-3828 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani
Start Date: 27 Sep-16 12:15 Protocol: EPA-821-R-02-013 (2002) Diluent: Not Applicable
Ending Date: 03 Oct-16 15:30 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 3h Source:  In-House Culture Age: 1
Sample ID: 08-8126-1146 Code: Effluent Client: Lehigh Permanente
Sample Date: 06 Sep-16 09:40 Material:  Effluent Project: 26376
Receive Date: 06 Sep-16 11:00 Source: Lehigh Permanente
Sample Age: 21d 3h (8.1 °C) Station:  75:25% Permeate:Biological Effluent
Batch Note:  Stats include data for Filtered Sample; Stats include outlier FB-G
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
03-9745-4367 Reproduction <100 100 NA 21.2% >1 Wilcoxon Rank Sum Two-Sample Test
12-6869-0015 Reproduction 0 >0 20.0% Wilcoxon Rank Sum Two-Sample Test
03-2686-4490 Survival 0 >0 NA Fisher Exact Test
04-8842-9183 Survival 100 >100 NA NA 1 Fisher Exact Test
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 338 32.5 35.1 31 36 0.573 1.81 5.37% 0.0%
0 Filtration Blank 10 28.7 21.3 36.1 0 35 3.26 10.3 35.9% 15.1%
100 10 16.2 13.2 19.2 10 22 1.32 4.18 25.8% 52.1%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Filtration Blank 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 36 34 34 31 33 35 31 36 33 35
0 Filtration Blank 29 33 30 29 33 33 0 31 34 35
100 17 21 12 15 17 17 20 10 11 22
Survival Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Filtration Blank 1 1 1 1 1 1 0 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Survival Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 7 17 n 7 7 n 7 i 171
0 Filtration Blank  1/1 11 i 11 7 17 01 M mn 17
100 n 17 171 171 1n 1M 7 17 11 7
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CETIS Analytical Report Report Date: 05 Oct-16 15:38 (p 1 of 2)
Test Code: 69874-f | 02-6262-8564
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  03-9745-4367 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 05 Oct-16 15:37 Analysis: Nonparametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 21.2% Fails reproduction
Wilcoxon Rank Sum Two-Sample Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Filtration Blank 100 65 NA 0 18 0.0007 Exact Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 781.25 781.25 1 126 0.0023 Significant Effect
Error 1111.7 61.76111 18
Total 1892.95 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 6.05 6.54 0.0131 Equal Variances
Distribution Shapiro-Wilk W Normality 0.663 0.866 <0.0001  Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Filtration Blank 10 28.7 213 36.1 32 0 35 3.26 35.9% 0.0%
100 10 16.2 13.2 19.2 17 10 22 1.32 25.8% 43.6%
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CETIS Analytical Report

Report Date: 05 Oct-16 15:38 (p 2 of 2)
Test Code: 69874-f | 02-6262-8564

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Analysis ID:  12-6869-0015
Analyzed: 05 Oct-16 15:38

Endpoint: Reproduction
Analysis: Nonparametric-Two Sample

CETIS Version: CETISv1.8.7
Official Results: Yes

Data Transform

Zeta Alt Hyp Trials Seed

PMSD Test Result

Untransformed

NA C>T NA NA

20.0% Passes reproduction

Wilcoxon Rank Sum Two-Sample Test

Control vs Control Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Filtration Blank Lab Water Control 133 NA 4 18 0.9861 Exact Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 130.05 130.05 1 2.38 0.1403 Non-Significant Effect
Error 983.7 54.65 18
Total 1113.75 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Variance Ratio F 322 6.54 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.565 0.866 <0.0001  Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 33.8 32,5 35.1 34 AN 36 0.573 5.37% 0.0%
0 Filtration Blank 10 28.7 21.3 36.1 32 0 35 3.26 35.9% 15.1%
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Pacific EcoRisk Environmental Consulting & Testing

Appendix D

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity Persistence of the Lehigh Permanente
Cement Plant Unfiltered Biological Effluent/Permeate
Treatment to Ceriodaphnia dubia
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CETIS Summary Report

Report Date: 05 Oct-16 15:26 (p 1 of 1)
Test Code: 69874-uf | 10-7857-7249

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Batch ID: 04-2168-6698 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani

Start Date: 27 Sep-16 12:15 Protocol: EPA-821-R-02-013 (2002) Diluent: Not Applicable

Ending Date: 03 Oct-16 15:30 Species:  Ceriodaphnia dubia Brine: Not Applicable

Duration: 6d 3h Source:  In-House Culture Age: 1

Sampile ID: 11-8505-3717 Code: Effluent Client: Lehigh Permanente

Sample Date: 06 Sep-16 09:40 Material:  Effluent Project: 26376

Receive Date: 06 Sep-16 11:00 Source: Lehigh Permanente

Sample Age: 21d 3h (8.1 °C) Station:  75:25% Permeate:Biological Effluent

Batch Note:  Stats include data for Unfiltered Sample

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

06-2788-9967 Reproduction <100 100 NA 12.5% >1 Unequal Variance t Two-Sample Test
04-4922-6902 Survival 100 >100 NA NA 1 Fisher Exact Test

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 33.8 32,5 35.1 AN 36 0.573 1.81 5.37% 0.0%
100 10 11 5.89 16.1 3 24 2.26 7.15 65.0% 67.5%
Survival Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
Reproduction Detail

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 36 34 34 3 33 35 31 36 33 35

100 24 3 3 9 4 13 12 12 9 21
Survival Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1

100 1 0 1 1 1 1 1 1 1 1
Survival Binomials

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 17 1 17 1 7 7 11 7 17

100 1 01 7 11 1 171 n 7 1M 1n
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CETIS Analytical Report Report Date: 05 Oct-16 15:26 (p 1 of 1)

Test Code: 69874-uf | 10-7857-7249
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  04-4922-6902 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 14:53 Analysis: _ Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs C-% Test Stat P-Value P-Type Decision{a:5%)
Lab Water Control 100 0.5 0.5000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
100 9 1 10 09 0.1 10.0%
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CETIS Analytical Report Report Date: 05 Oct-16 15:26 (p 1 of 1)
Test Code: 69874-uf | 10-7857-7249
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  06-2788-9967 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 15:07 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 12.5% Fails reproduction
Unequal Variance t Two-Sample Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control ~ 100* 9.78 1.81 423 10 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2599.2 2599.2 1 95.6 <0.0001  Significant Effect
Error 489.6 272 18
Total 3088.8 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 15.5 6.54 0.0004 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.891 0.866 0.0286 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 33.8 32.5 35.1 34 31 36 0.573 5.37% 0.0%
100 10 11 5.89 16.1 10.5 3 24 2.26 65.0% 67.5%
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: _(Unfiltered) Biological Effluent/ Permeate Test Date: 0”’)3-’[(—:

Project #: 26376 Test ID: 69874 Randomization o .Uu.1\ Control Water: SRW
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Pacific EcoRisk Environmental Consulting & Testing

Appendix E

Test Data and Summary of Statistics for the
Reference Toxicant Evaluation of Ceriodaphnia dubia
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CETIS Summary Report

Report Date: 04 Oct-16 09:48 (p 1 of 2)
Test Code: 69790 | 02-6694-9084

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 15-1022-7721 Test Type: Reproduction-Survival (7d) Analyst:  Robert Gee
Start Date: 27 Sep-16 12:50 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 14:05 Species:  Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d 1h Source: In-House Culture Age: 1
Sample ID: 04-5687-9373 Code: NaCl Client: Reference Toxicant
Sample Date: 27 Sep-16 12:50 Material:  Sodium chloride Project: 26308
Receive Date: 27 Sep-16 12:50 Source: Reference Toxicant
Sample Age: NA (25.6 °C) Station: In House
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
16-6965-0530 Reproduction 500 1000 7071 22.5% Wilcoxon/Bonferroni Adj Test
05-1926-9841 Survival 2000 2500 2236 NA Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level mg/L 95% LCL 95% UCL TU Method
01-8681-6691 Reproduction 1C5 335 177 574 Linear Interpolation (ICPIN)

IC10 541 353 882

IC15 620 523 1080

1C20 700 606 1140

1C25 780 678 1270

1C40 1510 849 1580

1C50 1620 959 1680
03-6116-4434 Survival EC50 1740 1460 2080 Speamrman-Karber
Reproduction Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 335 31.7 35.3 30 38 0.778 2.46 7.35% 0.0%
500 10 31 285 335 26 38 1.09 3.43 11.1% 7.46%
1000 9 20.3 9.21 315 0 33 4.82 14.5 71.1% 39.3%
1500 10 207 17.5 23.9 9 24 1.43 4.52 21.8% 38.2%
2000 10 53 1.16 9.44 0 18 1.83 5.79 109.0% 84.2%
2500 10 0 0 0 0 0 0 0 100.0%
Survival Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
500 10 1 1 1 1 1 0 0 0.0% 0.0%
1000 9 0.667 0.282 1 0 1 0.167 0.5 75.0% 33.3%
1500 10 1 1 1 1 1 0 0 0.0% 0.0%
2000 10 0.6 0.231 0.969 0 1 0.163 0.516 86.1% 40.0%
2500 10 0 0 0 0 0 0 0 100.0%
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CETIS Summary Report Report Date: 04 Oct-16 09:48 (p 2 of 2)

Test Code: 69790 | 02-6694-9084
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 34 31 31 38 30 36 34 35 33 33
500 33 38 28 32 26 32 27 31 32 31
1000 32 33 31 30 0 27 4 26 0
1500 24 24 21 24 9 23 23 20 20 19
2000 0 0 0 7 9 4 18 8 0 7
2500 0 0 0 0 0 0 0 0 0 0
Survival Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
500 1 1 1 1 1 1 1 1 1 1
1000 1 1 1 1 0 1 0 1 0
1500 1 1 1 1 1 1 1 1 1 1
2000 0 0 0 1 1 1 1 1 0 1
2500 0 0 0 0 0 0 0 0 0 0
Survival Binomials
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 1 171 11 17 17 171 17 171 17
500 11 17N 11 mn 17 11 11 171 mn 1M
1000 17 1M 17 1 on mn 01 7 0N
1500 1M 7 11 1 17 n 17 1 171 mn
2000 oM 0/1 0/1 1M 17 1”1 171 1”1 0N 11
2500 0N 011 0/1 on 0/1 01 01 0/1 on 0/1

000-034-187-2 CETIS%0x358.7.16 Analyst: ﬁé QA: \SD




CETIS QC Plot Report Date: 04 Oct-16 09:50 (1 of 1)
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Test Type: Reproduction-Survival (7d) Organism: Ceriodaphnia dubia (Water Flea) Material: Sodium chloride

Protocol: EPA-821-R-02-013 (2002) Endpoint: Survival Source: Reference Toxicant-REF
Ceriodaphnia Survival and Reproduction Test
3500+
T +35
mm-/\/
+25
2500~
§
8
S 2000
E
i Mean
3 1500
g [
g
1000
-2
500
T
0 T T T |
18 19 20 21
Mean: 1721 Count: 20 -2s Warning Limit: 727.8 -3s Action Limit: 231
Sigma: 496.8 Cv: 28.90% +2s Warning Limit: 2715 +3s Action Limit: 3212
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2016 May 10 14:15 1594 -127.2 -0.2561 04-1900-2071 02-7180-6176
2 17 16:30 2117 396 0.7971 02-0217-2091 01-8095-6167
3 24 1440 1369 -352 -0.7085 12-4725-4616  17-8748-4211
4 Jun 14 1215 3214 -1400 -2.817 -) 06-1840-5245 14-8979-7423
5 23 10140 2125 403.7 0.8126 16-6250-9087 17-5652-1508
6 23 13:25 2105 384.4 0.7738 07-7424-9431  12-9537-7598
7 28 13:00 1933 212 0.4267 09-5722-1456  07-9253-0885
8 Jul 6 13:00 2019 297.9 0.5996 09-9739-4449  17-8269-3326
9 7 10:20 2064 343.2 0.6909 07-3590-7818 09-8307-4510
10 12 13:45 1831 109.6 0.2207 19-4280-6480 04-6439-4868
11 Aug 9 1415 1918 197.4 0.3973 01-7078-3993 16-1640-2231
12 11 1525 1759 38.26 0.07701 05-4282-8788 09-4783-9953
13 18 13:30 2050 328.9 0.662 09-3523-7380 14-1088-4073
14 23 1415 1870 149 0.2999 20-3175-3833  16-0364-9515
15 25 14:35 1968 247 0.4972 08-0124-0684 18-2643-7985
16 30 16:.05 1913 191.7 0.3859 02-5260-5089  09-5069-0405
17 Sep 8 13:40 1957 236.4 0.4759 18-2267-1225 05-8688-6279
18 13 10:20 1198 -523 -1.053 15-9643-7614  12-2668-1557
19 15 14:20 1718 -3.382 -0.00681 16-2243-5631  01-5480-0827
20 20 15:.00 597.9 -1123 -2.261 -) 18-2996-3053 17-7702-4069
21 27 12:50 1739 17.88 0.03599 02-6694-9084 03-6116-4434
000-034-187-2 CETIS™1y3.7.16 Analyst: (Z('3 QA: SD




CETIS QC Plot Report Date: 04 Oct-16 09:51 (1 of 1)
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Test Type: Reproduction-Survival (7d) Organism: Ceriodaphnia dubia (Water Flea) Material: Sodium chloride

Protocol: EPA-821-R-02-013 (2002) Endpoint: Reproduction Source: Reference Toxicant-REF

Ceriodaphnia Survival and Reproduction Test

3000

+35

+25

Mean

1C50-mg/L Sodium chloride

%
-3s
lI7 llﬂ 1’9 ZIO 211
Mean: 1326 Count: 20 -2s Warning Limit: 598.4 -3s Action Limit: 234.4
Sigma: 364 Cv: 27.50% +2s Warning Limit: 2054 +3s Action Limit: 2418

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action Test!D Analysis ID

1 2016 May 10 14:15 1216 -110 -0.3021 04-1900-2071 20-3182-9235

2 17 16:30 1684 358.4 0.9847 02-0217-2091  07-3645-9270

3 24 14:40 1042 -284.3 -0.7811 12-4725-4616  17-2108-7232

4 Jun 14 12115 255 -1071 -2.942 ) 06-1840-5245 10-0782-9712

5 23 10:40 1603 277.2 0.7616 16-6250-9087 07-8286-1737

6 23 13:25 1628 302.2 0.8303 07-7424-9431  14-5397-9899

7 28 13:00 908.1 -417.9 -1.148 09-5722-1456  07-0717-9325

8 Jul 6 13:00 1696 3701 1.017 09-9739-4449  05-4282-8277

9 7 10:20 1679 353 0.9699 07-3590-7818 02-2720-1850

10 12 13:45 1435 109 0.2995 19-4280-6480 01-6291-6561

11 Aug 9 14115 1528 202.3 0.5558 01-7078-3993  16-5522-9106

12 11 15:25 1598 271.5 0.746 05-4282-8788 20-6991-7970

13 18 13:30 1607 281.3 0.7727 09-3523-7380 12-7959-5180

14 23 14115 1598 271.9 0.7469 20-3175-3833  12-9031-4120

15 25 14:35 1196 -130.1 -0.3574 08-0124-0684 03-1672-5825

16 30 16:05 1425 99 0.272 02-5260-5089 20-2491-5546

17 Sep 8 13:40 1226 -100.1 -0.2749 18-2267-1225 12-1761-7946

18 13 10:20 930.9 -395.1 -1.086 15-9643-7614  16-7658-0121

19 15 14:20 1132 -193.7 -0.5323 16-2243-5631 01-2656-4408

20 20 15:00 1140 -186.3 -0.5118 18-2996-3053  19-4443-0639

21 27 12:50 1624 297.8 0.818 02-6694-9084 01-8681-6691

000-034-187-2 CETIS#»1358.7.16 Analyst: R() QA: S~D




Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: q/ 'Lﬂ/ ! C
Project #: 26308 Test ID: 69790 Randomization: | 0.G.\ Control Water: SRW
Conductivity (uS/cm)| Tem Survival / Reproduction
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: Cf/ Z'-7/ <
Project #: 26308 Test ID: 69790 Control Water: SRW
Conductivity (uS/cm) Survival / Reproduction
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: C?/ L7// C
Project #: 26308 Test ID: 69790 Control Water: SRW
Conductivity (¢S/cm Survival / Reproduction
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AC UA Environmental Toxicology Specialists

CIENCE

TOXICITY REDUCTION EVALUATION:
CERIODAPHNIA DUBIA

LEHIGH SOUTHWEST CEMENT CO.

9/7/16

SUBMITTED TO:

Robertson-Bryan, Inc.
9888 Kent St.
Elk Grove, CA 95624
Attention: Paul Bedore

SUBMITTED BY:
AQUA-Science

630 Cantrill Drive
Davis, CA 95618

September 28, 2016

630 CANTRILL DRIVE DAVIS CALIFORNIA « 95618 ¢ (530) 753-5456 « FAX (530) 753- 6001+ aquasci@aol.com



AQUA

_CIENCE Lehigh tSouthwest_C_ement .Co.
2 Chronic TRE Toxicity Testing

EFFLUENT TOXICITY TESTS FOR ASSESSING COMPLIANCE WITH
NPDES CHRONIC TOXICITY LIMITS

1.0 CLIENT INFORMATION

Client: Robertson-Bryan, Inc.
9888 Kent St.
Elk Grove, CA 95624

Contact: Paul Bedore
Phone: (916) 405-8918
email: paul@robertson-bryan.com

2.0 BIOTOXICITY TESTING REQUIREMENTS

Project: Lehigh Southwest Cement Co.
NPDES No: CA 0030210
Test Type: Chronic 7-Day Ceriodaphnia dubia Survival and Reproduction

Test Protocol: EPA 821-R-02-013 (see Attachment 1 for protocol summary)

Dilution Series:  ab control, 6.25, 12.5. 18.75, 25 & 40% biologically-treated effluent diluted in
permeate - filtered (0.22 um)

Lab control & 25% biologically-treated effluent diluted in permeate - unfiltered

3.0 CURRENT TEST INFORMATION
Event: Toxicity Reduction Evaluation (TRE)

Test Samples:  Biologically-treated Effluent diluted in Permeate
Sample Dates:  9/6/16 (grab samples)

Test Initiation: 9/7/16

Test Completion: 9/14/16

4.0 SUMMARY OF RESULTS

The purpose of this test was to determine the C. dubia chronic toxicity of varying ratios of filtered and unfiltered
reverse-osmosis permeate mixed with biologically-treated effluent (see Attachment 2). The dilution series with
filtered samples detected no dose-related mortality, but severe reproductive impairment was observed (90.0
TUc; 100/EC,5). The test with the 25% unfiltered biologically-treated effluent had 60% survival and severe

reproductive impairment (0 neonates/female).

Page 1 of 3



AQUA
QCIENCE

Lehigh Southwest Cement Co.
Chronic TRE Toxicity Testing

5.0 TEST RESULTS

5.1 Filtered Test Mixtures (0.22 um)
5.1.1 Current Effluent Test Data

Sample % Reproduction , .
Concentration (%) Survival (neonates/female) QA/QC Requirements Met:
Lab Control 100 17.0 e 280% survival in controls
6.25 90 3.5% .
* average neonates/female in controls
12.5 100 7.4 >15
18.75 100 2.8*
* ¢ 60% of surviving control females
25 100 9.9
produced at least three broods
40 80 0.2*
* Significantly different than control (p<0.05)
5.1.2 Current Effluent Test Results
. NOEC LOEC ECz5 EC50 PMSDb
Test Endpoml" (%) (%) (%) (%) (%)
% Effluent 40 > 40 > 40 > 40 c
Survival
TUc 2.5 n/a <25 <25
. % Effluent <6.25 6 1.1 3.6
Reproduction 31.1
TUc >16.0 n/a 90.9 27.8

a Cetis™ v. 1.8.7.7 was used to calculate test endpoint
b PMSD = Percent Minimum Significant Difference
¢ Value could not be calculated due to statistical method used

5.1.3 Comments

Based on the EC,; (TUc = 100/EC,5), the biologically-treated effluent/permeate mixtures produced significant

reproductive toxicity (90.9 TUc) in the chronic C. dubia survival and reproduction test. There was no mortality
detected at any test concentration.

5.2 Unfiltered Test Mixtures
5.2.1 Current Effluent Test Data

5.2.2

Sample . Survival Survival PMSD" Reproduction Reproduction | pyspr| Toxic
Concentration (%) (NOEC %) . (neonates/ (NOEC %) o e
(%) o, °, (%) female) o, (%) Units

Lab Control 100 n/a -- 23.2 n/a -- -
25 60* <25 d 0* <25 9.0 >4.0

* Significantly different than control (p<0.05)
a Cetis™ v. 1.8.7.7 was used to calculate test endpoint

b PMSD = percent minimum significant difference
¢ Toxic Units (TUc) = 100/NOEC; based on the most sensitive endpoint

d Value could not be calculated due to statistical method used

Comments

The unfiltered 25% biologically-treated effluent/permeate mixture produced significant mortality and
reproductive effects in the chronic C. dubia toxicity test (NOEC < 25%).
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%géNCE Lehigh Southwest Cement Co.

Chronic TRE Toxicity Testing

6.0

7.0

QA/QC

All protocol and QA/QC requirements were met in these tests.

TESTING FACILITY

AQUA-Science California Department of Health Services ELAP
630 Cantrill Drive Certification No. 2205 (1/31/17)

Davis, CA 95618

(530) 753-5456 File Referepce: — Lghigh (2016-03 TRE)

Approved By/lIssue Date: z/{/’%/@ (é’

;’g flrey L. Miller, PR.D., DABT
President

Page 3 of 3




ATTACHMENT 1

SUMMARY OF TEST CONDITIONS AND TEST ACCEPTABILITY CRITERIA



SUMMARY OF TEST CONDITIONS AND TEST ACCEPTABILITY CRITERIA FOR
DAPHNID, CERIODAPHNIA DUBIA, SURVIVAL AND REPRODUCTION
TOXICITY TESTS WITH EFFLUENTS AND RECEIVING WATERS (TEST
METHOD 1002.0)"

1.
2.

Test type:

Temperature:

3. Light quality:

>

© % N o

11.

12.

13.

14.

15.
16.

Light intensity:

Photoperiod:

Test chamber size:

Test solution volume:
Renewal of test solutions:

Age of test organisms:

. No. neonates per test

chamber:

No. replicate test chambers
per concentration:

No. neonates per test
Concentration:

Feeding regime:

Cleaning:

Aeration:

Dilution water:

Static-renewal (required)

25 =1 °C (recommended)

Test temperatures should not deviate (i.e. maximum
minus minimum temperature) by more than 3 °C
during the test (required)

Ambient laboratory illumination (recommended)

10-20 pE/m?/s, or 50-100 ft-c (ambient laboratory
levels) (recommended)

16 h light, 8 h dark (recommended)
30 mL (recommended minimum)
15 mL (recommended minimum)
Daily (required)

Less than 24 h; and all released within an 8-h period
(required)

| Assigned using blocking by known parentage
(required)

10 (required minimum)

10 (required minimum)

Feed 0.1 mL each of YCT and algal suspension per
test chamber daily (recommended)

Use freshly cleaned glass beakers or new plastic
cups daily (recommended)

None (recommended)

Uncontaminated source of receiving or other natural
water, synthetic water prepared using MILLIPORE
MILLI-Q® or equivalent deionized water and
reagent grade chemicals or DMW (available

" For the purposes of reviewing WET test data submitted under NPDES permits, each test condition listed
above is identified as required or recommended. Additional requirements may be provided in individual
permits, such as specifying a given test condition where several options are given in the method.



options)

SUMMARY OF TEST CONDITIONS AND TEST ACCEPTABILITY CRITERIA FOR
DAPHNID, CERIODAPHNIA DUBIA, SURVIVAL AND REPRODUCTION
TOXICITY TESTS WITH EFFLUENTS AND RECEIVING WATERS (TEST
METHOD 1002.0) (continued)

17. Test concentrations: Effluents: 5 and a control (required
minimum)
Receiving water: 100% receiving water (or
minimum of 5) and a control
(recommended)

18. Dilution factor: Effluents: z 0.5 (recommended)
Receiving water: None or = 0.5 (recommended)

19. Test duration: Until 60% or more surviving control females have
three broods (maximum test duration 8 days)
(required)

20. Endpoints: Survival and reproduction (required)

21. Test acceptability criteria: 80% or greater survival of all control organisms and

an average of 15 or more young per surviving
female in the control solutions. 60% of surviving
control females must produce three broods
(required)

22. Sampling requirements: For on-site tests, samples collected daily and used
within 24 h or the time they are removed from the
sampling device. For off-site tests, a minimum of
three samples (e.g., collected on days one, three,
and five) with a maximum holding time of 36 h
before first use (required)

23. Sample volume required: I L/day (recommended)



ATTACHMENT 2

LEHIGH PILOT RO SYSTEM STUDY PLAN



Lehigh Pilot RO System Testing

Test Event 2 — September 6, 2016

Testing of an ultra-filtration reverse osmosis (UFRO)/biological system is planned. Information provided
to date indicates that the UFRO/biological system is producing a final, combined effluent consisting of
25% biologically treated concentrate (i.e., biological effluent) + 75% permeate. Different mixtures of
varying ratios of permeate and biological effluent will be tested by the lab.

e Biological effluent and permeate will be collected separately by Lehigh staff.
o Permeate — 2 x 2.5 gallon grab samples. Equal volume aliquots from the two grab
samples should be combined for use as the “permeate” in the test.
o Biological effluent 2 x 2.5 gallon grab samples. Equal volume aliquots from the two grab
samples should be combined for use as the “biological effluent” in the test.
o No renewal samples will be collected for the test.
e Aeration — Biological effluent will have low DO and elevated sulfides when received. Aerate the
biological effluent to 2 6 mg/L DO and < 0.1 mg/L suifide prior to making test mixtures.
e Mixtures listed in Table 1 will be used in chronic C. dubia testing against a shared lab water
control — some mixtures will be tested after filtration, and one mixture tested without filtration.
o Mixtures requiring 0.2 um filtration to remove pathogens —5 mixtures.
o Mixture not requiring filtration — 1 mixture (to evaluate whether pathogens are
removed with filtration).

Table 1. Ratios of biological effluent to permeate for chronic C. dubia toxicity tests.

: P _— Mixture -
Mixtures Receiving 0.20 um filtration Unfiltered
Biological Effluent 40% 25% 18.75% 12.5% 6.25% 25%
Permeate 60% 75% 81.25% 87.5% 93.75% - 75%

e Sample pick-up:
o Laboratory courier is needed. Sample will be ready for pick-up on September 6 at 11:00
a.m. at the Lehigh gate.
Expect two coolers labeled “Aqua Science”
Please bring two coolers to replace the coolers that Lehigh has on-hand.
Lehigh address: 4001 Stevens Creek Blvd, Los Altos, CA 94024.



CERIODAPHNIA 7-DAY SURVIVAL
AND REPRODUCTION TEST

Statistics and Raw Data



CETIS Summary Report Report Date: 19 Sep-16 14:09 (p 1 of 2)

Test Code: €4711603a | 00-0883-3410

Ceriodaphnia 7-d Survival and Reproduction Test Aqua-Science
Batch ID: 17-2397-0602 Test Type: Reproduction-Survival (7d) Analyst: C. Walker
Start Date: 07 Sep-16 12:35 Protocol: EPA/821/R-02-013 (2002) Diluent: Permeate
Ending Date: 14 Sep-16 14:10 Species: Ceriodaphnia dubia Brine:
Duration: 7d 2h Source: In-House Culture Age: <24h
Sample ID: 15-1922-4009 Code: 5A8D84CS Client: Lehigh Cement
Sample Date: 06 Sep-16 09:20 Material:  Industrial Effluent Project: Accelerated Monitoring
Receive Date: 06 Sep-16 13:30 Source: NPDES Permit #CA0030210 (Lehigh Ceme
Sample Age: 27h (14.2 °C) Station: Biological Effluent
Sample Note: 0.22 ym Filtered
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
15-4262-5064 7d Survival Rate 40 >40 NA NA 25 7 Fisher Exact/Bonferroni-Holm Test
08-7949-9670 Reproduction <6.25 6.25 NA 31.1% >16/ Steel Many-One Rank Sum Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
17-3269-1605 7d Survival Rate EC5 26.75 1.693 N/A 3.739 Linear Interpolation (ICPIN)

EC10 30.6 26.35 N/A 3.267

EC15 35 28.14 N/A 2.857

EC20 40 30.6 N/A 25

EC25 >40 N/A N/A <2.5

EC40 >40 N/A N/A <2.5

EC50 >40 N/A N/A <2.5
06-9195-8089 Reproduction IC5 0.1638 0.1398 0.2095 610.5 Linear Interpolation (ICPIN)

1IC10 0.3545 0.2991 0.463 2821

IC15 0.5763 0.4806 0.7695 173.5

IC20 0.8345 0.6876 1.14 119.8

1C25 1.135 0.9234 1.589 88.1 .

1C40 2.366 1.848 3.581 4227

IC50 3.558 2.7 5.701 281
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
15-4262-5064 7d Survival Rate Control Resp 1 0.8-NL Yes Passes Acceptability Criteria
17-3269-1605 7d Survival Rate Control Resp 1 0.8 - NL Yes Passes Acceptability Criteria
06-9195-8089 Reproduction Control Resp 17 15-NL Yes Passes Acceptability Criteria
08-7949-9670 Reproduction PMSD 0.3109 0.13-0.47 Yes Passes Acceptability Criteria
7d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
0 Lab Water 10 1/ / 1 1 1 1 0 0 0.0% 0.0%
6.25 10 0.9 0.6738 1 0 1 0.1 0.3162 35.14% 10.0%
12.5 10 1/ 1 1 1 1 0 0 0.0% 0.0%
18.75 10 1 1 1 1 1 0 0 0.0% 0.0%
25 10 1 // 1 1 1 1 0 0 0.0% 0.0%
40 10 0.8 0.4984 1 0 1 0.1333 0.4216 52.7% 20.0%
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev CV% %Effect
0 Lab Water 10 177 12.39 21.61 9 27 2.039 6.446 37.92% 0.0%
6.25 10 35 / 1.361 5.639 0 10 0.9458 2.991 85.45% 79.41%
12.5 10 7.4/ 1.567 13.23 0 22 2.579 8.154 110.2% 56.47%
18.75 10 2.8'// 0.9903 4.61 0 9 08 2.53 90.35% 83.53%
25 10 99 / 5.602 142 0 19 1.9 6.008 60.69% 41.76%
40 10 0.2 -0.2524 0.6524 0 2 0.2 0.6325 316.2% 98.82%

~
\
\
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CETIS Summary Report Report Date: 19 Sep-16 14:09 (p 2 of 2)
Test Code: e4711603a | 00-0883-3410

Ceriodaphnia 7-d Survival and Reproduction Test Aqua-Science
7d Survival Rate Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Lab Water 1 1 1 1 1 1 1 1 1 1

6.25 1 1 1 1 1 1 1 1 1 0

125 1 1 1 1 1 1 1 1 1 1

18.75 1 1 1 1 1 1 1 1 1 1

25 1 1 1 1 1 1 1 1 1 1

40 1 1 1 1 1 1 0 0 1 1
Reproduction Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Lab Water 15 27 13 22 25 11 21 9 10 17

6.25 3 0 0 6 2 10 3 5 4 2

12.5 3 0 0 22 4 11 0 4 10 20

18.75 3 2 2 4 3 0 9 3 2 0

25 13 17 11 8 10 13 19 0 4 4

40 0 0 2 0 0 0 0 0 0 0
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CETIS Analytical Report

Report Date:
Test Code:

19 Sep-16 14:09 (p 1 of 1)
e4711603a | 00-0883-3410

Ceriodaphnia 7-d Survivai and Reproduction Test

Aqua-Science

Analysis ID:  08-7949-9670 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 14:09 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 311% <6.25 6.25 NA >16
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Water 6.25" 56.5 75 1 18 0.0006 Asymp Significant Effect

12.5* 72.5 75 3 18 0.0288 Asymp Significant Effect

18.75* 55.5 75 1 18 0.0004 Asymp Significant Effect

25 775 75 4 18 0.0711 Asymp Non-Significant Effect

40" 55 75 0 18 0.0004 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1844.6 368.92 5 13.84 <0.0001  Significant Effect
Error 1439 26.64815 54
Total 3283.6 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 43.61 15.09 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9537 0.9459 0.0232 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Water 10 17 12.39 21.61 16 9 27 2.039 37.92% 0.0%
6.25 10 35 1.361 5.639 3 0 10 0.9458 85.45% 79.41%
125 10 7.4 1.567 13.23 4 0 22 2.579 110.2% 56.47%
18.75 10 28 0.9903 4.61 25 0 9 0.8 90.35%  83.53%
25 10 9.9 5.602 142 10.5 0 19 1.9 60.69% 41.76%
40 10 0.2 -0.2524  0.6524 0 0 2 02 316.2% 98.82%
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CETIS Analytical Report Report Date: 19 Sep-16 14:09 (p 1 of 2)
Test Code: e4711603a | 00-0883-3410
Ceriodaphnia 7-d Survival and Reproduction Test Aqua-Science
Analysis ID:  17-3269-1605 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 14:09 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Log(X+1) Linear 1775267 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC5 26.75 1.693 N/A 3739 NA 59.08
EC10 306 26.35 N/A 3.267 NA 3795
EC15 35 2814 N/A 2.857 NA 3.554
EC20 40 30.6 N/A 25 NA 3.267
EC25 >40 N/A N/A <25 NA NA
EC40 >40 N/A N/A <25 NA NA
EC50 >40 N/A N/A <25 NA NA
7d Survival Rate Summary Calculated Variate{(A/B)
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Water 10 1 1 1 0 0 0.0% 0.0% 10 10
6.25 10 0.9 0 1 0.1 0.3162 35.14% 10.0% 9 10
125 10 1 1 1 0 0 0.0% 0.0% 10 10
18.75 10 1 1 1 0 0 0.0% 0.0% 10 10
25 10 1 1 1 0 0 0.0% 0.0% 10 10
40 10 0.8 0 1 0.1333 0.4216 52.7% 20.0% 8 10
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CETIS Analytical Report

Report Date:
Test Code:

19 Sep-16 14:09 (p 2 of 2)
e4711603a | 00-0883-3410

Ceriodaphnia 7-d Survival and Reproduction Test

Aqua-Science

Analysis ID:  06-9195-8089 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 14:09 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Log(X+1) Linear 1077142 200 Yes Two-Point interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 0.1638 0.1398 0.2095 610.5 477.3 715.5
I1C10 0.3545 0.2991 0.463 2821 216 334.4
IC15 0.5763 0.4806 0.7695 173.5 130 2081
1C20 0.8345 0.6876 1.14 119.8 87.7 145.4
1C25 1.135 0.9234 1.589 88.1 62.95 108.3
1C40 2.366 1.848 3.581 42.27 27.93 54.12
IC50 3.558 27 5.701 28.1 17.54 37.04
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Lab Water 10 17 9 27 2.039 6.446 37.92%  0.0%
6.25 10 3.5 0 10 0.9458 2.991 85.45%  79.41%
125 10 7.4 0 22 2.579 8.154 110.2% 56.47%
18.75 10 2.8 0 9 0.8 2.53 90.35%  83.53%
25 10 9.9 0 19 19 6.008 60.69%  41.76%
40 10 0.2 0 2 02 06325 316.2%  98.82%
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CETIS Analytical Report Report Date: 19 Sep-16 14:09 (p 1 of 1)
Test Code: €4711603a | 00-0883-3410
Ceriodaphnia 7-d Survival and Reproduction Test Aqua-Science
Analysis ID:  15-4262-5064 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 14:09 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed NOEL LOEL TOEL TU
Untransformed C>T NA NA 40 >40 NA 2.5
Fisher Exact/Bonferroni-Holm Test
Contro! vs C-% Test Stat P-Value P-Type Decision{a:5%)
Lab Water 6.25 0.5 1.0000 Exact Non-Significant Effect
12.5 1 1.0000 Exact Non-Significant Effect
18.75 1 1.0000 Exact Non-Significant Effect
25 1 1.0000 Exact Non-Significant Effect
40 0.2368 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type  NR R NR+R PropNR Prop R %Effect
0 Lab Water 10 0 10 1 0 0.0%
6.25 9 1 10 0.9 0.1 10.0%
12.5 10 0 10 1 0 0.0%
18.75 10 0 10 1 0 0.0%
25 10 0 10 1 0 0.0%
40 8 2 10 0.8 0.2 20.0%
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CETIS Summary Report

Report Date: 19 Sep-16 14:15 (p 1 of 1)

Test Code: e€4711603b | 10-9958-1716
Ceriodaphnia 7-d Survival and Reproduction Test Aqua-Science
Batch ID: 20-6676-6038 Test Type: Reproduction-Survival (7d) Analyst: C. Walker
Start Date: 07 Sep-16 12:50 Protocol: EPA/821/R-02-013 (2002) Diluent: Permeate
Ending Date: 14 Sep-16 14:40 Species:  Ceriodaphnia dubia Brine:
Duration: 7d 2h Source: In-House Cutture Age: <24h
Sample ID: 15-1922-4009 Code: 5A8D84C9 Client: Lehigh Cement
Sample Date: 06 Sep-16 09:20 Material:  Industrial Effluent Project: Acceterated Monitoring
Receive Date: 06 Sep-16 13:30 Source: NPDES Permit #CA0030210 (Lehigh Ceme
Sample Age: 27h (14.2°C) Station: Biological Effluent
Sample Note: UNFILTERED
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
03-3525-4794 7d Survival Rate <25 25 NA NA >4 Fisher Exact Test
03-2619-8455 Reproduction <25 25 NA 9.04% >4 Wilcoxon Rank Sum Two-Sample Test
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
03-3525-4794 7d Survival Rate Control Resp 1 0.8 -NL Yes Passes Acceptability Criteria
03-2619-8455 Reproduction PMSD 0.09038 0.13-0.47 Yes Below Acceptability Criteria
7d Survival Rate Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Water 10 1 1 1 1 1 0 0 0.0% 0.0%
25 10 06 0.2306 0.9694 0 1 0.1633 0.5164 86.07% 40.0%
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Water 10 232 20.46 25.94 16 28 1.209 3.824 16.48% 0.0%
25 10 0 0 0 0 0 0 0 100.0%
7d Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water 1 1 1 1 1 1 1 1 1 1
25 1 1 1 1 0 1 0 1 0 0
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water 25 24 21 19 27 28 27 23 16 22
25 0 0 0 0 0 0 0 0 0 0
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CETIS Analytical Report

Report Date:
Test Code:

19 Sep-16 14:15 (p 1 of 1)
€4711603b | 10-9958-1716

Ceriodaphnia 7-d Survival and Reproduction Test

Aqua-Science

Analysis ID:  03-2619-8455 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 14:15 Analysis: Nonparametric-Two Sample Official Results: Yes
Data Transform Zeta Ait Hyp  Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 9.04% Fails reproduction
Wilcoxon Rank Sum Two-Sample Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision({a:5%)
Lab Water 25* 55 NA 0 18 <0.0001 Exact Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2691.2 26912 1 368.1 <0.0001  Significant Effect
Error 131.6 7.311111 18
Total 28228 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 19.06 8.285 0.0004 Unequal Variances
Variances Levene Equality of Variance 19.47 8.285 0.0003 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8509 0.866 0.0055 Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr  CV% %Effect
0 Lab Water 10 23.2 20.46 25.94 235 16 28 1.209 16.48% 0.0%
25 10 0 0 0 0 0 0 0 100.0%
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CETIS Analytical Report Report Date: 19 Sep-16 14:15(p 1 of 1)

Test Code: e4711603b | 10-8958-1716
Ceriodaphnia 7-d Survival and Reproduction Test Aqua-Science
Analysis ID:  03-3525-4794 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 19 Sep-16 14:14 Analysis:  Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed Test Result
Untransformed C>T NA NA Fails 7d survival rate
Fisher Exact Test
Control vs C-% Test Stat P-Value P-Type Decision{a:5%)
Lab Water 25 0.04334  0.0433 Exact Significant Effect
Data Summary
C-% Control Type  NR R NR + R Prop NR PropR %Effect
0 Lab Water 10 0 10 1 0 0.0%
25 6 4 10 06 04 40.0%
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AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 A Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mclintyre/Pham/Davis

Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration

Test Species: Ceriodaphnia dubia Animal Lot No: AIS RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

Iéffluent Concentration (%): Lab Control

ADULT SURVIVAL/IMORTALITY RECORD NEONATE REPRODUCTION RECORD

Day REPLICATE NUMBER Day REPLICATE NUMBER Tech| Obs.
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Additional Comments/Observations
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AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 A Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/McIntyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration

Test Species: Ceriodaphnia dubia Animal Lot No: A/S RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

Effluent Concentration (%): 6.25

ADULT SURVIVAL/MORTALITY RECORD NEONATE REPRODUCTION RECORD

Day REPLICATE NUMBER Day REPLICATE NUMBER Tech| Obs.
No|1[2|3|4[5]|6|7[8|9]|10|n|No|1]2]3]4[5[6]|7|8]9]10] n ||mi|Dat
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AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 A Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mcintyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration

Test Species: Ceriodaphnia dubia Animal Lot No: A/S RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016
[Effluent Concentration (%): 12.5

ADULT SURVIVAL/MORTALITY RECORD NEONATE REPRODUCTION RECORD

Day REPLICATE NUMBER Day REPLICATE NUMBER Tech| Obs.
No| 1234|567 |8|9|10[n|No|1|2|3|4[5|6|7|8]|9]10]| n ||mni |Date
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AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 A Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mclntyre/Pham/Davis
Test Material:  Biological effluent {09/06/16) in permeate (09/06/16) dilution water + 0.22 ym Filtration

Test Species: Ceriodaphnia dubia Animal Lot No: A/S RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

Effluent Concentration (%): 18.75

ADULT SURVIVAL/MORTALITY RECORD NEONATE REPRODUCTION RECORD

Da REPLICATE NUMBER _ Day REPLICATE NUMBER Tech| Obs.
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AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 A Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/McIntyre/Pham/Davis

Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration

Test Species: Ceriodaphnia dubia Animal Lot No: AJS RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

Effluent Concentration (%): 25

ADULT SURVIVAL/MORTALITY RECORD NEONATE REPRODUCTION RECORD

Day REPLICATE NUMBER Day REPLICATE NUMBER Tech| Obs.
No|1]|2|3|4|5|6[7[8|]9|10|n|No|1]2]3]4|5|6|7|8]9]10] n]||nit]|pate
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AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 A Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/MclIntyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration

Test Species: Ceriodaphnia dubia Animal Lot No: A/S RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

Effluent Concentration (%): 40

ADULT SURVIVAL/MORTALITY RECORD NEONATE REPRODUCTION RECORD

Day REPLICATE NUMBER Day REPLICATE NUMBER Tech| Obs.
No| 12345678910 n||No|l1]2]|3[4|5|6|7[8]9]10]n || mit/|Date
e lolole|e|o|e |ole|e|e| 1 |eo|o|o|o|olo|e|e |o|e|o||- %
2lg |o|v|glelalc|dlals|al|lz2lo|e|lg|o|v|a|c|a|?|v|g ]| | %
3102|2280 2| |ale|) || slele|els|e|s|o|a|s|a|Qs [%
i o)ole|o|o|o|o)/|ele || 4|a|2|z|2|o|o|o | |o|e| |5
s o lololelo|elal Nelalol s|o|e|e|e|e|a|e] (e|oll) |~ |2
|2 |ole|lelole | de] s |oe|oo|lele|e)|2|a|l|~ 4
2lelelelelel/|elg|o] 7ol elelpllel ] 12 || O]~ 2
TOTAL NUMBER OF ADULTS AT STUDY TERMINATION DATE Q&

TOTAL NUMBER OF NEONATES PRODUCED /b

MEAN NUMBER OF NEONATES PRODUCED PER ADULT 0\?/

STANDARD DEVIATION FOR THE ABOVE MEAN ) .0

Additional Comments/Observations

Day1 Day2 Day3 Day4 Day5 Day6 Day7
Time of Observation / Feeding: | 12%® [1030 |41 M35 | 1355 1430 |m3s




AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 B Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mcintyre/Pham/Davis

Test Material:  Biological effluent (09/06/18) in permeate (09/06/16) dilution water

Test Species: Ceriodaphnia dubia Animal Lot No: A/S RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

Effluent Concentration (%): Lab Control

ADULT SURVIVAL/MORTALITY RECORD NEONATE REPRODUCTION RECORD

Day REPLICATE NUMBER Day REPLICATE NUMBER Tech | Obs.

No|1]12]|3[4|5]|6|[7]|8]9 (10| n|Nof1]|2]|3[4|5|6]| 78] 9|10 n||mnit|bate
o |o| @ olo|a|o|e|o|e|e|| 1 |o|lele |le|e|le e |e|e e ||~ 2
20 (0|2 |G |2 |2 |8 0|2 |d|g|2|2|0 |28 |2 |9|d|D|d|d]||so|%
3@@@@0@@@@@@3@@6@@@@@@@@‘5004}(0
4|0\l o|lo|e|o|o|e|o|e|@|| 46| 4] 6ls]s|ole]s a6 WY«|2
s | @|o|o|o| o oo|e|o|d|a] s|alic]la]e] e |o|s]6]e |- |4
6®®@@®@®@@@@6\(./\0%g\Z\Z\glu'\G\Oiijwc%
|@lo|o|o|olo|lo|o|le|g|a| ;oo |o|o|o|e|o| |||~ |4

y ; 3 - ; N : 1 «C 4 J

2 | OLOIOIG OGO [ VOIY] [ RN ZE 2 L

TOTAL NUMBER OF ADULTS AT STUDY TERMINATION DATE /f}

TOTAL NUMBER OF NEONATES PRODUCED T

MEAN NUMBER OF NEONATES PRODUCED PER ADULT .

STANDARD DEVIATION FOR THE ABOVE MEAN 2.3

Additional Comments/Observations

Test Initiated / Animals Fed by _ « . @ _ 5o

Test Terminated by wvi— @ _ gy

Day1 Day2 Day3 Day4 Day5 Day6 Day7

Time of Observation / Feeding: | '3 % [ 143 | 1417 MU [ 106 | 1435 | o




AQUA-Science

Environmental Toxicology Specialists

CERIODAPHNIA SURVIVAL AND REPRODUCTION TEST

Test Number: Lehigh 16-03 B Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mclntyre/Pham/Davis

Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Test Species: Ceriodaphnia dubia Animal Lot No: A/S RO: 090716

Initiation Date:

September 7, 2016

Termination Date: September 14, 2016

|Eff|uent Concentration (%): 25

ADULT SURVIVAL/MORTALITY RECORD

NEONATE REPRODUCTION RECORD

Day REPLICATE NUMBER Day REPLICATE NUMBER Tech| Ovs.
Nol 1123141516178 9 10| n||Noj 1121314516 7]8]9]10] n||ni|Date
| o|lo|olo|e|oo|e|e|e|e| 1 |o|e|lo|o|lele|e|le|e|alp |~ |
sl |lo|aglo|gle|ad|v|e|2029|0 |29 v |g|2|3|a|a |9 |||
slo ol |elsla| | |3lsle|slo|ale|e|e|e|o || |%
sl Ol |/ |o|0|@ Q| 4|@clola| /@D 7 |O]w|x
s oo\ /|0 0|o Ol s |o|o|le|o||@|e|2 |/ 10|~ %
|olo|e o/ |0 /| @ 0| 7|elelelol ol N2 |10~ X
JO OIRIO[ QL P [ ] [ [0]0[GQ DA OID]D

TOTAL NUMBER OF ADULTS AT STUDY TERMINATION DATE

TOTAL NUMBER OF NEONATES PRODUCED

MEAN NUMBER OF NEONATES PRODUCED PER ADULT

STANDARD DEVIATION FOR THE ABOVE MEAN

Additional Comments/Observations

Day 1

{3A

Day2 Day3

tHy o

Day4 Day5 Day6 Day7
s 3B S

Time of Observation / Feeding: =14 A0S




AQUA-Science
Environmental Toxicology Specialists

DOSE PREPARATION SHEET

09/07/16 Lehigh 16-03 A
7-day static renewal chronic bioassay
Ceriodaphnia dubia

Test concentrations:

Lab Control and 6.25, 12.5, 18.75, 25 and 40% effluent in permeate dilution water + 0.22 pm Filtration
Effluent = Biological effluent (09/06/16) in permeate (09/06/16) dilution water . -
Lab Ctrl water= 2X carbon filtered reverse osmosis well water at EPAMH specifications using EPA salts.
All surface waters filtered through 60 um screen

Biological effluent was aerated to =2 6 mg/L DO and < 0.1 mg/L sulfide prior to solution preparation

_:ZOmI/RepIiga_téE 1- <24 hr neonate/Replicate: 10 Replicates/Concentration

Concentration Amount Lab Permeate Total
(%) Effluent (mL) Water (mL) Water (mL) (mL)*
Lab Control 0 _ 220 0 220
6.25 7 14 0 QS to 220 220
12.5 _ 28 0 QS to 220 220
18.75 41 0 QSto 220 220
25 ) 55 0 QS to 220 220
40 88 0 QS to 220 _ 220

*20 mL used for
pH measurement
inoculate 200 mL

for test.
i Test Day Day O | Day1 Day?2 | Day3 | Day4 | Day5 | Day6
Technician 5D S0 ~ TP ~— —~ o
Time w30 20 W MO My 20 130 vAog
Date OArLT v | GAr0SN6 O‘()bq\lv (,::Uwhb ANl lonnz/ e | Gan3 fiv




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Lehigh 16-03 A Study Director: J.L. Miller
Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mcintyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration
Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO: 090716
Initiation Date: September 7, 2016 Termination Date: September 14, 2016
OBSERVATIONS Day (0) Date: 09/07/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pHM > n Hardness ~ || Temp.| D.O.* | pH*
Lab Control |21 .7 3.\ L 2372 KO 720 |ea |71.3s
6.25 24 5 g0k |€ 50  |uou ® o |lea et |hes
12.5 24 1.4 T1A¢ - a1 - 24 |5 |4y
1875 |lin G a1 |[“ 0 |9 € oo ||za |3 240
25 2E -1 1338 - Lo - 24 |57 |1.35
40 25 1e (181 [P 2ac fiesa  [®ose |l2u sy |743
SO 0aAr08/\

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter ID a4 “*Alkalinity (mg/L CaCO3); HACH Test Kit
A= pH: Meter ID O3 ~=Water Hardness (mg/L CaCO3); HACH Test Kit
A=Conductivity/Salinity (umohs): Meter ID O

ADDITIONAL COMMENTS: O Measure mant Falkes Mma 16 mb Sampw. volume SO 0S/0746

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID = g/0 EPAMYW P NS

All surface waters filtered through a 60 pm screen daily

Technician: 3{(})// Date: _ ¢4/07/1b




AQUA-Science
Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

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

Initiation Date:

Lehigh 16-03 A Study Director: J.L. Miller
EPA 821-R-02-013 Technicians: Walker/MclIntyre/Pham/Davis
Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration
Ceriodaphnia dubia Animal Lot No.: AIS RO: 090716
September 7, 2016 Termination Date: September 14, 2016

OBSERVATIONS Day (1) Date: 09/08/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) °C) Oxygen* pHA - A Hardness ~ || Temp.| D.O.* | pH*
Lab Control || z+ 1% 3.07 wZ 731\ 80 24 [ 94 | 9%
6.25 15 7.9 ¥ 006 B wo 230 V2T M| b T w2
12.5 25 7.9 733 - Al - 2w | b1 | b3
18.75 25 7.9 254 [Piwo  aas © w30 |lan | ez |72
25 26 79 7,81 - L1 - 2 | ¢ | 746
40 25 7.9 1749 P 250 llwaa U | VI R |
1€ _oqlpalle

*<Dissolved oxygen (mg/L): Meter ID _O4
AMz=pH: Meter ID O3

UNIT INSTRUMENTATION LEGEND
“*Alkalinity (mg/L CaCO3); HACH Test Kit

® ~=Water Hardness (mg/L CaCQ3); HACH Test Kit

A=Conductivity/Salinity (umohs): Meter ID€% Ow

ADDITIONAL

Lab Control =
Control water

COMMENTS @ Measuriment—alen *N G 1o ML Sample volunk SO 0A/OB/AG
@entny LT S CA /0T L

2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
ID=@/Cc EPAMW R IZ6+ CINS

All surface waters filtered through a 60 um screen daily

Technician:

=~

Date: pa /08/10




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

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

Initiation Date:

Lehigh 16-03 A

EPA 821-R-02-013

Study Director:

Technicians:

J.L. Miller

Walker/MclIntyre/Pham/Davis

Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration

Ceriodaphnia dubia

September 7, 2016

Animal Lot No.:
Termination Date:

A/S RO:

090716

September 14, 2016

OBSERVATIONS Day (2) Date: 09/09/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pHM > A Hardness ~ || Temp.| D.O.* | pHM
Lab Control ™ 1.l & N 61 255 FO 29 | e R
6.25 2 1.7 . &7 G"FO 35K 0 so A 7 Iy
12.5 24 2. % 7.47 - boo - 724 | e | 7.59
18.75 74 50 | 7.0 | ©)q0 gae | Yeao |l | 3] 740
25 ZAN F.0 1.7% - tqe - 74 G| 1.3
@ O G N se |1z
40 24 0 T e %O S 1050 24 @ '
-7 oalicltie
UNIT INSTRUMENTATION LEGEND
o4

*=Dissolved oxygen (mg/L): Meter 1D

A= pH: Meter ID c3

~=Conductivity/Salinity (umohs): Meter ID

ot

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

ADDITIONAL COMMENTS: & we- suremente

=lgn 12

{C i

Comple

Ce fuee T

o9 foa v

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Controlwater ID= Rb cghwb & 126 ews

All surface waters filtered through a 60 ym screen daily

Technician:

D

D [N

/

Date:

eq/oa]le




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Lehigh 16-03 A Study Director: J.L. Miller
Protocol No.: EPA 821-R-02-013 Technicians: Walker/MclIntyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration
Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO: 090716
Initiation Date: September 7, 2016 Termination Date: September 14, 2016
OBSERVATIONS Day (3) Date: 09/10/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pH”M * A Hardness ~ || Temp.| D.O.* | pH*M
Lab Control A TG 5.3 L 2714 %O A TR (823
6.25 29 4 %2 50 X b wo e A [ T4
12.5 24 1€ | g4 - s - A em |15
18.75 24 1A Nse | Yao sea | Veee |lzn [ G2 ]aes
25 T % .0 Y - L iwld - U NCH G R EYE)
40 24 s | e | Yo lezs | Qww || 24 |58 |9.53
~ Oxv/an g -

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter ID _ © a **Alkalinity (mg/L CaCO3); HACH Test Kit

A= pH: Meter ID _ ¢3 _ ~=Water Hardness (mg/L CaCO3); HACH Test Kit
~=Conductivity/Salinity (umohs): Meter ID

ADDITIONAL COMMENTS: (i) meccocntnle  doletn tn [Ome Se@e polu— 10 otliofie

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID = glc g pAmw |26 Fons

All surface waters filtered through a 60 um screen daily

Technician: W Date: @1 )ioliG
/

:



AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

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

Lehigh 16-03 A

EPA 821-R-02-013

Study Director:
Technicians:

J.L. Miller

Walker/Mclintyre/Pham/Davis

Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration

Ceriodaphnia dubia

Initiation Date:

September 7, 2016

Animal Lot No.:
Termination Date:

A/S RO:

090716

September 14, 2016

OBSERVATIONS Day (4) Date: 09/11/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water

Conc. (%) (°C) Oxygen* pHM ** " Hardness ~ || Temp.| D.O.* | pH**
Lab Control A 1A 7.0\ b2 177 %0 19 |65 [3.07
6.25 % %0 401 ¥ 6o 25\ |9 %0 1a |65 743
12.5 2 ¥.0 16T - L4S - 24 | T |70
18.75 1y 2.0 |7.50 |9 70 €8s P Lo (5.9 [1.57
25 A 3.\ T 1o - 1y v - |58 |15
40 24 . 7.2.9 61‘3@ Vo6 3 ® \uso zn |56 [7.39

v 9aNT i

*=Dissolved oxygen (mg/L). Meter ID
A= pH: Meter ID _ 0>
A=Conductivity/Salinity (pmohs): Meter ID _O¢

UNIT INSTRUMENTATION LEGEND

ON

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

O Meas url we vt

ADDITIONAL COMMENTS:

TAV T

All surface waters filtered through a 60 pm screen daily

VO vl savnp e YotV o g5 Ful i

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID = Ri0 &tAmMN B (2.0 ¢ 5

Technician:

=

Date:

ao fey M




AQUA-Science
Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Lehigh 16-03 A Study Director: J.L. Miller
Protocol No.: EPA 821-R-02-013 Technicians: Walker/McIntyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 um Filtration
Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO: 090716
Initiation Date: September 7, 2016 Termination Date: September 14, 2016
OBSERVATIONS Day (5) Date: 09/12/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pH/* > A Hardness ~ || Temp.| D.O.* | pH**
Lab Control AR 7.3 7% 2 7N RO M6y B33
6.25 4 7 2y @ oo 356 @ e U LG %20
125 M\ 7. B _ o _ 2iA . H [B.00
18.75 A %O 139 © (90 s79 [© 2o ™ 6T 7.8y
25 A 8.0 1.33% - VO AR - A Gy 6
40 A K-\ 22y Y 2so sar P oiose w57 1763
U~ O30,

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter ID __ O A **Alkalinity (mg/L CaCO3); HACH Test Kit
Az pH: Meter ID _03 ~=Water Hardness (mg/l. CaC0O3); HACH Test Kit
A=Conductivity/Salinity (umohs): Meter ID 0%

ADDITIONAL COMMENTS:

® Measuemens rakewn N 0wl
@ enaey TOTT Uan O /1T /1L

Savngr & VOV MR W RN

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID = s Seamrm ot rg v G5

10 EPAMY u \2( « O NS

All surface waters filtered through a 60 um screen daily

Technician: %= Date: oo /2 /i




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Lehigh 16-03 A Study Director: J.L. Miller
Protocol No.: EPA 821-R-02-013 Technicians: Walker/MclIntyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water + 0.22 ym Filtration
Test Species: Ceriodaphnia dubia Animal Lot No.: AJS RO: 090716
Initiation Date: September 7, 2016 Termination Date: September 14, 2016
OBSERVATIONS Day (6) Date: 09/13/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity| Water
Conc. (%) (°C) Oxygen* pH"" ** A Hardness ~ || Temp.| D.O.* | pH"
Lab Control 24 7w .32 ;2 27 A sO 7S |G@.i | %
6.25 29 %0 | %20 |90 356 | 50 |25 |wo |wac
12.5 [ T .0 3.0 - bzA - 25 |59 [
18.75 A 5.0 |25 |[© a0 | 29% Y e |25 |57 |20z
25 o 8.0 7.7% - N - 25 |5.6 |7.50
40 24 3.0 [7.02 % 2%¢ | 1e12 |®ose |25 |55 |72

S50 0A/iNAb

UNIT INSTRUMENTATION LEGEND

*=Dissolved oxygen (mg/L): Meter ID _(JA **Alkalinity (mg/L CaCO3); HACH Test Kit

A= pH: Meter ID _C D ~=Water Hardness (mg/L CaCO3); HACH Test Kit
*=Conductivity/Salinity (umohs): Meter ID __OG

ADDITIONAL COMMENTS:

© MZAS UM went FAMIMN Dh 1Gua L SGawmpler YV S Y ONN3 )i

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Controlwater ID = aic ggamyw & (206 v C NS

All surface waters filtered through a 60 ym screen daily

~)

Technician: <5 Date: VALY

1=




AQUA-Science
Environmental Toxicology Consuliants

CERIODAPHNIA RANDOMIZATION FORM

Client: Leviioow \t-02 A
TEMPLATE #1
Loading Order

Female No. | 1 2 3 | 4 | s 6 | 7 | s 9 | 10
1 1 3 | 87| &7 e e / 4 21 5
2 }o/ /s/ 4 2 |7 | 5 /9/ 6 1 3
3 a2 | A s )a/ 3 | 6 | 4 e
4 2 | 4 |8 o) A 5 | 8 | 1| 3
5 s | A8 5 | 2| 7 1| | & s | 4
6 /7/ 8 1 | 3 4 2 5

!.7 \Ze/ /8/ [ ] B
7 5 , 8 3 1 /9/ 2 4 | 7
8 /m/ 4 5 6 / 2 1 /9/ &3
9 3 4 /@/ /{( 6 |l 2 | 5 | /7/7 g |
10 /8/ 4 /o/ 1 4 5 | 7| 3| 8| 2
Female Description Sample Description
1 o 1
OATON LOWYYCe ¥ \ Loy Conyapd

2 \ A 2 L. 25
3 \/ b 3 2.5
4 OA /0N @ OCh R 2 4 1%, S
° \ 5 25
6 ‘ ; s
7 W o 7 .
; | s ¢
: | e

10 \\) 10 —

Technician RS Date ON/ /L




AQUA-Science
Environmental Toxicology Specialists

DOSE PREPARATION SHEET

09/07/16 Lehigh 16-03 B
7-day static renewal chronic bicassay
Ceriodaphnia dubia

Test concentrations: Lab Control and 25% effluent in permeate dilution water

Effluent = Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Lab Ctrl water= 2X carbon filtered reverse osmosis well water at EPAMH specifications using EPA salts.
All surface waters filtered through 60 um screen

Biological effluent was aerated to 2 6 mg/L DO and < 0.1 mg/L sulfide prior to solution preparation

20ml/Replicate: 1- <24 hf neonate/Replicate: 10 Replicates/Concentration

Concentration Amount Lab Permeate Total
(%) Effluent (mL) Water (mL) Water (mL) (mL)*

Lab Control 0 - 220 0o 220
25 55 0 QS to 220 220

*20 mL used for
pH measurement
inoculate 200 mL

_for test.
Test Day Day0 | Day 1 Day2 | Day3 | Day4 | Day5 | Day6
Technician =1} SD 'z - - — A
Time {200 s B S W20 V300 V4 ou
Date CAUCT/l | 9N/CR i au‘[}u{“,u el oIy [ONNT/G [oal3ive



AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

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

Initiation Date:

Lehigh 16-03 B

Study Director:

EPA 821-R-02-013

Technicians:

J.L. Miller

Walker/Mcintyre/Pham/Davis

Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Ceriodaphnia dubia

Animal Lot No.:

September 7, 2016

Termination Date:

AJS RO:

090716

September 14, 2016

OBSERVATIONS Day (0) Date: 09/07/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity [  Water
Conc. (%) (°C) Oxygen* pH" * A Hardness ~ || Temp.| D.O.* | pH*
Lab Control ||24 7.9 g. 1) 2 230 B O 4 |boo [%.20
© [
25 25 5.2 7.45 140 an biro 24 59 |7.83

50 0A/0B N6

UNIT INSTRUMENTATION LEGEND

*=Dissolved oxygen (mg/L): Meter ID 04

A= pH: Meter ID _C3
r=Conductivity/Salinity (umohs): Meter ID Cb

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

ADDITIONAL COMMENTS: & Measurement toign (na\o ML Sqmpia vdlumme S0 001/ L

Lab Controf = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID =@ /G EPAMHE ® 1o+ C N3

All surface waters filtered through a 60 um screen daily

Technician:

Date: pq/07/\




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Lehigh 16-03 B Study Director: J.L. Miller
Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mclintyre/Pham/Davis
Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water
Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO: 090716
Initiation Date: September 7, 2016 Termination Date: September 14, 2016
OBSERVATIONS Day (1) Date: 09/08/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pH"* > A Hardness ~ || Temp.| D.O.* | pHM
Lab Control ||24 1.7 A7 =3 1% B0 24 R =Xa
25 25 3.\ 1.57% i \ 30 1152 “ oo A ¢ TS

T sajoalie

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter ID _C:“ **Alkalinity (mg/L CaCO3); HACH Test Kit
AM=pH: Meter ID O3 ~=Water Hardness (mg/L CaCO3); HACH Test Kit
A=Conductivity/Salinity (umohs): Meter IDL96‘8 0L

ADDITIONAL COMMENTS_@MQC\&-\’QJ"‘Q/\—% Hraken 1n a 10 MU sampie Viluma SO C4/as/\¢
T @entny evrur 50 0A /O8N

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID = R 0 EPAMKH #1720 + NS

All surface waters filtered through a 60 um screen daily

. \ 7
Technician: Lz Date: ¢s/08/16




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Lehigh 16-03 B Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/MclIntyre/Pham/Davis

Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

OBSERVATIONS Day (2) Date: 09/09/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pH" ** n Hardness ~ || Temp.| D.O.* | pH*
Lab Control 5 7.4 - 0L ¢ 276 ki 74 o [71.a49

25 24 . | 743 |Theo P AT 29 |57 |74

e osallclic

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter 1D o **Alkalinity (mg/L CaCO3); HACH Test Kit
Mz pH: Meter ID _©3 ~=Water Hardness (mg/L CaCO3); HACH Test Kit
r=Conductivity/Salinity (umohs): Meter ID __ 0 6

ADDITIONAL COMMENTS: © wectore ments foben o (0wl tu_ple Gelee TP 290 |

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Control water ID = R/¢  EF it & 127 F s

All surface waters filtered through a 60 um screen daily

Technician: L

J

("T,}”(?}l(

D / 7 \ Date:




AQUA-Science

Environmental Toxicology Specialists

WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

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

Initiation Date:

Lehigh 16-03 B Study Director: J.L. Miller

EPA 821-R-02-013 Technicians: Walker/McIntyre/Pham/Davis

Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Ceriodaphnia dubia Animal Lot No.: AJS RO: 090716

September 7, 2016 Termination Date: September 14, 2016

OBSERVATIONS Day (3) Date: 09/10/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity [ Water
Conc. (%) (°C) Oxygen” pHM - A Hardness ~ || Temp.| D.O.* | pHM
Lab Control 24 1% % 0U ‘e 26 & O 24 | by 3.2
D 0
25 24 g.0 70 | Yigo 2l Yo i | 8.8 7

vorr OA IW/ie

*=Dissolved oxygen (mg/L): Meter ID
M= pH: Meter ID_© 2
"=Conductivity/Salinity (umohs): Meter ID

UNIT INSTRUMENTATION LEGEND
oA *Alkalinity (mg/L CaCO3); HACH Test Kit

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

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

Control water ID = glo

epnmu 127 bows

All surface waters filtered through a 60 um screen daily

Technician:

Date: 24 Jiv)ie
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WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

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

Initiation Date:

Lehigh 16-03 B

EPA 821-R-02-013

Study Director:

Technicians:

J.L. Milter

Walker/Mcintyre/Pham/Davis

Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Ceriodaphnia dubia

September 7, 2016

Animal Lot No.:
Termination Date:

AIS RO:

090716

September 14, 2016

OBSERVATIONS Day (4) Date: 09/11/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pHA? > A Hardness ~ || Temp.| D.O.* | pH*
Lab Control e 5.0 Taa | 57 27 B\ o |66 [3.1%
25 A g.5@8) 7-52 |9 ac R e ree |t e 702

Ve CA IR/

UNIT INSTRUMENTATION LEGEND
*=Dissolved oxygen (mg/L): Meter ID _g &~ **Alkalinity (mg/L CaCO3); HACH Test Kit
M= pH: Meter ID _ 03 ~=Water Hardness (mg/L CaCO3); HACH Test Kit
~=Conductivity/Salinity (umohs): Meter ID __O(,

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

Controlwater ID= ar¢ seamu 812X ¥ c s

All surface waters filtered through a 60 pm screen daily

Technician: ~<Z—> Date:
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WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

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

Initiation Date:

Lehigh 16-03 B Study Director: J.L. Miller

EPA 821-R-02-013 Technicians:

Walker/Mcintyre/Pham/Davis

Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Ceriodaphnia dubia Animal Lot No.: A/S RO: 090716

September 7, 2016 Termination Date: September 14, 2016

OBSERVATIONS Day (5) Date: 09/12/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pHA * A Hardness ~ || Temp.| D.O.* | pH**
Lab Control A 7.4 7 AH 51 2T 3N | LS [R3Y
25 24 2 |74 [Yag W2l [RHee©Yl 2 |62 |13

A O /AR

*=Dissolved oxygen (mg/L): Meter ID (’B
ar=pH: Meter ID_ 0%

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

~=Conductivity/Salinity (umohs): Meter ID O§ >

ADDITIONAL COMMENTS:
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Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Controlwater ID = v, ¢ Epam it B \28 +CNS

All surface waters filtered through a 60 pm screen daily

Technician:

=

Date: g /12 /i
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WATER QUALITY REPORT FOR AQUATIC BIOASSAYS

Test Number: Lehigh 16-03 B Study Director: J.L. Miller

Protocol No.: EPA 821-R-02-013 Technicians: Walker/Mclintyre/Pham/Davis

Test Material:  Biological effluent (09/06/16) in permeate (09/06/16) dilution water

Test Species: Ceriodaphnia dubia Animal Lot No.: A/S RO: 090716

Initiation Date: September 7, 2016 Termination Date: September 14, 2016

OBSERVATIONS Day (6) Date: 09/13/16 24 Hour Obsv.
Effluent Temperature | Dissolved Alkalinity | Conductivity Water
Conc. (%) (°C) Oxygen* pH" ** A Hardness ~ || Temp.| D.O.* | pHM™
Lab Control A 1.7 ¥ 35 el K B A 25 et | %09
25 A T.A |[7.¥0 ¥ a0 WwWzz [P e20 (|25 |03 |16z

SO oA/l

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

*=Dissolved oxygen (mg/L): Meter ID _ O A

AM=pH: Meter 1D _(0™>
A=Conductivity/Salinity (umohs): Meter ID L

ADDITIONAL COMMENTS: ,
o o TS N \Ovin L Saviy e W ECIEVEV VS S OU\/\S/(E

O MZASU TR art vy taamean - 0N

Lab Control = 2x carbon filtered reverse osmosis water at EPA moderately hard level using EPA salts.
Controlwater ID= r/L 2famw B (24 + ¢ WS

All surface waters filtered through a 60 um screen daily

=
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CERIODAPHNIA RANDOMIZATION FORM
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Chain of Custody

AQUA- _
Environmental Toxicology

630 Cantrill Dr.; Davis, CA 95618
530) 753- aquasci@aol.com

Client: RBI, Paul Bedore

Address: 9888 Kent St., Elk Grove, CA 95624

Billing Address: Same

P.O. No.:

Phone  916-405-8918

Fax No.:

(

1Project No.;

Project Name: Lehigh TRE

Sampler (Print Name): C/OLUW‘/J p@fﬂ/j

(Sign Name): CMM*’V jOW
Date Time | Container o 9 . Compbsite temp} - Grap
Matrix Preservative Sample Description/ Site @ time of Comments
Sampled | Sampled Type/ Amt. P P collection °c) | COomp
i i
7/&7 |19 20Mag 1o 55 qanon Biological Efflyent [% Grab  |See notes
T, =
MU q ‘ fDﬁM Ag 2 25gallon Permeate Grab See notes
B E. P
T o04.2 ¢ w2 "
Do. 2.9 " 3.9 T
e\ T.0M T .ol

Notes: Test mixtures of permeate and biological effluent specified in test plan provided to Aqua Science by P Bedore against shared lab water

control.

Relinquished by: Date/ Time: Received by: Date/ Time:

Couﬁw/t/ e Uil i G e ) 3
—) 2wl 4 et ] FA 09 /0k/, 1330
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ENVIRONMENTAL CONSULTING & TESTING

—

Paul Bedore October 24,2016
Robertson-Bryan, Inc.

9888 Kent Street

Elk Grove, CA 95624

Paul:

I have enclosed our Supplemental report “Evaluation of the Chronic Toxicity of Lehigh
Permanente Cement Plant Pilot Reverse-Osmosis (RO) Water Samples” for the Biological
Effluent and Permeate samples collected September 26, 2016. The test procedures section of the
report was updated to correct the description of the hardness control preparation; the revision
does not change the conclusions of the testing.

Chronic Effects of Biological Effluent and Permeate on Ceriodaphnia dubia

There were no significant reductions to survival or reproduction observed in the filtered
effluent blend treatments when compared to the Hardness Blank; the NOEC for both
endpoints was 100% filtered effluent blend resulting in 1 TUc. There were no significant
reductions to survival observed in the filtered effluent blend treatments when compared to
the Lab Water Control; the NOEC for survival was 100% filtered effluent, resulting in 1
TUc. There were significant reductions to reproduction in the filtered effluent blend
treatments when compared to the Lab Water Control; the EC25 for reproduction was 57.1%
filtered effluent blend, resulting in 1.8 TUc.

There were no significant reductions to survival or reproduction observed in the 100%
unfiltered effluent blend treatment compared to both the Hardness Blank and Lab Water
Control; the NOEC for both endpoints was 100% unfiltered effluent blend, resulting in 1
TUc.

If you have any questions regarding the performance and interpretation of these tests, feel free to
contact my colleague Chris Dudenhoeffer or myself at (707) 207-7760.

Regards,

Stephen L. Clark
Vice President & Special Projects Director

Pacific EcoRisk is accredited in accordance with NELAP (ORELAP ID 4043). Pacific EcoRisk certifies
that the test results reported herein conform to the most current NELAP requirements for parameters for
which accreditation is required and available. Any exceptions to NELAP requirements are noted, where
applicable, in the body of the report. This report shall not be reproduced, except in full, without the written
consent of Pacific EcoRisk. This testing was performed under Lab Order 26377.

94534 phone: 707.207.7760  fax: 707.207.7916  wwuw.pacificecorisk.com
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Supplemental Report

An Evaluation of the Chronic Toxicity of Lehigh
Permanente Cement Plant Pilot Reverse-Osmosis (RO)
Water Samples to Ceriodaphnia dubia

Samples collected September 26, 2016
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Supplemental Report

An Evaluation of the Chronic Toxicity of Lehigh
Permanente Cement Plant Pilot Reverse-Osmosis (RO)
Water Samples to Ceriodaphnia dubia

Samples collected September 26, 2016
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1. INTRODUCTION

Under contract to the Robertson-Bryan, Pacific EcoRisk (PER) conducted an evaluation of the
chronic toxicity of Lehigh Permanente Southwest Cement Company Reverse-Osmosis (RO)
Biological Effluent and Permeate water samples. This evaluation consisted of performing the US
EPA chronic 3-brood survival and reproduction test with the crustacean Ceriodaphnia dubia.
This test was conducted on samples collected on September 26, 2016. In order to assess the
sensitivity of the organisms to chemical stress, a monthly reference toxicant test was performed.
This report describes the performance and results of these tests.

CHRONIC TOXICITY TEST PROCEDURES

This testing followed established guidelines in “Short-Term Methods for Estimating the Chronic
Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth Edition (EPA-821-

R-02-013)”.
2.1 Receipt and Handling of the Biological Effluent and Permeate Samples

On September 26", samples of Lehigh Biological Effluent and Permeate were collected into
appropriately cleaned sample containers. These samples were transported the day of collection,
on ice and under chain-of-custody, to the PER laboratory in Fairfield, CA. Aliquots of each
water sample were collected for analysis of initial water quality characteristics (Table 1) with
the remainder of each sample being stored at 0-6°C except when being used to prepare test
solutions. Based on client guidance, the Biological Effluent and Permeate samples were areared
for 15 minutes upon receipt to address concerns about D.O. and sulfide concentrations. The
post-aeration sulfide concentrations were 0.090 mg/L and 0.001 mg/L for the Biological
Effluent and Permeate samples, respectively. The chain-of-custody records for the collection
and delivery of the samples are presented in Appendix A.

Table 1. Initial water quality characteristics of the Biological Effluent and Permeate Samples.

Sample Temp D.O. |Alkalinity | Hardness [Conductivity Res1dpal Total‘ Sulfide
Receipt | Sample ID ©C) pH (mg/L)| (mg/L) (mg/L) (uS/em) Chlorine| Ammonia | (mg/L)
Date & & & (mg/L) | (mg/L N)
on7/16 | Biological | g5 17361 49 860 2850 3960 | 0.54%* 1.28 041
Effluent
9/27/16 Permeate 0.5 747 | 10.2* 49 2.1 20 0 <1.00 0.001

* Sample was received on ice the day of sample collection; the temperature of the temperature blank was <6°C.
** Chlorine reading is thought to have been caused by interference due to the turbidity of the sample.

Page 1
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2.2 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia

The chronic toxicity test with C. dubia consists of exposing individual females to several
Biological Effluent/Permeate mixtures for the length of time it takes for the Lab Control
treatment females to produce three broods (typically 6-8 days), after which effects on survival
and reproduction are evaluated. The specific procedures used in this testing are described below.

The Lab Water Control medium for this testing consisted of a synthetic reconstituted freshwater
(SRW adjusted to EPA “moderately-hard” hardness), prepared by addition of reagent grade
chemicals to Type 1 lab water. A second Lab Water Control medium was also prepared and
consisted of Type 1 lab water adjusted to the hardness value of a routine compliance monitoring
site for this project (Pond 4A); this hardness value was also relatively consistent with the
hardness of the 25:75% Biological Effluent/Permeate mixture. The Biological Effluent and
Permeate was combined at a ratio of 1:3 respectively, and used to prepare daily test mixtures at
concentrations of 6.25%, 12.5%, 25%, 50% and 100% Biological Effluent/permeate, using the
synthetic High-Hardness Control as the test diluent. Before sample preparation both the
Biological Effluent and Permeate samples were filtered using a 0.2um filter; a filtration blank
consisting of 0.2 ym-filtered control water was also tested. A separate unfiltered 100% (25:75%
Biological Effluent/Permeate), treatment was tested in addition to the filtered dilution series. For
each test treatment, 200 mL aliquots of test solution were amended with the alga Selenastrum
capricornutum and Yeast-Cerophyll®-Trout Food (YCT) to provide food for the test organisms.
“New” water quality characteristics (pH, D.O., and conductivity) were measured on these food-
amended test solutions prior to use in this testing.

There were 10 replicates for each test treatment, each replicate consisting of 15 mL of test
solution in a 30-mL plastic cup. This “3-brood” test was initiated by allocating one neonate (<24
hrs old and within 8 hrs of age) Ceriodaphnia, obtained from in-house laboratory cultures, into
each replicate cup. The test replicate cups were placed into a temperature-controlled room at
25°C, under cool white fluorescent lighting on a 16L:8D photoperiod.

Each day of the test, fresh test solutions were prepared and characterized as before, and a “new”
set of replicate cups was prepared. The test replicate cups containing the test organisms were
examined, with surviving organisms being transferred to the corresponding new cup. The
contents of each of the remaining “old” replicate cups was carefully examined and the number of
neonate offspring produced by each parent organism was determined, after which the “old” water
quality characteristics (pH, D.O., and conductivity) were measured for the old solution from one
randomly-selected replicate at each treatment.

After it was determined that 260% of the females in the Lab Water Control treatment had
produced their third brood of offspring, the test was terminated. The resulting survival and
reproduction (# of offspring) data were analyzed to evaluate any impairment(s) caused by the
Biological Effluent/Permeate mixtures; all statistical analyses were performed using the CETIS®
statistical software.

Page 62/60 . R>
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2.2.1 Reference Toxicant Testing of the Ceriodaphnia dubia

In order to assess the sensitivity of the test organisms to toxic stress, a monthly reference
toxicant test was performed. The reference toxicant test was performed similarly to the effluent
test except that test solutions consisted of modified EPA moderately-hard water spiked with
NaCl at test concentrations of 500, 1000, 1500, 2000, and 2500 mg/L. The resulting test response
data were statistically analyzed to determine key dose-response point estimates (e.g., EC50); all
statistical analyses were made using the CETIS® software. These response endpoints were then
compared to the “typical response” ranges established by the mean + 2 SD of the point estimates
generated by the most recent previous reference toxicant tests performed by this lab.

Page :7))/60 tR)
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3. RESULTS

3.1 Effects of Filtered Biological Effluent/Permeate Blend on Ceriodaphnia dubia compared
to the Hardness Blank

As there was a significant reduction in reproduction in the Hardness Blank compared to the Lab
Control treatment and the Filtration Blank, the results of the effluent blend statistically compared
to both the Hardness Blank are provided in Table 2. There were no significant reductions to
survival or reproduction observed in the filtered effluent blend treatments compared to the
Hardness Blank; the NOEC for both endpoints was 100% filtered effluent blend resulting in 1
TUc. As there was a statistical outlier in the Hardness Blank treatment, the data are presented
both excluding and including the outlier. The test data and summary of statistical analyses
compared to the Hardness Blank for this test excluding the outlier are presented in Appendix B;
the statistical analyses compared to the Hardness Blank for this test including the outlier are
presented in Appendix C.

Table 2. Effects of Filtered Biological Effluent/Permeate on Ceriodaphnia dubia:
Comparison to the Hardness Blank.

Test Treatment 9 Survival (me?nel;#rg?gglsgrrling)
Lab Water Control 100 344
Filtration Blank 100 333
Hardness Blank 90 24.122.6
6.25% Filtered Effluent Blend 90 252
12.5% Filtered Effluent Blend 80 26.7
25% Filtered Effluent Blend 80 244
50% Filtered Effluent Blend 100 28.1
100% Filtered Effluent Blend 100 24.0
Summary of Statistics
NOEC = 100% Effluent Blend | 100% Effluent Blend
TUc (where TUc = 100/NOEC) 1 TUc 1 TUc
Survival EC25 or Reproduction IC25 = >100% Effluent Blend | >100% Effluent Blend
TUc (where TUc = 100/EC25 or 100/IC25) = <1 TUc <1 TUc
Survival EC50 or Reproduction IC50 = >100% Effluent Blend | >100% Effluent Blend
TUc (where TUc = 100/EC50 or 100/IC50) = <1 TUc <1 TUc

a- There was an outlier replicate in the Hardness Blank treatment. The results presented here are those with the
outlier excluded. Per EPA guidance, the data is presented both excluding and including the outlier in Appendix B
and C, respectively.
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3.2 Effects of Filtered Biological Effluent/Permeate Blend on Ceriodaphnia dubia compared
to the Lab Water Control

The results of this test are summarized below in Table 3. There were no significant reductions to
survival observed in the filtered effluent blend treatments when compared to the Lab Water
Control; the NOEC for survival was 100% filtered effluent, resulting in 1 TUc. There were
significant reductions to reproduction observed in the filtered effluent blend treatments when
compared to the Lab Water Control; the EC25 for reproduction was 57.1% filtered effluent blend,
resulting in 1.8 TUc. The test data and summary of statistical analyses for this test are presented
in Appendix D.

Table 3. Effects of Filtered Biological Effluent/Permeate on Ceriodaphnia dubia:
Comparison to the Lab Water Control.

Test Treatment % Survival Reproductlon'
(mean # of offspring)
Hardness Blank 90 24.1%*
Lab Water Control 100 344
6.25% Filtered Effluent Blend 90 25.2%
12.5% Filtered Effluent Blend 80 26.7
25% Filtered Effluent/ Blend 80 24 4%
50% Filtered Effluent Blend 100 28.1%
100% Filtered Effluent Blend 100 24.0*
Summary of Statistics
NOEC = 100% Effluent Blend 12.5% Effluent Blend
TUc (where TUc = 100/NOEC) 1 TUc 8 TUc
Survival EC25 or Reproduction IC25 = >100% Effluent Blend® | 57.1% Effluent Blend
TUc (where TUc = 100/EC25 or 100/IC25) = <1 TUc 1.8 TUc
Survival EC50 or Reproduction IC50 = >100% Effluent Blend® | >100% Effluent Blend
TUc (where TUc = 100/EC50 or 100/IC50) = <1 TUc <1 TUc

* - The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).
a - Due to the absence of significant mortalities, the EC point estimates could not be calculated, but can be
determined by inspection to be >100% site water.
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3.3 Effects of Unfiltered Biological Effluent/Permeate Blend on Ceriodaphnia dubia
compared to the Lab Water Control

The results of this test are summarized below in Table 4. There were no significant reductions to
survival or reproduction observed in the unfiltered 25% effluent blend treatment compared to
either the Hardness Blank or Lab Water Control; the NOEC for both endpoints was 100%
unfiltered effluent blend, resulting in 1 TUc. As there was a statistical outlier in the Hardness
Blank treatment, the data are presented both excluding and including the outlier. The test data
and summary of statistical analyses compared to the Hardness Blank for this test excluding the
outlier are presented in Appendix D; the statistical analyses compared to the Hardness Blank for
this test including the outlier are presented in Appendix E.

Table 4. Effects of Unfiltered Biological Effluent/Permeate on Ceriodaphnia dubia:
Comparison to the Hardness Blank and Lab Control.
Test Treatment 9 Survival (me?nel;#rg?g(ti?s?rling)
Lab Water Control 100 344
Hardness Blank 90 24.1¥22.6
100% Unfiltered Effluent Blend 100 30.2°
Summary of Statistics
NOEC = 100% Effluent Blend | 100% Effluent Blend
TUc (where TUc = 100/NOEC) 1 TUc 1 TUc
Survival EC25 or Reproduction IC25 = >100% Effluent Blend | >100% Effluent Blend
TUc (where TUc = 100/EC25 or 100/IC25) = <1 TUc <1 TUc
Survival EC50 or Reproduction IC50 = >100% Effluent Blend | >100% Effluent Blend
TUc (where TUc = 100/EC50 or 100/IC50) = <1 TUc <1 TUc

a- There was an outlier replicate in the Hardness Blank treatment. The results presented here are those with the
outlier excluded. Per EPA guidance, the data is presented both including and excluding the outlier in Appendix D
and E, respectively.

b — Although there was 12.2% reduction in reproduction that was statistically less than the Lab Water Control, the
sample is not considered toxic per EPA guidance since the reduction compared to the Control and the test PMSD
(10.5%) were both less than the lower 10" percentile PMSD of 13% established for this method.
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Environmental Consulting & Testing

3.4 Reference Toxicant Toxicity to Ceriodaphnia dubia
The results of this test are summarized below in Table 5. The survival ECso and reproduction
ICso for this test were consistent with the “typical response” ranges established by the reference
toxicant test database for this species, indicating that these test organisms were responding to
toxicant stress in a typical and consistent fashion. The test data and summary of statistical
analyses for this test are presented in Appendix F.

Table 5. Reference toxicant testing: Effects of NaCl on Ceriodaphnia dubia.

NaCl Treatment (mg/L) % Survival " iif;g‘;f%‘ﬁle)
Lab Water Control 100 335
500 100 31.0
1000 66.7 20.3*
1500 100 20.7*
2000 60 53
2500 0* -
Survival EC50 or Reproduction IC50 = 1740 1620

* The response at this test treatment was significantly less than the Lab Control treatment response at p < 0.05.

Page 7
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4. SUMMARY & CONCLUSIONS

An evaluation of the chronic toxicity of Lehigh Permanente Cement Plant Biological Effluent
and Permeate water samples to Ceriodaphnia dubia was performed. The results of this testing
follow:

Effects of Biological Effluent/Permeate on Ceriodaphnia dubia

There were no significant reductions to survival or reproduction observed in the filtered effluent
blend treatments when compared to the Hardness Blank; the NOEC for both endpoints was

100% filtered effluent blend resulting in 1 TUc. There were no significant reductions to survival
observed in the filtered effluent blend treatments when compared to the Lab Water Control; the
NOEC for survival was 100% filtered effluent, resulting in 1 TUc. There were significant
reductions to reproduction in the filtered effluent blend treatments when compared to the Lab
Water Control; the EC25 for reproduction was 57.1% filtered effluent blend, resulting in 1.8 TUc.

There were no significant reductions to survival or reproduction observed in the 100% unfiltered
effluent blend treatment compared to both the Hardness Blank and Lab Water Control; the
NOEC for both endpoints was 100% unfiltered effluent blend, resulting in 1 TUc.

4.1 QA/QC Summary

Test Conditions — All test conditions (pH, D.O., temperature, etc.) were within acceptable limits
for these tests. All test analyses were performed according to laboratory Standard Operating
Procedures.

Negative Control — The biological responses for the test organisms at the Lab Control
treatments were within acceptable limits.

Positive Control — The reference toxicant test survival ECs0 and reproduction ICs0 were both
consistent with the “typical response” ranges established by the reference toxicant test database
for this species, indicating that these test organisms were responding to toxicant stress in a
typical and consistent fashion.

Concentration Response Relationships —The concentration-response relationships for these
tests were evaluated as per EPA guidelines (EPA-821-B-00-004). There was an interrupted
concentration response relationship for the Lab Water Control comparison to the filtered effluent
blend. All concentration response treatments were determined to be acceptable for this testing.
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Appendix A

Chain-of-Custody Record for the Collection and
Delivery of the Lehigh Permanente Cement Plant Biological
Effluent and Permeate Samples
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P

) 2250 Cordelia Rd., Fairfield, CA 94534
(707) 207-7760 FAX (707) 207-7916

CHAIN-OF-CUSTODY RECORD

Results To:|Robertson-Bryan, Inc Invoice To:|Same REQUESTED ANALYSIS
Address:|9888 Kent Street Address: -
Elk Grove, CA 95624 G N
28
Phone:[(916) 405-8918 Phone: % g
Attn:{Paul Bedore Attn: (.;u Lz_ 3
E-mail:| paul@robertson-bryan.com E-mail: g .% T
Project Name:|Lehigh TRE Testing S 3
P.O.#/Ref: SE
=
1|Biological Effluent b)Y 1§20 Fw Grab | & 2.5-gal LDPE Cube | x
2|Permeate gl 2wl 1518 | Fw Grab [ ¢ | 25gallDPECube | x
—sfinfluent 1 ' Py Grab | 75-gal LDP —
4
5
6
7
8
9
10
Samples collected by:
Comments/Special Instruction: RELIQUINSHED BY RECEIVED BY:

samples.

unfiltered samples.

See Test Plan provided by P Bedore.

Dilution series test of 25% biological effluent + 75% permeate using
high-hardness water as diluent. Dilution series tested on filtered

One-concentration test of 25% biological effluent + 75% permeate on

High hardness water made with Pond 4A recipe, adjusted to
hardness of 25% biological effluent + 75% permeate.

Slgnatur@ /(AZ% #—

Signature: |, K;_'

PHNE MATINVATH S VAU NG

Print: %ﬂ; BG“/LV\

Organization: Z &£ (L1 Ao

Organization: OEB,

Date: 9/ 27/ (b Time:5€ 00 Date:(} /1:7,//{( Time: | \63
RELIQUINSHED BY: RECEIVED BY:

Signature: Signature:

Print: Print:

Organization: Organization:

Date: Time: Date: Time:

*Example Matrix Codes: (EFF - Effluent) (EW = Freshwater); (SW = Saltwater); (WW = Wastewater); (STRMW = Stormwater); (SED = Sediment); or other
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Appendix B

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Filtered Biological Effluent/
Permeate Treatments to Ceriodaphnia dubia:
Analysis vs. Hardness Blank and Excluding Outlier Data
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CETIS Summary Report Report Date: 05 Oct-16 16:02 (p 1 of 2)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 19-5180-4571 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani
Start Date: 27 Sep-16 17:20 Protocol: EPA-821-R-02-013 (2002) Diluent: Hard Synthetic Water
Ending Date: 03 Oct-16 15:15 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 5d 22h Source: In-House Culture Age: 1
Sample ID: 01-7517-1601 Code: Effluent Client: Lehigh Permanente
Sample Date: 26 Sep-16 15:30 Material:  Effluent Project: 26377
Receive Date: 27 Sep-16 11:03 Source: Lehigh Permanente
Sample Age: 26h (0.5 °C) Station: 75:25% Permeate:Biological Effluent
Batch Note:  Stats include data for Filtered Sample. Stats exclude outlier Hardness Cti-G
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
01-8286-3784 Reproduction 0 >0 9.49% Equal Variance t Two-Sample Test
15-8193-6253 Reproduction 0 >0 8.24% Equal Variance t Two-Sample Test
20-1075-9519 Reproduction 100 >100 NA 33.9% 1 Wilcoxon/Bonferroni Adj Test
15-8674-6369 Survival 0 >0 NA Fisher Exact Test
21-3131-5098 Survival 0 >0 NA Fisher Exact Test
16-8839-4248 Survival 100 >100 NA NA 1 Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95%UCL TU Method
14-4043-9818 Reproduction IC5 87.7 121 N/A 1.14 Linear Interpolation (ICPIN)
IC10 >100 N/A N/A <1
IC15 >100 N/A N/A <1
1C20 >100 N/A N/A <1
IC25 >100 N/A N/A <1
iC40 >100 N/A N/A <1
IC50 >100 N/A N/A <1
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 344 324 36.4 30 40 0.884 2.8 8.13% 0.0%
0 Filtration Blank 10 333 31.9 347 30 37 0.633 2 6.01% 3.2%
0 Hardness Contr 9 241 21.9 26.4 20 29 0.978 2.93 12.2% 29.9%
6.25 10 25.2 19.1 31.3 11 33 2.68 8.48 33.7% 26.7%
12.5 10 26.7 19.9 33.5 12 36 3.01 9.53 35.7% 22.4%
25 10 244 18 30.8 13 36 2.84 8.97 36.8% 29.1%
50 10 28.1 233 32.9 14 35 2.13 6.74 24.0% 18.3%
100 10 24 20.2 27.8 18 29 1.67 5.29 22.0% 30.2%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr Std Dev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Filtration Blank 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Hardness Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
6.25 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
12.5 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
25 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
50 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
000-034-187-1 CETIS™0{808.7.16 Analyst: % QA: M/




CETIS Summary Report Report Date: 05 Oct-16 16:02 (p 2 of 2)

Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 37 32 30 35 34 35 34 40 35 32
0 Filtration Blank 30 33 34 32 33 31 35 34 37 34
0 Hardness Contr 26 25 29 21 23 24 27 20 22
6.25 15 30 33 30 31 33 11 14 26 29
12.5 13 35 32 28 32 36 12 15 34 30
25 29 33 26 32 36 30 13 13 17 15
50 27 28 33 29 35 32 14 19 30 34
100 28 18 18 29 28 25 29 18 29 18
Survival Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Filtration Blank 1 1 1 1 1 1 1 1 1 1
0 Hardness Contr 1 1 1 1 1 1 0 1 1 1
6.25 1 1 1 1 1 1 0 1 1 1
12,5 1 1 1 1 1 1 0 0 1 1
25 1 1 1 1 1 1 1 1 0 0
50 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Survival Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 11 17 7 11 11 171 117 11 11
0 Filtration Blank  1/1 17 171 117 11 11 11 11 171 17
0 Hardness Contr 1/1 171 171 117 171 (1Al 0/1 17 11 17
6.25 11 171 171 117 117 (1Al 0/1 11 117 111
12.5 11 11 171 117 11 (1Al 0/1 0/1 117 117
25 111 17 171 11 11 11 117 11 0N on
50 11 mn 7 117 111 iTAl 11 11 11 11
100 171 11 7 (1Al 11 11 11 171 171 11

000-034-187-1 CETIS™/F08.7.16 Analyst: 6D QA: I\A’




CETIS Analytical Report Report Date: 21 Oct-16 14:40 (p 1 of 1)

Test Code: 69875-f | 12-2963-0781

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  02-7538-0358 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 14:38 Analysis: Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Resuit
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs Control Test Stat P-Value P-Type Decision(a:5%)
Lab Water Control Hardness Control 0.5 0.5000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
0 Hardness Contr 9 1 10 0.9 0.1 10.0%
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CETIS Analytical Report Report Date: 21 Oct-16 14:40 (p 1 of 2)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  18-4708-1450 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 14:38 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 6.65% Fails reproduction
Equal Variance t Two-Sample Test
Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control  Hardness Control 7.82 1.74 229 17 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 501.448 501.448 1 61.2 <0.0001  Significant Effect
Error 139.2889 8.193464 17
Total 640.7369 18
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Variance Ratio F 1.1 6.69 0.8811 Equal Variances
Distribution Shapiro-Wilk W Normality 0.969 0.861 0.7620 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err  CV% %Effect
0 Lab Water Contr 10 344 324 36.4 345 30 40 0.884 8.13% 0.0%
0 Hardness Contr 9 241 21.9 26.4 24 20 29 0.978 12.2% 29.9%
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Pacific EcoRisk Esnvironmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Lab Water Control Test Date: q , (5 ! b
Project #: 26377 Test ID: 69875 Randomization: (©0.7.3/ (2.5 Control Water: SRW
Cond. Temp Survival / Reproduction )
wem | CO T AT BT e T ol ETF T o T w113 SIGN-OFF
Date: 94 gt New,WQ: Test Init.: {320
323 25 ‘ o} O (o] () 0 O O O O O Sol'n Pre‘:: g:}\ J)\./ Time: DA
1 Date: Qfzzfife New WQ: Counts: P4
2} L( 23.0 9] (o) O 6] o O O (0] (O I Sol'n Prep: D%‘.l\‘ 0ld WQ:J, Time:\ 2%
Date:4f2§flf New WQ:57 g2 Countsqy
- 322 263 D D O O C) O O O O O Sol'n Prep: T/ odw: ST Time: YSO&
= - 2 : 1 - ] _ | Date: 31l New WQ: Counts: DM,
E 31772173818 6|72]3/6 145 |olojo o] o|5|%]0|0]|wmm P g oR o
S | | ; ] Date: iGh{lb New WQ: Dy Counts:
% A 2 bo] 3.7 5 o 3S 1252 0 16 4 G + b B o G F | sonpeep: DH OKdWQ: [T Timeyug
g 3 ] 1 ¢ . Dalc:'-biﬂu New WQ: D5 Counts:" T\
g 3 7.%(,(6"% Z‘L{ (0-% gtl LS‘\ \9\ \O ] \ \ \\ ‘9\ \\ D \S \?) \D Sol'n Prep: Ty(_ LOId\VQ; “')H Time:{4\§
K s < - Daic:Jo /% /1 b New WQ: —~ Countsjng 9]
3 6 _ ‘\ ' s 3 — ~I '—l ‘?"l ’l/c’"{ ’(_,O ‘ (Q \ S \ (6 l 0 \ <6 L\ w l b \ 17 Sol'n Prep:l°/~/ Old WQ: (& Time:} 7\ﬁ
Date: New WQ: Counts:
7 Sol'n Prep Old WQ: Time.
Date: New WQ: Counis.
Sol'n Prep: Old WQ: Time:
Tolalq ‘2} (‘71 ‘7 ° ’5 S’ —bL( 17 5 ’s L( L{o —; g '5 2 Mcan Neonates/Female = % q & L(
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CETIS Analytical Report Report Date: 21 Oct-16 15:02 (p 1 of 1)

Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  16-5421-9636 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 14:59 Analysis: Singie 2x2 Contingency Tabie Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Resuilt
Untransformed C>T NA NA Passes survival

Fisher Exact Test
Control vs Control Test Stat P-Value P-Type Decision(a:5%)

Filtration Blank Hardness Control 0.5 0.5000 Exact Non-Significant Effect

Data Summary

C-% Control Type  NR R NR+R PropNR PropR %Effect
0 Filtration Blank 10 0 10 1 0 0.0%
0 Hardness Contr 9 1 10 0.9 0.1 10.0%
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CETIS Analytical Report Report Date: 21 Oct-16 15:02 (p 2 of 2)

Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  13-0601-2250 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 15:01 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 5.96% Fails reproduction

Equal Variance t Two-Sample Test

Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Filtration Blank Hardness Control 8.05 1.74 199 17 <0.0001 CDF Significant Effect
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 399.9585 399.9585 1 64.8 <0.0001  Significant Effect
Error 104.9889 6.175817 17

Total 504.9474 18

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 2.15 6.69 0.2763 Equal Variances
Distribution Shapiro-Wilk W Normality 0.982 0.861 0.9594 Normal Distribution

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Hardness Contr 9 24.1 21.9 26.4 24 20 29 0.978 12.2% 0.0%
0 Filtration Blank 10 333 31.9 347 33.5 30 37 0.633 6.01% -38.1%
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Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: Filter Blank Test Date: U6
Project #: 26377 Test ID: 69875 Randomization: J©-7.3 / (o2-5 Control Water: SRW
D.O. Cond. Temp Survival / Reproduction
New old (1S/cm) G A B C D E F G H I ] SIGN-OFF

Date: 4{73{i, New WQ: Test Init Dt
(0] © O (@) (@] O (o O O Sol'n Prep: DM m/ Time 310
Date: Q7§ New WQ+ Counts: D
0 |10 © ©| 6 jo |[O & O | O | sonPrep p  olawq:/ Time 1235
Date=t] 24 b New wQ: ,yg,coums: TY.
O @ O O O o G 0 O C_} Sol'n Prep: TY_ od WQ:‘; Timei\sob
Datc:‘ﬂ@l\k New WQ: R/3  Counts: b
L‘ Q Y L‘ 0 a L{ o o Sol'n Prep: Dﬂ Old WQ: /?ﬂ Time: s
- Date: {0/t New WQ: oA Counts Ot
2 o|lo|S|Oo|6|6|o |5 |6 |5 |strep or ouwo Dy Tme S
g . . Date: 0/l NewwQ: 5~  Counts\&
[ 9\ \ \ \ \ \ O q O\ ‘ ?\ \ b ‘3 \ ‘& Sol'n Prep: L ol WQ: DM Time i
Dalc:lo/‘)/lé New WQ: — Countssad #1
L\ \LD '% ]% \% JC 'q |C( (00 l:(' SolnPrep:  —  OWWQ: g Tme ¥y

' Date: New WQ: Counts

Sol'n Prep: Old WQ: Time

Date: Old WQ: Counts

Time
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CETIS Analytical Report Report Date: 05 Oct-16 16:07 (p 1 of 3)

Test Code: 69875-f | 12-2963-0781

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  16-8839-4248 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 15:31 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU
Untransformed C>T NA NA 100 >100 NA 1
Fisher Exact/Bonferroni-Holm Test
Control vs C-% Test Stat P-Value P-Type Decision(a:5%)
Hardness Control 6.25 0.763 1.0000 Exact Non-Significant Effect

12.5 0.5 1.0000 Exact Non-Significant Effect

25 0.5 1.0000 Exact Non-Significant Effect

50 1 1.0000 Exact Non-Significant Effect

100 1 1.0000 Exact Non-Significant Effect

Data Summary

C-% Control Type NR R NR+R PropNR PropR  %Effect
0 Hardness Contr 9 1 10 0.9 0.1 0.0%
6.25 9 1 10 0.9 0.1 0.0%
12.5 8 2 10 0.8 0.2 11.1%
25 8 2 10 0.8 0.2 11.1%
50 10 0 10 1 0 -11.1%
100 10 0 10 1 0 -11.1%
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CETIS Analytical Report Report Date: 05 Oct-16 16:02 (p 1 of 3)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  20-1075-9519 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 15:33 Analysis: Nonparametric-Multipie Comparison Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 33.9% 100 >100 NA 1
Wilcoxon/Bonferroni Adj Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Hardness Control 6.25 115 NA 2 17 1.0000 Exact Non-Significant Effect
12.5 117 NA 0 17 1.0000 Exact Non-Significant Effect
25 106 NA 2 17 1.0000 Exact Non-Significant Effect
50 124 NA 2 17 1.0000 Exact Non-Significant Effect
100 102 NA 2 17 1.0000 Exact Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 134.6535 26.9307 5 0.489 0.7831 Non-Significant Effect
Error 2919.889 55.09224 53
Total 3054.542 58
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 11.8 15.1 0.0372 Equal Variances
Distribution Shapiro-Wilk W Normality 0.912 0.945 0.0004 Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Hardness Contr 9 241 219 26.4 24 20 29 0.978 12.2% 0.0%
6.25 10 25.2 19.1 31.3 29.5 11 33 2.68 33.7% -4.52%
12.5 10 26.7 19.9 33.5 31 12 36 3.01 35.7% -10.7%
25 10 244 18 30.8 27.5 13 36 2.84 36.8% -1.2%
50 10 28.1 233 32.9 29.5 14 35 2.13 24.0% -16.5%
100 10 24 20.2 27.8 26.5 18 29 1.67 22.0% 0.46%
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CETIS Analytical Report Report Date: 05 Oct-16 16:02 (p 1 of 1)
Test Code: 69875-f | 12-2963-0781

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  14-4043-9818 Endpoint: Reproduction CETIS Version: CETISv1.8.7

Analyzed: 04 Oct-16 15:33 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 513337 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 87.7 12.1 N/A 1.14 NA 8.238
IC10 >100 N/A N/A <1 NA NA
IC15 >100 N/A N/A <1 NA NA
IC20 >100 N/A N/A <1 NA NA
IC25 >100 N/A N/A <1 NA NA
IC40 >100 N/A N/A <1 NA NA
IC50 >100 N/A N/A <1 NA NA
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Hardness Control 9 241 20 29 0.978 2.93 12.2% 0.0%
6.25 10 25.2 11 33 2.68 8.48 33.7% -4.52%
12.5 10 26.7 12 36 3.01 9.53 35.7% -10.7%
25 10 244 13 36 2.84 8.97 36.8% -1.2%
50 10 28.1 14 35 213 6.74 24.0% -16.5%
100 10 24 18 29 1.67 5.29 22.0% 0.46%
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Lehigh Permanente Material: 25%:75% 0.2 um Filt. Biological Effluent/ Permeate Test Date: 1246
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Pacific EcoRisk Environmental Consulting and Testing
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: 25%:75% 0.2 um Filt. Biological Effluent/ Permeate Test Date: AUrhb
Project #: 26377 Test ID: 69875 Randomization: _10-7 3 /}0-2.§ Control Water: Hardness Control
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material: 25%:75% 0.2 um Filt. Biological Efffuent/ Permeate Test Date: Qi
Project #: 26377 Test ID: 69875 Randomization: )0-7,-5,/ jo.1-5 Control Water: Hardness Control
pH D.O. Cond. Temp Survival / Reproduction SIGN-OFF
A B C D E F G H 1 J
0 O| 9| ojlo| o]l o|lolo]| O] O
1 2 OO |l0|lo|Oo|lOo|C]l0O0]| o|lo
2 |488 [e 19,8 |32 |i533 a0 o o o |o|ololola o
3 [7.931 go1) [0.118.0 15/ s 3 |3 | © 3>*1 0|9l |*]O0]|O
s[4l 482 Jws|ge |isut]isz| ofo [s PXl |6 |0|o|b]|3
T dep83|7 Y [3a /53] € W WO W 1o o lg e Mol
| e — s ses [us L W * s (14 e [o [0 [14]1%
7
8 i
mor1 1114 (5514 [vs Ty M [19]%0 3y

pH D.O. Cond. Survival / Reproduction
New old New Olg | (uSfem) E A B C D E F G H 1 J
O|lo | ©O]|D cC|lO0[o]0o| o
®) OO O]l O|lojo|l ol 0 0
OlO|O|0 oo ]lo o] 1D
Of| o o ol o | O O] O| o0 o]
ylq4y o4 F|S|F|lo|6 ]S
2101014 [€ 1% 13 1S 14910
o [\ 18 V6 [ ]l 1 MY
ma=1% {1 % 113 15 A \4 1294 N\E uean Neonatestremate - T O

29/60



Pacific EcoRisk Environmental Consulting & Testing

Appendix C

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Filtered Biological Effluent/
Permeate Treatments to Ceriodaphnia dubia:
Analysis vs. Hardness Blank and Including Outlier Data
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CETIS Summary Report Report Date: 05 Oct-16 16:06 (p 1 of 2)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 19-5180-4571 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani
Start Date: 27 Sep-16 17:20 Protocol: EPA-821-R-02-013 (2002) Diluent: Hard Synthetic Water
Ending Date: 03 Oct-16 15:15 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 5d 22h Source: in-House Cuiture Age: 1
Sample ID:  01-7517-1601 Code: Effluent Client: Lehigh Permanente
Sample Date: 26 Sep-16 15:30 Material:  Effluent Project: 26377
Receive Date: 27 Sep-16 11:03 Source: Lehigh Permanente
Sample Age: 26h (0.5 °C) Station:  75:25% Permeate:Biological Effluent
Batch Note:  Stats include data for Filtered Sample. Stats include outlier Hardness Cti-G
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
16-3379-7479 Reproduction 0 >0 15.0% Equail Variance t Two-Sample Test
01-0336-3186 Reproduction 100 >100 NA 34.5% 1 Steel Many-One Rank Sum Test
11-9836-8720 Reproduction 0 >0 14.3% Wilcoxon Rank Sum Two-Sample Test
15-8674-6369 Survival 0 >0 NA Fisher Exact Test
21-3131-5098 Survival 0 >0 NA Fisher Exact Test
16-8839-4248 Survival 100 >100 NA NA 1 Fisher Exact/Bonferroni-Hoim Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
08-6315-4303 Reproduction IC5 95.4 18.4 N/A 1.049 Linear Interpolation (ICPIN)
IC10 >100 N/A N/A <1
IC15 >100 N/A N/A <1
1C20 >100 N/A N/A <1
IC25 >100 N/A N/A <1
IC40 >100 N/A N/A <1
IC50 >100 N/A N/A <1
Reproduction Summary
C-% Control Type  Count Mean 95%LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 344 324 36.4 30 40 0.884 2.8 8.13% 0.0%
0 Filtration Blank 10 333 31.9 347 30 37 0.633 2 6.01% 3.2%
0 Hardness Contr 10 226 18.7 26.5 9 29 1.75 5.52 24.4% 34.3%
6.25 10 25.2 19.1 31.3 11 33 2.68 8.48 33.7% 26.7%
12.5 10 26.7 19.9 33.5 12 36 3.01 9.53 35.7% 22.4%
25 10 24.4 18 30.8 13 36 2.84 8.97 36.8% 29.1%
50 10 28.1 23.3 32.9 14 35 213 6.74 24.0% 18.3%
100 10 24 20.2 27.8 18 29 1.67 5.29 22.0% 30.2%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Filtration Blank 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Hardness Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
6.25 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
12.5 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
25 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
50 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
000-034-187-1 CETIS'8W6(®.7.16 SD QA: M/
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CETIS Summary Report Report Date: 05 Oct-16 16:06 (p 2 of 2)

Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 37 32 30 35 34 35 34 40 35 32
0 Fiitration Blank 30 33 34 32 33 31 35 34 37 34
0 Hardness Contr 26 25 29 21 23 24 9 27 20 22
6.25 15 30 33 30 31 33 11 14 26 29
12.5 13 35 32 28 32 36 12 15 34 30
25 29 33 26 32 36 30 13 13 17 15
50 27 28 33 29 35 32 14 19 30 34
100 28 18 18 29 28 25 29 18 29 18
Survival Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Filtration Blank 1 1 1 1 1 1 1 1 1 1
0 Hardness Contr 1 1 1 1 1 1 0 1 1 1
6.25 1 1 1 1 1 1 0 1 1 1
12.5 1 1 1 1 1 1 0 0 1 1
25 1 1 1 1 1 1 1 1 0 0
50 1 1 1 1 1 1 1 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Survival Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 171 11 1 in 17 1 1 17 1
0 Filtration Blank  1/1 11 11 11 in 11 11 1 1M mn
0 Hardness Contr 1/1 11 i 71 11 11 0/1 1 1N 1171
6.25 171 17 N 11 in 171 0/1 1 171 11
12.5 171 mn 11 71 1 11 011 0N 111 1
25 1 mn 11 1171 7 171 1Al mn 0N on
50 11 mn 171 11 mn mn 7 11 1 1
100 171 mn 11 117 11 171 171 171 1 1

000-034-187-1 CETIS™2/6% 7.16 Analyst; SH QA: M/




CETIS Analytical Report Report Date: 21 Oct-16 14:40 (p 2 of 2)

Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  00-1061-9004 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 14:40 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 9.87% Fails reproduction

Equal Variance t Two-Sample Test

Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Water Control  Hardness Control 6.03 1.73 3.39 18 <0.0001 CDF Significant Effect
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 696.2 696.2 1 36.3 <0.0001  Significant Effect
Error 344.8 19.15556 18

Total 1041 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Variance Ratio F 3.9 6.54 0.0552 Equal Variances
Distribution Shapiro-Wilk W Normality 0.876 0.866 0.0150 Normal Distribution

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 344 324 36.4 345 30 40 0.884 8.13% 0.0%
0 Hardness Contr 10 226 18.7 26.5 235 9 29 1.75 24.4% 34.3%
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CETIS Analytical Report Report Date: 21 Oct-16 15:02 (p 1 of 2)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  04-0638-3526 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 14:59 Analysis: Nonparametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 9.67% Fails reproduction
Wilcoxon Rank Sum Two-Sample Test
Control vs Control Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)
Filtration Blank Hardness Control 55 NA 0 18 <0.0001 Exact Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 572.45 572.45 1 33.2 <0.0001  Significant Effect
Error 310.5 17.25 18
Total 882.95 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 7.6 6.54 0.0058 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.839 0.866 0.0035 Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Hardness Contr 10 226 18.7 26.5 23.5 9 29 1.75 24.4% 0.0%
0 Filtration Blank 10 33.3 31.9 347 33.5 30 37 0.633 6.01% -47.3%
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CETIS Analytical Report Report Date: 05 Qct-16 16:07 (p 1 of 3)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID: 01-0336-3186 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 15:31 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 34.5% 100 >100 NA 1
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)
Hardness Control 6.25 125 75 2 18 0.9974 Asymp Non-Significant Effect
12.5 127 75 0 18 0.9986 Asymp Non-Significant Effect
25 116 75 2 18 0.9754 Asymp Non-Significant Effect
50 134 75 2 18 0.9999 Asymp Non-Significant Effect
100 112 75 2 18 0.9455 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 194.9333 38.98667 5 0.674 0.6452 Non-Significant Effect
Error 31254 57.87778 54
Total 3320.333 ' 59
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 5.26 15.1 0.3844 Equal Variances
Distribution Shapiro-Wilk W Normality 0.896 0.946 <0.0001  Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Hardness Contr 10 226 18.7 26.5 23.5 9 29 1.75 24.4% 0.0%
6.25 10 252 19.1 313 29.5 11 33 2.68 33.7% -11.5%
12.5 10 26.7 19.9 33.5 31 12 36 3.01 35.7% -18.1%
25 10 24 4 18 30.8 27.5 13 36 2.84 36.8% -7.96%
50 10 281 233 32.9 29.5 14 35 213 24.0% -24.3%
100 10 24 20.2 27.8 26.5 18 29 1.67 22.0% -6.19%
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CETIS Ana|ytica| Report Report Date: 05 Oct-16 16:07 (p 1 of 1)
Test Code: 69875-f | 12-2963-0781

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  08-6315-4303 Endpoint: Reproduction CETIS Version: CETISv1.8.7

Analyzed: 04 Oct-16 15:31 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 46065 200 Yes Two-Point Interpolation

Point Estimates

C-%

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

IC5 95.4 18.4 N/A 1.049 NA 5.448

IC10 >100 N/A N/A <1 NA NA

IC15 >100 N/A N/A <1 NA NA

IC20 >100 N/A N/A <1 NA NA

IC25 >100 N/A N/A <1 NA NA

IC40 >100 N/A N/A <1 NA NA

IC50 >100 N/A N/A <1 NA NA

Reproduction Summary Calculated Variate

C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Hardness Control 10 226 9 29 1.75 5.52 24.4% 0.0%
6.25 10 25.2 11 33 2.68 8.48 33.7% -11.5%
12.5 10 26.7 12 36 3.01 9.53 35.7% -18.1%
25 10 244 13 36 2.84 8.97 36.8% -7.96%
50 10 28.1 14 35 213 6.74 24.0% -24.3%
100 10 24 18 29 1.67 5.29 22.0% -6.19%
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Pacific EcoRisk Environmental Consulting & Testing

Appendix D

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Filtered Biological Effluent/
Permeate Treatments to Ceriodaphnia dubia:
Analysis vs. Lab Water Control
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CETIS Summary Report Report Date: 17 Oct-16 14:38 (p 1 of 2)

Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 19-5180-4571 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani
Start Date: 27 Sep-16 17:20 Protocol: EPA-821-R-02-013 (2002) Diluent: Hard Synthetic Water
Ending Date: 03 Oct-16 15:15 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 5d 22h Source:  In-House Culture Age: 1
Sample ID: 01-7517-1601 Code: Effluent Client: Lehigh Permanente
Sample Date: 26 Sep-16 15:30 Material:  Effluent Project: 26377
Receive Date: 27 Sep-16 11:03 Source: Lehigh Permanente
Sample Age: 26h (0.5 °C) Station:  75:25% Permeate:Biological Effluent

Batch Note:  Stats include data for Filtered Sample vs. Lab Water. Qining Ny aansnnh

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

01-5394-8405 Reproduction <0 0 6.65% Equal Variance t Two-Sample Test
02-4776-5248 Reproduction 12.5 25 17.68 22.3% 8 Steel Many-One Rank Sum Test
07-3132-7549 Survival 0 >0 NA Fisher Exact Test

17-6796-2189 Survival 100 >100 NA NA 1 Fisher Exact/Bonferroni-Holm Test

. o ]
Point Estimate Summary

Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
13-4352-7607 Reproduction IC5 13 0.983 2.58 77.21 Linear Interpolation (ICPIN)
IC10 2.59 1.97 5.17 38.6
IC15 3.89 2.95 15 25.74
IC20 5.18 3.93 63.1 19.3
IC25 57.1 4.91 N/A 1.76
IC40 >100 N/A N/A <1
IC50 >100 N/A N/A <1

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 344 324 36.4 30 40 0.884 2.8 8.13% 0.0%

0 Filtration Blank 10 333 31.9 347 30 37 0.633 2 6.01% 3.2%

0 Hardness Contr 9 241 21.9 26.4 20 29 0.978 293 12.2% 29.9%
6.25 10 25.2 19.1 31.3 11 33 2.68 8.48 33.7% 26.7%
12.5 10 26.7 19.9 335 12 36 3.01 9.53 35.7% 22.4%
25 10 244 18 30.8 13 36 2.84 8.97 36.8% 28.1%
50 10 28.1 23.3 329 14 35 213 6.74 24.0% 18.3%
100 10 24 20.2 27.8 18 29 1.67 5.29 22.0% 30.2%

Survival Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%

0 Filtration Blank 10 1 1 1 1 1 0 0 0.0% 0.0%

0 Hardness Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
6.25 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
12.5 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
25 10 0.8 0.498 1 0 1 0.133 0.422 52.7% 20.0%
50 10 1 1 1 1 1 0 0 0.0% 0.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
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CETIS Summary Report Report Date: 12 Oct-16 15:17 (p 2 of 2)

Test Code: 69875-f | 12-2963-0781

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk

Reproduction Detail

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Lab Water Contr 37 32 30 35 34 35 34 40 35 32

0 Filtration Blank 30 33 34 32 33 31 35 34 37 34

0 Hardness Contr 26 25 29 21 23 24 9 27 20 22

6.25 15 30 33 30 - 31 33 11 14 26 29

12.5 13 35 32 28 32 36 12 15 34 30

25 29 33 26 32 36 30 13 13 17 15

50 27 28 33 29 35 32 14 19 30 34

100 28 18 18 29 28 25 29 18 29 18

Survival Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1

0 Filtration Blank 1 1 1 1 1 1 1 1 1 1

0 Hardness Contr 1 1 1 1 1 1 0 1 1 1

6.25 1 1 1 1 1 1 0 1 1 1

125 1 1 1 1 1 1 0 0 1 1

25 1 1 1 1 1 1 1 1 0 0

50 1 1 1 1 1 1 1 1 1 1

100 1 1 1 1 1 1 1 1 1 1

Survival Binomials

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Lab Water Contr 1/1 11 171 mn 11 11 11 11 11 11

0 Filtration Blank  1/1 1”1 17m 11 11 n 171 171 171 11

0 Hardness Contr 1/1 11 11 i7Al 171 17 0N 11 17 171

6.25 i 11 171 171 m 1M 0/1 1 1M m

12.5 1 171 11 11 171 mn Wl 0/1 171 111

25 17 11 171 M 1M1 i 1Al 11 171 0/1 0N

50 1M 11 111 171 17 m 11 111 1 1

100 11 171 1 171 171 1 m 17 111 1
000-034-187-1 ceTIS™VP87.16 Analyst: <D T\




CETIS Analytical Report

Report Date:
Test Code:

12 Oct-16 14:50 (p 1 of 1)
69875-f | 12-2963-0781

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

03

0.2

o1 |

ow

6.25

125

C-%

Analysis ID: 17-6796-2189 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 12 Oct-16 14:43 Analysis: STP 2x2 Contingency Tables Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU
Untransformed C>T NA NA 100 >100 NA 1
Fisher Exact/Bonferroni-Holm Test
Control vs C-% Test Stat P-Value P-Type Decision(a:5%)
Lab Water Control  6.25 0.5 1.0000 Exact Non-Significant Effect
12.5 0.237 1.0000 Exact Non-Significant Effect
25 0.237 1.0000 Exact Non-Significant Effect
50 1 1.0000 Exact Non-Significant Effect
100 1 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR+R PropNR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
6.25 9 1 10 0.9 0.1 10.0%
12.5 8 2 10 0.8 0.2 20.0%
25 8 2 10 0.8 0.2 20.0%
50 10 0 10 1 0 0.0%
100 10 0 10 1 0 0.0%
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CETIS Analytical Report Report Date: 12 Oct-16 14:51 (p 1 of 2)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID: 02-4776-5248 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 12 Oct-16 14:50 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 22.3% 12.5 25 17.68 8
Steel Many-One Rank Sum Test
Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)
Lab Water Control  6.25* 63 76 1 18 0.0028 Asymp Significant Effect
12.5 78 76 4 18 0.0654 Asymp Non-Significant Effect
25* 68.5 76 2 18 0.0104 Asymp Significant Effect
50* 71 76 4 18 0.0177 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 631.72 157.93 4 2.66 0.0446 Significant Effect
Error 2669.4 5§9.32 45
Total 3301.12 49
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 11.8 13.3 0.0190 Equal Variances
Distribution Shapiro-Wilk W Normality 0.902 0.937 0.0006 Non-normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95%LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 34.4 32.4 36.4 345 30 40 0.884 8.13% 0.0%
6.25 10 252 19.1 31.3 29.5 11 33 2.68 33.7% 26.7%
12.5 10 26.7 19.9 33.5 31 12 36 3.01 35.7% 22.4%
25 10 244 18 30.8 27.5 13 36 2.84 36.8% 29.1%
50 10 281 23.3 32.9 29.5 14 35 2.13 24.0% 18.3%
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CETIS Analytical Report Report Date: 12 Oct-16 15:02 (p 1 of 1)
Test Code: 69875-f | 12-2963-0781
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  13-4352-7607 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 12 Oct-16 15:01 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 683713 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 1.3 0.983 2.58 77.21 38.7 101.8
IC10  2.59 1.97 5.17 38.6 19.35 50.89
IC15 3.89 2.95 15 25.74 6.672 33.93
IC20 5.18 3.93 63.1 19.3 1.585 25.44
IC25 57.1 4.91 N/A 1.75 NA 20.36
IC40 >100 N/A N/A <1 NA NA
IC50 >100 N/A N/A <1 NA NA
Reproduction Summary Calculated Variate
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 344 30 40 0.884 2.8 8.13% 0.0%
6.25 10 25.2 11 33 2.68 8.48 33.7% 26.7%
12.5 10 26.7 12 36 3.01 9.53 35.7% 22.4%
25 10 244 13 36 2.84 8.97 36.8% 29.1%
50 10 28.1 14 35 2.13 6.74 24.0% 18.3%
100 10 24 18 29 1.67 5.29 22.0% 30.2%
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Pacific EcoRisk Environmental Consulting & Testing

Appendix E

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Unfiltered Biological
Effluent/Permeate treatment to Ceriodaphnia dubia:
Analysis Excluding Outlier Data

43/60 t R)



CETIS Summary Report Report Date: 05 Oct-16 15:46 (p 1 of 1)

Test Code: 69875-uf | 15-1681-6180
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 18-3704-3903 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani
Start Date: 27 Sep-16 17:20 Protocol: EPA-821-R-02-013 (2002) Diluent: Not Applicable
Ending Date: 03 Oct-16 15:15 Species: Ceriodaphnia dubia Brine: Not Applicable
Duration: 5d 22h Source:  In-House Culture Age: 1
Sample ID: 16-3029-0970 Code: Effluent Client: Lehigh Permanente
Sample Date: 26 Sep-16 15:30 Material:  Effluent Project: 26377
Receive Date: 27 Sep-16 11:03 Source: Lehigh Permanente
Sample Age: 26h (0.5°C) Station:  75:25% Permeate:Biological Effiuent
Batch Note:  Stats include data for Unfiltered Sample. Stats exclude outlier Hardness Ctl-G
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
00-5972-6365 Reproduction 0 >0 9.49% Equal Variance t Two-Sample Test
13-1577-8981 Reproduction 100 >100 NA 15.9% 1 Equal Variance t Two-Sample Test
02-5474-4033 Survival 100 >100 NA NA 1 Fisher Exact Test
12-2568-4449 Survival 0 >0 NA Fisher Exact Test
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 344 324 36.4 30 40 0.884 2.8 8.13% 0.0%
0 Hardness Contr 9 241 21.9 26.4 20 29 0.978 2.93 12.2% 29.9%
100 10 30.2 259 345 18 39 1.89 5.98 19.8% 12.2%
Survival Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
0 Hardness Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
Reproduction Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 37 32 30 35 34 35 34 40 35 32
0 Hardness Contr 26 25 29 21 23 24 27 20 22
100 31 25 32 31 18 26 30 39 35 35
Survival Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
0 Hardness Contr 1 1 1 1 1 1 0 1 1 1
100 1 1 1 1 1 1 1 1 1 1
Survival Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 11 LAl 171 1M 11 171 11 11 11
0 Hardness Contr 1/1 1M 111 11 n n 0/1 171 11 11
100 171 11 11 1 11 11 11 11 11 11

O
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CETIS Analytical Report

Report Date: 05 Oct-16 15:49 (p 1 of 2)
Test Code: 69875-uf | 15-1681-6180

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Analysis ID:  02-5474-4033 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 15:41 Analysis: _ Single 2x2 Contingency Table Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed C>T NA NA Passes survival
Fisher Exact Test
Control vs C-% Test Stat P-Value P-Type  Decision(a:5%)
Hardness Control 100 1 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR +R PropNR PropR  %Effect
0 Hardness Contr 9 1 10 0.9 0.1 0.0%
100 10 0 10 1 0 -11.1%
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CETIS Analytical Report

Report Date: 05 Oct-16 15:47 (p 1 of 2)
Test Code: 69875-uf | 15-1681-6180

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Analysis ID:  13-1577-8981 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 15:43 Analysis: Parametric-Two Sample Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 15.9% Passes reproduction

Equal Variance t Two-Sample Test

Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Hardness Control 100 -2.77 1.74 3.83 17 0.9934 CDF Non-Significant Effect
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 175.6164 175.6164 1 7.65 0.0132 Significant Effect
Error 390.4889 22.96993 17

Total 566.1053 18

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 4.15 7.34 0.0575 Equal Variances
Distribution Shapiro-Wilk W Normality 0.959 0.861 0.5566 Normal Distribution

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Hardness Contr 9 241 21.9 26.4 24 20 29 0.978 12.2% 0.0%
100 10 30.2 25.9 345 31 18 39 1.89 19.8% -25.3%
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CETIS Analytical Report

Report Date: 21 Oct-16 15:35 (p 1 of 1)
Test Code: 69875-uf | 15-1681-6180

Ceriodaphnia Survival and Reproduction Test

Pacific EcoRisk

Analysis ID:  14-3417-0923 Endpoint: Survival CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 15:34 Analysis: Single 2x2 Contingency Table Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed Test Result
Untransformed C>T NA NA Passes survival

Fisher Exact Test

Control vs C-%

Test Stat P-Value

P-Type Decision(a:5%)

05

04

03

02

01

0a

100

Lab Water Control 100 1 1.0000 Exact Non-Significant Effect
Data Summary
C-% Control Type NR R NR +R PropNR PropR  %Effect
0 Lab Water Cont 10 0 10 1 0 0.0%
100 10 0 10 1 0 0.0%
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CETIS Analytical Report Report Date: 21 Oct-16 15:35 (p 1 of 1)

Test Code: 69875-uf | 15-1681-6180
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID: 08-6511-1156 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 21 Oct-16 15:35 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 10.5% Fails reproduction

Equal Variance t Two-Sample Test

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

Lab Water Control  100* 2.01 1.73 3.62 18 0.0297 CDF Significant Effect
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 88.2 88.2 1 4.05 0.0594 Non-Significant Effect
Error 392 21.77778 18

Total 480.2 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 4.57 6.54 0.0336 Equal Variances
Distribution Shapiro-Wilk W Normality 0.949 0.866 0.3526 Normal Distribution

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Water Contr 10 34.4 324 36.4 345 30 40 0.884 8.13% 0.0%
100 10 30.2 25.9 345 31 18 39 1.89 19.8% 12.2%
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Pacific EcoRisk

Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Lehigh Permanente Material:  25%:75%Unfiltered Biological Efffuent/Permeate Test Date: K23 (16
Project #: 26377 Test ID: 69875 Randomization 9. 7.3 ‘/ (o-2-§ Control Water: Hardness Control
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Pacific EcoRisk Environmental Consulting & Testing

Appendix F

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Unfiltered Biological
Effluent/Permeate treatment to Ceriodaphnia dubia:
Analysis Including Outlier Data
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CETIS Summary Report Report Date: 05 Oct-16 15:57 (p 1 of 1)
Test Code: 69875-uf | 15-1681-6180

Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 18-3704-3903 Test Type: Reproduction-Survival (7d) Analyst:  Simin Delijani

Start Date: 27 Sep-16 17:20 Protocol: EPA-821-R-02-013 (2002) Diluent: Not Applicable

Ending Date: 03 Oct-16 15:15 Species: Ceriodaphnia dubia Brine: Not Applicable

Duration: 5d 22h Source: In-House Culture Age: 1

Sample ID: 16-3029-0970 Code: Effluent Client: Lehigh Permanente

Sample Date: 26 Sep-16 15:30 Material:  Effluent Project: 26377

Receive Date: 27 Sep-16 11:03 Source: Lehigh Permanente

Sample Age: 26h (0.5 °C) Station:  75:25% Permeate:Biological Effluent

Batch Note:  Stats include data for Unfiltered Sample. Stats include outlier Hardness Ctl-G

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

04-0759-1667 Reproduction 0 >0 15.0% Equal Variance t Two-Sample Test
13-1435-2613 Reproduction 100 >100 NA 19.7% 1 Equal Variance t Two-Sample Test
02-5474-4033 Survival 100 >100 NA NA 1 Fisher Exact Test

12-2568-4449 Survival 0 >0 NA Fisher Exact Test

Reproduction Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 344 324 36.4 30 40 0.884 2.8 8.13% 0.0%

0 Hardness Contr 10 22.6 18.7 26.5 9 29 1.75 5.52 24.4% 34.3%
100 10 30.2 25.9 34.5 18 39 1.89 5.98 19.8% 12.2%
Survival Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%

0 Hardness Contr 10 0.9 0.674 1 0 1 0.1 0.316 35.1% 10.0%
100 10 1 1 1 1 1 0 0 0.0% 0.0%
Reproduction Detail

C-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 37 32 30 35 34 35 34 40 35 32

0 Hardness Contr 26 25 29 21 23 24 9 27 20 22

100 31 25 32 31 18 26 30 39 35 35
Survival Detail

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1

0 Hardness Contr 1 1 1 1 1 1 0 1 1 1

100 1 1 1 1 1 1 1 1 1 1
Survival Binomials

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 11 11 11 171 11 11 171 171 1

0 Hardness Contr 1/1 11 11 11 11 il o 171 171 11

100 171 11 171 171 171 11 11 i 11 1/1
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CETIS Analytical Report Report Date: 05 Oct-16 15:57 (p 1 of 2)
Test Code: 69875-uf | 15-1681-6180
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Analysis ID:  13-1435-2613 Endpoint: Reproduction CETIS Version: CETISv1.8.7
Analyzed: 04 Oct-16 15:41 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 19.7% Passes reproduction
Equal Variance t Two-Sample Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Hardness Control 100 -2.95 1.73 446 18 0.9957 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 288.8 288.8 1 8.72 0.0085 Significant Effect
Error 596 33.11111 18
Total 884.8 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 1.17 6.54 0.8170 Equal Variances
Distribution Shapiro-Wilk W Normality 0.915 0.866 0.0806 Normal Distribution
Reproduction Summary
C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 Hardness Contr 10 226 18.7 26.5 23.5 9 29 1.75 24.4% 0.0%
100 10 30.2 25.9 345 31 18 39 1.89 19.8% -33.6%
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Pacific EcoRisk Environmental Consulting & Testing

Appendix G

Test Data and Summary of Statistics for the
Reference Toxicant Evaluation of Ceriodaphnia dubia
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CETIS Summary Report Report Date: 04 Oct-16 09:48 (p 1 of 2)
Test Code: 69790 | 02-6694-9084
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Batch ID: 15-1022-7721 Test Type: Reproduction-Survival (7d) Analyst: Robert Gee
Start Date: 27 Sep-16 12:50 Protocol: EPA-821-R-02-013 (2002) Diluent: Laboratory Water
Ending Date: 03 Oct-16 14:05 Species:  Ceriodaphnia dubia Brine: Not Applicable
Duration: 6d th Source:  In-House Culture Age: 1
Sample ID:  04-5687-9373 Code: NaCl Client: Reference Toxicant
Sample Date: 27 Sep-16 12:50 Material:  Sodium chloride Project: 26308
Receive Date: 27 Sep-16 12:50 Source: Reference Toxicant
Sample Age: NA (25.6 °C) Station: In House
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
16-6965-0530 Reproduction 500 1000 707.1 22.5% Wilcoxon/Bonferroni Adj Test
05-1926-9841 Survival 2000 2500 2236 NA Fisher Exact/Bonferroni-Holm Test
Point Estimate Summary
Analysis ID  Endpoint Level mg/L 95% LCL 95% UCL TU Method
01-8681-6691 Reproduction IC5 335 177 574 Linear Interpolation (ICPIN)
IC10 541 353 882
IC15 620 523 1080
IC20 700 606 1140
1C25 780 678 1270
IC40 1510 849 1580
IC50 1620 959 1680
03-6116-4434 Survival EC50 1740 1460 2080 Spearman-Karber
Reproduction Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Water Contr 10 335 31.7 35.3 30 38 0.778 2.46 7.35% 0.0%
500 10 31 28.5 335 26 38 1.09 3.43 11.1% 7.46%
1000 9 203 9.21 31.5 0 33 4.82 14.5 71.1% 39.3%
1500 10 20.7 17.5 239 9 24 1.43 4.52 21.8% 38.2%
2000 10 5.3 1.16 9.44 0 18 1.83 5.79 109.0% 84.2%
2500 10 0 0 0 0 0 0 0 100.0%
Survival Summary
C-mg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Water Contr 10 1 1 1 1 1 0 0 0.0% 0.0%
500 10 1 1 1 1 1 0 0 0.0% 0.0%
1000 9 0.667 0.282 1 0 1 0.167 0.5 75.0% 33.3%
1500 10 1 1 1 1 1 0 0 0.0% 0.0%
2000 10 0.6 0.231 0.969 0 1 0.163 0.516 86.1% 40.0%
2500 10 0 0 0 0 0 0 0 100.0%
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CETIS Summary Report Report Date: 04 Oct-16 09:48 (p 2 of 2)

Test Code: 69790 | 02-6694-9084
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Reproduction Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 34 31 31 38 30 36 34 35 33 33
500 33 38 28 32 26 32 27 31 32 31
1000 32 33 31 30 0 27 4 26 0
1500 24 24 21 24 9 23 23 20 20 19
2000 0 0 0 7 9 4 18 8 0 7
2500 0 0 0 0 0 0 0 0 0 0
Survival Detail
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1 1 1 1 1 1 1 1 1 1
500 1 1 1 1 1 1 1 1 1 1
1000 1 1 1 1 0 1 0 1 0
1500 1 1 1 1 1 1 1 1 1 1
2000 0 0 0 1 1 1 1 1 0 1
2500 0 0 0 0 0 0 0 0 0 0
Survival Binomials
C-mg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Water Contr 1/1 1mn 1 1 171 mnm 17 mn 171 11
500 1 7 mn 111 mn m 171 mn 171 mn
1000 17 17 mn mn 0/1 mn 01 1 0N
1500 mn 17 11 mn 171 1 mn 17 11 17
2000 0N on 0/1 mn m 1 17 1 0/1 171
2500 on on 0/ 01 on on 0/1 0/1 0/1 on
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CETIS QC Plot Report Date: 04 Oct-16 09:50 (1 of 1)
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Test Type: Reproduction-Survival (7d) Organism: Ceriodaphnia dubia (Water Flea) Material: Sodium chloride

Protocol: EPA-821-R-02-013 (2002) Endpoint: Survival Source: Reference Toxicant-REF

Ceriodaphnia Survival and Reproduction Test

35001

m-/\/

2500~

+3s

+25

2000

Mean
1500

ECS50-mg/L Sodium chioride

1721
496.8

Count: 20
CvV: 28.90%

727.8
2715

231
3212

-3s Action Limit:
+3s Action Limit:

Mean:
Sigma:

-2s Warning Limit:
+2s Warning Limit:

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2016 May 10 1415 1594 -127.2 -0.2561 04-1900-2071 02-7180-6176
2 17 16:30 2117 396 0.7971 02-0217-2091  01-8095-6167
3 24 14:40 1369 -352 -0.7085 12-4725-4616  17-8748-4211
4 Jun 14 12:15 321.4 -1400 -2.817 -) 06-1840-5245 14-8979-7423
5 23 10:40 2125 403.7 0.8126 16-6250-9087 17-5652-1508
6 23 13:25 2105 384.4 0.7738 07-7424-9431  12-9537-7598
7 28 13:00 1933 212 0.4267 09-5722-1456  07-9253-0885
8 Jul 6 13:00 2019 297.9 0.5996 09-9739-4449  17-8269-3326
9 7 10:20 2064 343.2 0.6909 07-3580-7818 09-8307-4510
10 12 13:45 1831 109.6 0.2207 19-4280-6480 04-6439-4868
11 Aug 9 1415 1918 197.4 0.3973 01-7078-3993  16-1640-2231
12 11 15:25 1759 38.26 0.07701 05-4282-8788 09-4783-9953
13 18 13:30 2050 328.9 0.662 09-3523-7380 14-1088-4073
14 23 14:15 1870 149 0.2999 20-3175-3833  16-0364-9515
15 25 14:35 1968 247 0.4972 08-0124-0684 18-2643-7985
16 30 16:05 1913 191.7 0.3859 02-5260-5089  09-5069-0405
17 Sep 8 13:40 1957 236.4 0.4759 18-2267-1225 05-8688-6279
18 13 10:20 1198 -523 -1.053 15-9643-7614  12-2668-1557
19 15 14:20 1718 -3.382 -0.00681 16-2243-5631  01-5480-0827
20 20 15:00 5979 -1123 -2.261 (-) 18-2996-3053  17-7702-4069
21 27 12:50 1739 17.88 0.03599 02-6694-9084 03-6116-4434
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CETIS QC Plot Report Date: 04 Oct-16 09:51 (1 of 1)
Ceriodaphnia Survival and Reproduction Test Pacific EcoRisk
Test Type: Reproduction-Survival (7d) Organism: Ceriodaphnia dubia (Water Flea) Material: Sodium chloride

Protocol: EPA-821-R-02-013 (2002) Endpoint: Reproduction Source: Reference Toxicant-REF
Ceriodaphnia Survival and Reproduction Test
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Mean: 1326 Count: 20 -2s Warning Limit: 598.4 -3s Action Limit: 234.4
Sigma: 364 Cv: 27.50% +2s Warning Limit: 2054 +3s Action Limit: 2418

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2016 May 10 14115 1216 -110 -0.3021 04-1900-2071 20-3182-9235
2 17 16:30 1684 3584 0.9847 02-0217-2091  07-3645-9270
3 24 1440 1042 -284.3 -0.7811 12-4725-4616  17-2108-7232
4 Jun 14 12115 255 -1071 -2.942 -) 06-1840-5245 10-0782-9712
5 23 1040 1603 277.2 0.7616 16-6250-9087 07-8286-1737
6 23 1325 1628 302.2 0.8303 07-7424-9431 14-5397-9899
7 28 13:00 908.1 -417.9 -1.148 09-5722-1456 07-0717-9325
8 Jul 6 13.00 1696 370.1 1.017 09-9739-4449 05-4282-8277
9 7 10:20 1679 353 0.9699 07-3590-7818 02-2720-1850
10 12 13:45 1435 109 0.2995 19-4280-6480 01-6291-6561
1 Aug 9 1415 1528 202.3 0.5558 01-7078-3993  16-5522-9106
12 11 15:25 1598 2715 0.746 05-4282-8788 20-6991-7970
13 18 13:30 1607 281.3 0.7727 09-3523-7380 12-7959-5180
14 23 14:15 1598 271.9 0.7469 20-3175-3833  12-9031-4120
15 25 14:35 1196 -130.1 -0.3574 08-0124-0684 03-1672-5825
16 30 16:05 1425 99 0.272 02-5260-5089 20-2491-5546
17 Sep 8 1340 1226 -100.1 -0.2749 18-2267-1225 12-1761-7946
18 13 10:20 930.9 -395.1 -1.086 15-9643-7614 16-7658-0121
19 15 14:20 1132 -193.7 -0.5323 16-2243-5631 01-2656-4408
20 20 15:00 1140 -186.3 -0.5118 18-2996-3053  19-4443-0639
21 27 1250 1624 297.8 0.818 02-6694-9084 01-8681-6691

000-034-187-2
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Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: q/ 7;'/ ! C
Project #: 26308 Test ID: 69790 Randomization: | 0.G.\ Control Water: SRW
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Pacific EcoRisk Environmental Consulting and Testing

Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data

Client: Reference Toxicant Material: Sodium Chloride Test Date: q/ Zﬂ/ (4
Project #: 26308 Test ID: 69790 Control Water: SRW
pH D.O. Conductivity (#S/cm) Temp Survival / Reproduction
New Old Qe B C D E F G H 1 J
' U299 185 | 76 1998 oleo|olo| o] o o| o

o | |9 |©
Yo
o |-
3212 | -
a3 ] -

* 2l 270182 | 79 Lappss
Vverlgib | 8.816.6 |20y

‘e |78 s Y A1 A2
s [760 | 1.6 8.4 | pi 186 7350

[
A()

G
Ut

1000 mg/L

(7)@@06@0:»
O
X

L /G
(@0
DO ICG 6 (o
|
~

o
i

—

3 (33 [31 |30 Yol T [<A[RC Fi [ |vonneomesrenae-203 |

Conductivity (uS/cm) Survival / Reproduction

New Old B C D E F G H | J

7 Ve o o o] o o) o o o (@) ®)
a7 O o o O (o) o o o o
Yl 0| Sl |e o Q Claolo
ololo|s|ols |4 |y oo

v
415 4 [0 |0 |0 |0 4 4
A Nholu (A ]|+ 39|+
WA G [0]C (3 iR |78
Total= 1"1 Q"‘ 2 D\L\ q 3 B 20 QO \‘T Mean Neonates/Female = 20, 7

59/60



Environmental Consulting and Testing

Pacific EcoRisk
Short-Term Chronic 3-Brood Ceriodaphnia dubia Survival & Reproduction Test Data
Client: Reference Toxicant Material: Sodium Chloride Test Date: C?/ L‘,'//(,
Project #: 26308 Test ID: 69750 Control Water: SRW
Conductivity (#S/cm)| Temp Survival / Reproduction : RRRRRRAH
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