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Brant Jorgenson October 10, 2013 
Robertson-Bryan, Inc. 
9888 Kent Street 
Elk Grove, CA  95624 
 
Brant: 
 
I have enclosed our report “Evaluation of the Chronic Toxicity of Lehigh Permanente Cement 
Plant Sediment Samples” for the samples collected September 4, 2013. A summary of the results 
of this testing follows: 


 
Effects of the Lehigh Sediment on Hyalella azteca 
The H. azteca survival in the Lehigh Pond 22 sediment sample “failed” the test of significant 
toxicity (TST) analysis. The survival in the Pond 13 or Pond 14 sediment samples “passed” the 
TST analysis. 
 
Please note that the NPDES Compliance Summary is attached to this cover letter.  
 
If you have any questions regarding the performance and interpretation of these tests, feel free to 
contact my colleague Alison Briden or myself at (707) 207-7760. 
 


Regards, 
 
 
   
       Stephen L. Clark 


Vice President & Special Projects Director 
 


This testing was performed under Lab Order 21442b. The test results reported herein conform to the most current 
NELAC standards, where applicable, unless otherwise narrated in the body of the report, and only relate to the 
sample(s) tested. This report shall not be reproduced, except in full, without the written consent of Pacific EcoRisk.  
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NPDES Compliance Summary 
 
Lehigh Southwest Cement Company                                     Testing Facility: Pacific EcoRisk 
Permanente Facility 2250 Cordelia Rd. 
Chronic Toxicity for SFBRWQCB Reporting Fairfield, CA 94534 
 


Acute Toxicity Test Species: Hyalella azteca Sampling Date: September 4, 2013 
Test Protocol: EPA/600/R-99/064 Test Date: September 15, 2013 
Test Endpoint: Survival, Growth  


 
Current Pond 13 Sediment Test Data. 


Treatment Mean  
% Survival 


Survival  
% Effect 


Mean Dry 
Weight (mg) 


Mean Dry 
Weight  


% Effect 
Lab Control 97.5 N/A 0.087 N/A 


Pond 13 (100%) 82.5 15.4% 0.097 -12.2% 
Current Pond 13 Sediment Test Endpoints.  


Endpoint TST 
Survival Pass 


 


Current Pond 14 Sediment Test Data. 


Treatment Mean  
% Survival 


Survival  
% Effect 


Mean Dry 
Weight (mg) 


Mean Dry 
Weight  


% Effect 
Lab Control 97.5 N/A 0.087 N/A 


Pond 14 (100%) 93.8 3.9% 0.105 -21.3% 
Current Pond 14 Sediment Test Endpoints.  


Endpoint TST 
Survival Pass 


 


Current Pond 22 Sediment Test Data. 


Treatment Mean  
% Survival 


Survival  
% Effect 


Mean Dry 
Weight (mg) 


Mean Dry 
Weight  


% Effect 
Lab Control 97.5 N/A 0.087 N/A 


Pond 22 (100%) 55 43.6% 0.095 -9.93% 
Current Pond 22 Sediment Test Endpoints.  


Endpoint TST 
Survival Fail 
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1. INTRODUCTION 
 
Under contract to the Lehigh Southwest Cement Company, Pacific EcoRisk (PER) conducted an 
evaluation of the chronic toxicity of Lehigh Southwest Cement Company Permanente Facility 
(Lehigh) sediment samples. This evaluation consist of performing the following US EPA toxicity 
test: 


 
• 10-day acute sediment toxicity test with the amphipod Hyalella azteca. 


 
These toxicity tests were conducted on sediment samples collected from Pond 13, Pond 14, and 
Pond 22 on September 4, 2013. In order to assess the sensitivity of the organisms to chemical 
stress, a reference toxicant test was performed concurrently with each test. 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 following EPA manual: 


• “Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates, Second Edition” (EPA/600/R-99/064). 


 
2.1 Sample Receipt and Handling   
 
On September 4, samples of Lehigh Permanente sediment were collected from 3 sites into 
appropriately cleaned sample containers. Sediment samples (designated A, B, and C) were 
collected from three locations at each sampling site. These samples were transported, on ice and 
under chain-of-custody, to the PER testing laboratory in Fairfield, CA. Upon receipt at the 
testing laboratory, the A, B, and C aliquots from each site were composited and stored at 0-6°C, 
and were used to initiate testing within 14 days of collection. 
 
The chain-of-custody record for the collection and delivery of the sediment samples is provided 
as Appendix A.  
 


Table 1. Collection of the Lehigh sediment samples. 


Sample ID
 


Sediment Sample Collection Date  Sample Receipt Date 
Pond 13 9/4/13  9/4/13  
Pond 14 9/4/13  9/4/13  
Pond 22 9/4/13  9/4/13  
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2.2 Survival and Growth Toxicity Testing of Ambient Sediment with Hyalella azteca  
 
The freshwater sediment toxicity test with Hyalella azteca consists of exposing the amphipods to 
the sediment for 10 days, after which effects on survival and growth are evaluated. The specific 
procedures used in this test are described below. 
 
The Hyalella azteca used in this test were obtained from a commercial supplier (Aquatic 
Biosystems, Fort Collins, CO). Upon receipt at the laboratory, the amphipods were placed into 
HDPE tanks containing SAM-5S water at 23˚C, and were fed the alga Selenastrum 
capricornutum and Yeast-Cerophyll®-Trout (YCT) food amended with Spirulina. 
 
The sediment sample was tested at the 100% concentration only. The Control treatment sediment 
consisted of a composite of reference site sediments that has been maintained under culture at the 
PER lab for >3 months. There were 8 replicates for each test treatment. Each replicate container 
consisted of a 300 mL tall-form glass beaker with a 3 cm ribbon of 540 µm mesh NITEX 
attached to the top of the beaker with silicone sealant. The sediment sample was homogenized 
immediately prior to introduction of the sediment into the test replicates. Approximately 100 mL 
of sediment was then loaded into each of the test replicate containers. Each of the test replicates 
was carefully filled with clean overlying SAM-5S water. The test replicates with sediment and 
clean overlying water were established 24 hrs prior to the introduction of the amphipods. 
 
After this initial 24 hr period, the overlying water in each replicate was flushed with one volume 
of fresh control water (approximately 150 mL). For each test treatment, a small aliquot of the 
renewed overlying water was then collected from each of the 8 replicates and composited for 
measurement of “initial” water quality characteristics (pH, dissolved oxygen [D.O.], 
conductivity, alkalinity, hardness, and total ammonia). Then, ten 9 day-old amphipods were 
randomly allocated into each replicate, followed by the addition of 1.0 mL of YCT food. The test 
replicates were then returned to the temperature-controlled room. At the time of test initiation for 
each set of tests, 8 replicates of 10 randomly-selected organisms were collected, dried, and 
weighed (described below) to determine the mean dry weight of the test organisms at test 
initiation. 
 
Each day, for the following 9 days, each test replicate was examined for the presence of any dead 
amphipods. A small aliquot of the overlying water in each of the 8 replicates was then collected 
and composited as before for measurement of “old” D.O., after which each replicate was flushed 
with one volume of fresh water. Another small aliquot of the overlying water in each of the 8 
replicates was then collected and composited as before for measurement of “new” D.O., after 
which each replicate was fed 1.0 mL of YCT, and then replaced within the temperature-
controlled room. The D.O. dropped below 2.5 mg/L in all three sediment samples during testing. 
As per EPA guidelines, the samples were aerated. 
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After 10 days exposure, an aliquot of overlying water was collected from each replicate and 
composited for analysis of the “final” water quality characteristics. The sediments in each 
replicate container were then carefully sorted and sieved and the number of surviving amphipods 
determined. The surviving organisms were euthanized in methanol and transferred to small pre-
tared weighing pans, which were placed into a drying oven at 100˚C. After drying for ~24 hrs, 
the pans were transferred to a desiccator to cool, and then weighed to the nearest 0.01 mg to 
determine the mean dry weight per surviving organism for each replicate. The resulting survival 
and growth (mean dry weight) data were then analyzed to evaluate any impairment due to the 
sediment; all statistical analyses were performed using the CETIS® statistical package (TidePool 
Scientific, McKinleyville, CA). 
 
2.2.1 Reference Toxicant Testing of the Hyalella azteca 
In order to assess the sensitivity of the H. azteca test organisms to toxic stress, a concurrent 
reference toxicant test was performed. The reference toxicant test was performed as a 96-hr 
exposure to Control water spiked with KCl at test concentrations of 0, 0.1, 0.2, 0.4, 0.8 and 1.6 
g/L. The resulting survival data were statistically analyzed to determine key dose-response point 
estimates (e.g., EC50); all statistical analyses were made using the CETIS® software. This 
response endpoint was then compared to the ‘typical response’ range established by the mean ± 2 
SD of the point estimates generated by the 20 most recent previous reference toxicant tests 
performed by this lab. 
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3. RESULTS 
 
3.1 Effects of the Lehigh Sediment on Hyalella azteca 
 
The results for these tests are presented in Tables 2a, 2b, and 2c. There was 97.5% survival and a 
mean dry weight of 0.087 mg at the Lab Control treatment. The H. azteca survival in the Lehigh 
Pond 22 sediment sample “failed” the test of significant toxicity (TST) analysis. The survival in 
the Pond 13 or Pond 14 sediment samples “passed” the TST analysis. 
 
The test data and summary of statistical analyses for these tests are presented in Appendix B.  


 
Table 2a. Effects of Lehigh Pond 13 sediment on Hyalella azteca survival and growth. 


Treatment/Sample ID Mean % 
Survival 


Survival  
% Effect 


Mean Dry 
Weight (mg) 


Mean Dry 
Weight  


% Effect 
Lab Control 97.5 N/A 0.087 N/A 


Pond 13 (100%) 82.5 15.4% 0.097 -12.2% 
Summary of Key Statistics 


Endpoint TST 
Survival Pass 


 
 


Table 2b. Effects of Lehigh Pond 14 sediment on Hyalella azteca survival and growth. 


Treatment/Sample ID Mean % 
Survival 


Survival  
% Effect 


Mean Dry 
Weight (mg) 


Mean Dry 
Weight  


% Effect 
Lab Control 97.5 N/A 0.087 N/A 


Pond 14 (100%) 93.8 3.9% 0.105 -21.3% 
Summary of Key Statistics 


Endpoint TST 
Survival Pass 
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Table 2c. Effects of Lehigh Pond 22 sediment on Hyalella azteca survival and growth. 


Treatment/Sample ID Mean % 
Survival 


Survival  
% Effect 


Mean Dry 
Weight (mg) 


Mean Dry 
Weight  


% Effect 
Lab Control 97.5 N/A 0.087 N/A 


Pond 22 (100%) 55* 43.6% 0.095 -9.93% 
Summary of Key Statistics 


Endpoint TST 
Survival Fail 


* The response at this test treatment failed the TST. 
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4. AQUATIC TOXICITY DATA QUALITY CONTROL 
 


Four QC measures were assessed during the toxicity testing: 
• Maintenance of acceptable test conditions;  
• Negative Control testing;  
• Positive Control (reference toxicant) testing; and 
• Concentration Response Relationship assessment. 


 
4.1 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.  
 
4.2 Negative Control Testing  
 
The responses at the Lab Control treatments were acceptable. 
 
4.3 Positive Control Testing 
 
4.3.1 Reference Toxicant Toxicity to Hyalella azteca 
The results of this test are presented in Table 3. There was 100% survival in the Control 
treatment; the EC50 was 0.39 g/L KCl. These reference toxicant test results are 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 C. 
 


Table 3. Reference toxicant testing: Effects of KCl on Hyalella azteca. 
KCl Treatment (g/L) Mean % Survival 


Control 100 
0.1 90 
0.2 100 
0.4 50* 
0.8 0* 
1.6 0* 


 Summary of Statistics 
Survival EC50 = 0.39 g/L KCl 


* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05). 
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4.4 Concentration Response Relationships  
 
There was a valid concentration-response relationship for the reference toxicant test (EPA821-B-
00-004).  
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5. SUMMARY AND CONCLUSIONS 
 
 
Effects of the Lehigh Sediment on Hyalella azteca 
The H. azteca survival in the Lehigh Pond 22 sediment sample “failed” the test of significant 
toxicity (TST) analysis. The survival in the Pond 13 or Pond 14 sediment samples “passed” the 
TST analysis. 


 
Effects of Lehigh Permanente sediment on Hyalella azteca survival and growth. 


Test Initiation Date  Treatment/Sample ID Mean % Survival Mean Dry Weight (mg) 


9/15/13 


Lab Control 97.5 0.087 
Pond 13 82.5 0.097 
Pond 14 93.8 0.105 
Pond 22 55.0* 0.095 


 * The response at this test treatment failed the TST. 
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Appendix A 
 


Chain-of-Custody Record for the Collection and Delivery 
of the Lehigh Sediment Samples 
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Appendix B 
 


Test Data and Summary of Statistics for the Evaluation of 
the Acute Toxicity of Lehigh Sediment to  


Hyalella azteca 
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Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the Hyalella azteca 
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Lehigh Southwest Cement Company


RE: Chronic Toxicity Samples


Dallas, TX 75266-0140


PO Box 660140 / Attention SSC AP - CEMENT


Jeanette L. Poplin For Robbie C. Phillips
Project Manager


Enclosed are the results of analyses for samples received by the laboratory on 10/08/13 21:40. If you have any questions 


concerning this report, please feel free to contact me.


Sincerely, 


25 October 2013


Work Order: 13J0661


Attn: Chow Yip


ELAP Certificate Numbers 1551 and 2728







Project:


Project Number:


Project Manager:


10/25/13 15:45


Lehigh Southwest Cement Company


PO Box 660140 / Attention SSC AP - CEMENT


Chronic Toxicity Samples


Pacific Ecorisk


Chow YipDallas TX, 75266-0140


Reported:


Sample ID Laboratory ID Matrix Date Sampled


ANALYTICAL REPORT FOR SAMPLES


Date Received


Pond 13 - Sediment 13J0661-01 Other (W) 09/04/13 00:00 10/08/13 21:40


Pond 22 - Sediment 13J0661-02 Other (W) 09/04/13 00:00 10/08/13 21:40


Pond 14 - Sediment 13J0661-03 Other (W) 09/04/13 00:00 10/08/13 21:40


Pond 13 - Water 13J0661-04 Water 09/04/13 00:00 10/08/13 21:40


Pond 22 - Water 13J0661-05 Water 09/04/13 00:00 10/08/13 21:40


Pond 14 - Water 13J0661-06 Water 09/04/13 00:00 10/08/13 21:40


Case Narrative


Samples were homogenized, then portions removed for %solids, %moisture, particle size distribution, and TOC analysis.  The 


remaining sample from each site was allowed to settle.  The supernatants were analyzed for pH and ammonia.


Alpha Analytical Laboratories, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.


Bruce L. Gove


Laboratory Director


10/25/2013
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Project:


Project Number:


Project Manager:


10/25/13 15:45


Lehigh Southwest Cement Company


PO Box 660140 / Attention SSC AP - CEMENT


Chronic Toxicity Samples


Pacific Ecorisk


Chow YipDallas TX, 75266-0140


Reported:


Conventional Chemistry Parameters by APHA/EPA Methods


Alpha Analytical Laboratories, Inc.


 Analyte  Result MDL Limit


Reporting


Units Dilution Batch Prepared Analyzed Method Notes 


Pond 13 - Sediment (13J0661-01) Other (W)    Sampled: 09/04/13 00:00   Received: 10/08/13 21:40


52.5 AJ31028 10/10/13 08:43 10/14/13 11:11 EPA 160.3% 1% Solids 0.100 T-50.100


47.5 AJ31027 " 10/14/13 11:09 "" "% Moisture 0.100 T-50.100


Pond 22 - Sediment (13J0661-02) Other (W)    Sampled: 09/04/13 00:00   Received: 10/08/13 21:40


49.1 AJ31028 10/10/13 08:43 10/14/13 11:11 EPA 160.3% 1% Solids 0.100 T-50.100


50.9 AJ31027 " 10/14/13 11:09 "" "% Moisture 0.100 T-50.100


Pond 14 - Sediment (13J0661-03) Other (W)    Sampled: 09/04/13 00:00   Received: 10/08/13 21:40


46.6 AJ31028 10/10/13 08:43 10/14/13 11:11 EPA 160.3% 1% Solids 0.100 T-50.100


53.4 AJ31027 " 10/14/13 11:09 "" "% Moisture 0.100 T-50.100


Pond 13 - Water (13J0661-04) Water    Sampled: 09/04/13 00:00   Received: 10/08/13 21:40


7.75 AJ31135 10/11/13 13:00 10/11/13 17:00 SM4500-H+ BpH Units 1pH 1.68 T-141.68


9.5 AJ32337 10/25/13 09:43 10/25/13 14:05 SM4500NH3Cmg/l "Ammonia as NH3 0.50 T-20.063


Pond 22 - Water (13J0661-05) Water    Sampled: 09/04/13 00:00   Received: 10/08/13 21:40


7.73 AJ31135 10/11/13 13:00 10/11/13 17:00 SM4500-H+ BpH Units 1pH 1.68 T-141.68


8.5 AJ32337 10/25/13 09:43 10/25/13 14:05 SM4500NH3Cmg/l "Ammonia as NH3 0.50 T-20.063


Pond 14 - Water (13J0661-06) Water    Sampled: 09/04/13 00:00   Received: 10/08/13 21:40


7.55 AJ31135 10/11/13 13:00 10/11/13 17:00 SM4500-H+ BpH Units 1pH 1.68 T-141.68


10 AJ32337 10/25/13 09:43 10/25/13 14:05 SM4500NH3Cmg/l "Ammonia as NH3 0.50 T-20.063


Alpha Analytical Laboratories, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.


Bruce L. Gove


Laboratory Director


10/25/2013
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Project:


Project Number:


Project Manager:


10/25/13 15:45


Lehigh Southwest Cement Company


PO Box 660140 / Attention SSC AP - CEMENT


Chronic Toxicity Samples


Pacific Ecorisk


Chow YipDallas TX, 75266-0140


Reported:


Result MDL Limit


Reporting


Units Level


Spike


Result


Source


%REC


%REC


Limits RPD


RPD


Limit Notes  Analyte


Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control


Alpha Analytical Laboratories, Inc.


Batch AJ31027 - General Preparation


Duplicate (AJ31027-DUP1) Source: 13J0661-01 Prepared: 10/10/13  Analyzed: 10/14/13 


% Moisture %48.1 0.100 47.5 20 T-50.100 1.26


Batch AJ31028 - General Preparation


Blank (AJ31028-BLK1) Prepared: 10/10/13  Analyzed: 10/14/13 


% Solids %ND 0.100 T-5, U0.100


Duplicate (AJ31028-DUP1) Source: 13J0661-01 Prepared: 10/10/13  Analyzed: 10/14/13 


% Solids %51.9 0.100 52.5 20 T-50.100 1.15


Batch AJ31135 - General Preparation


Duplicate (AJ31135-DUP1) Source: 13J0879-02 Prepared & Analyzed: 10/11/13 


pH pH Units7.14 1.68 7.11 20 T-141.68 0.421


Batch AJ32337 - General Preparation


Blank (AJ32337-BLK1) Prepared: 10/24/13  Analyzed: 10/25/13 


Ammonia as NH3 mg/lND 0.50 U0.063


LCS (AJ32337-BS1) Prepared: 10/24/13  Analyzed: 10/25/13 


Ammonia as NH3 mg/l6.17 0.50 6.100.063 90-110101


LCS Dup (AJ32337-BSD1) Prepared: 10/24/13  Analyzed: 10/25/13 


Ammonia as NH3 mg/l6.28 0.50 6.10 100.063 90-110 1.72103


Alpha Analytical Laboratories, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.


Bruce L. Gove


Laboratory Director


10/25/2013
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Project:


Project Number:


Project Manager:


10/25/13 15:45


Lehigh Southwest Cement Company


PO Box 660140 / Attention SSC AP - CEMENT


Chronic Toxicity Samples


Pacific Ecorisk


Chow YipDallas TX, 75266-0140


Reported:


Result MDL Limit


Reporting


Units Level


Spike


Result


Source


%REC


%REC


Limits RPD


RPD


Limit Notes  Analyte


Conventional Chemistry Parameters by APHA/EPA Methods - Quality Control


Alpha Analytical Laboratories, Inc.


Batch AJ32337 - General Preparation


Matrix Spike (AJ32337-MS1) Source: 13J0710-01 Prepared: 10/24/13  Analyzed: 10/25/13 


Ammonia as NH3 mg/l6.28 0.50 6.10 0.08500.063 70-130102


Alpha Analytical Laboratories, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.


Bruce L. Gove


Laboratory Director


10/25/2013


Page 4 of 5







Project:


Project Number:


Project Manager:


10/25/13 15:45


Lehigh Southwest Cement Company


PO Box 660140 / Attention SSC AP - CEMENT


Chronic Toxicity Samples


Pacific Ecorisk


Chow YipDallas TX, 75266-0140


Reported:


Notes and Definitions 


T-14 Residual chlorine, dissolved oxygen, and pH must be analyzed in the field to meet the EPA specified 15 minute hold time.  Sample 


was received and analyzed outside of this "window."


T-2 Sample analyzed outside of recommended holding time per client.


T-5 Sample prepared outside of recommended holding time per client.


U Analyte included in analysis, but not detected at or above MDL.


Sample results reported on a dry weight basis


Relative Percent DifferenceRPD


dry


Not ReportedNR


Analyte NOT DETECTED at or above the reporting limitND


Analyte DETECTEDDET


Alpha Analytical Laboratories, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 


custody document. This analytical report must be reproduced in its entirety.


Bruce L. Gove


Laboratory Director


10/25/2013
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WORK ORDER NUMBER: 13-10-1036


Analytical Report For
Client: Alpha Analytical Laboratories, Inc.


Client Project Name: 13J0661
Attention: Robbie C. Phillips


208 Mason St.
Ukiah, CA 95482-4407


Approved for release on                    by:
Stephen Nowak
Project Manager


AIR SOIL WATER MARINE CHEMISTRY


Calscience Environmental Laboratories, Inc. (Calscience) certifies that the test results provided in this report meet all NELAC requirements for parameters for which
accreditation is required or available. Any exceptions to NELAC requirements are noted in the case narrative. The original report of subcontracted analyses, if any,
is attached to this report. The results in this report are limited to the sample(s) tested and any reproduction thereof must be made in its entirety. The client or
recipient of this report is specifically prohibited from making material changes to said report and, to the extent that such changes are made, Calscience is not
responsible, legally or otherwise. The client or recipient agrees to indemnify Calscience for any defense to any litigation which may arise.


10/24/2013
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Condition Upon Receipt: 
Samples were received under Chain of Custody (COC) on 10/14/13. They were assigned to Work Order 13-10-1036. 
Unless otherwise noted on the Sample Receiving forms all samples were received in good condition and within the


recommended EPA temperature criteria for the methods noted on the COC. The COC and Sample Receiving Documents are


integral elements of the analytical report and are presented at the back of the report. 
Holding Times: 
All samples were analyzed within prescribed holding times (HT) and/or in accordance with the Calscience Sample Acceptance


Policy unless otherwise noted in the analytical report and/or comprehensive case narrative, if required. 
Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15


minutes (40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being


received outside of the stated holding time unless received at the laboratory within 15 minutes of the collection time. 
Quality Control: 
All quality control parameters (QC) were within established control limits except where noted in the QC summary forms or


described further within this report. 
Additional Comments: 
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC


results are always reported on a wet weight basis. 
Subcontractor Information: 
Unless otherwise noted below (or on the subcontract form), no samples were subcontracted. 


Work Order Narrative


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Work Order: 13-10-1036 Page 1 of 1
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Sample Identification Lab Number Collection Date and Time Number of
Containers


Matrix


13J0661-01 13-10-1036-1 09/04/13 00:00 1 Sediment


13J0661-02 13-10-1036-2 09/04/13 00:00 1 Sediment


13J0661-03 13-10-1036-3 09/04/13 00:00 1 Sediment


Sample Summary


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Client: Alpha Analytical Laboratories, Inc.


208 Mason St.


Ukiah, CA 95482-4407


Work Order: 13-10-1036


Project Name: 13J0661


PO Number:


Date/Time
Received:


10/14/13 10:30


Number of
Containers:


3


Attn: Robbie C. Phillips
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Client Sample Number Lab Sample Number Date/Time Collected Matrix


13J0661-01 13-10-1036-1 09/04/13 00:00 Sediment


Comment(s): (24) - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.


Parameter Results RL MDL DF Qualifiers Units Date
Prepared


Date
Analyzed


Method


Moisture (24) 43.9 0.100 0.100 1 BV,BU % 10/15/13 10/15/13 ASTM D-2216 (M)


Carbon, Total Organic (24) 13000 500 120 1 BV mg/kg 10/23/13 10/23/13 EPA 9060A


13J0661-02 13-10-1036-2 09/04/13 00:00 Sediment


Comment(s): (24) - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.


Parameter Results RL MDL DF Qualifiers Units Date
Prepared


Date
Analyzed


Method


Moisture (24) 38.8 0.100 0.100 1 BV,BU % 10/15/13 10/15/13 ASTM D-2216 (M)


Carbon, Total Organic (24) 16000 500 120 1 BV mg/kg 10/23/13 10/23/13 EPA 9060A


13J0661-03 13-10-1036-3 09/04/13 00:00 Sediment


Comment(s): (24) - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.


Parameter Results RL MDL DF Qualifiers Units Date
Prepared


Date
Analyzed


Method


Moisture (24) 50.3 0.100 0.100 1 BV,BU % 10/15/13 10/15/13 ASTM D-2216 (M)


Carbon, Total Organic (24) 14000 500 120 1 BV mg/kg 10/23/13 10/23/13 EPA 9060A


Method Blank N/A Solid


Comment(s): (24) - Results were evaluated to the MDL (DL), concentrations >= to the MDL (DL) but < RL (LOQ), if found, are qualified with a "J" flag.


Parameter Results RL MDL DF Qualifiers Units Date
Prepared


Date
Analyzed


Method


Moisture (24) ND 0.100 0.100 1 % 10/15/13 10/15/13 ASTM D-2216 (M)


Carbon, Total Organic (24) ND 500 120 1 mg/kg 10/23/13 10/23/13 EPA 9060A


Analytical Report


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Alpha Analytical Laboratories, Inc.


208 Mason St.


Ukiah, CA 95482-4407


Date Received: 10/14/13


Work Order: 13-10-1036


Project: 13J0661 Page 1 of 1


   RL: Reporting Limit.     DF: Dilution Factor.     MDL: Method Detection Limit.
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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)


Alpha Analytical (Ukiah) Date Sampled: 9/4/2013
Date Received: 10/14/2013
Work Order No: 13‐10‐1036
Date Analyzed: 10/15/2013
Method: ASTM D4464M


Project: 13J0661 Page 1 of 3


Mean 
Depth Grain Size
ft mm


0.099


Very Very Total
Total Coarse Coarse Medium Fine Fine Silt &
Gravel Sand Sand Sand Sand Sand Silt Clay Clay
0.00 0.00 2.17 8.44 17.21 17.61 41.82 12.74 54.56


Sample ID Description
13J0661‐01 Very Fine Sand


Particle Size Distribution, wt by percent


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501
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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)


Alpha Analytical (Ukiah) Date Sampled: 9/4/2013
Date Received: 10/14/2013
Work Order No: 13‐10‐1036
Date Analyzed: 10/15/2013
Method: ASTM D4464M


Project: 13J0661 Page 2 of 3


Mean 
Depth Grain Size
ft mm


0.189


Very Very Total
Total Coarse Coarse Medium Fine Fine Silt &
Gravel Sand Sand Sand Sand Sand Silt Clay Clay
0.00 0.27 13.21 13.91 13.31 12.51 39.33 7.45 46.79


Sample ID Description
13J0661‐02 Fine Sand


Particle Size Distribution, wt by percent


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501
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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)


Alpha Analytical (Ukiah) Date Sampled: 9/4/2013
Date Received: 10/14/2013
Work Order No: 13‐10‐1036
Date Analyzed: 10/15/2013
Method: ASTM D4464M


Project: 13J0661 Page 3 of 3


Mean 
Depth Grain Size
ft mm


0.035


Very Very Total
Total Coarse Coarse Medium Fine Fine Silt &
Gravel Sand Sand Sand Sand Sand Silt Clay Clay
0.00 0.00 0.00 0.19 7.15 10.80 58.09 23.78 81.86


Sample ID Description
13J0661‐03 Silt


Particle Size Distribution, wt by percent


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501
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Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed MS/MSD Batch Number


13J0661-01 Sediment TOC 5 10/23/13 10/23/13 19:33 D1023TOCS1


Parameter Sample
Conc.


Spike
Added


MS
Conc.


MS
%Rec.


MSD
Conc.


MSD
%Rec.


%Rec. CL RPD RPD CL Qualifiers


Carbon, Total Organic 13400 30000 25400 40 31200 59 75-125 20 0-25 3


Quality Control - Spike/Spike Duplicate


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Alpha Analytical Laboratories, Inc.


208 Mason St.


Ukiah, CA 95482-4407


Date Received: 10/14/13


Work Order: 13-10-1036


Preparation: N/A


Method: EPA 9060A


Project: 13J0661 Page 1 of 1


   RPD: Relative Percent Difference.     CL: Control Limits
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Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed Duplicate Batch Number


13J0661-01 Sediment N/A 10/15/13 00:00 10/15/13 21:30 D1015MOID4


Parameter Sample Conc. DUP Conc. RPD RPD CL Qualifiers


Moisture 43.90 44.20 1 0-10


Quality Control - Sample Duplicate


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Alpha Analytical Laboratories, Inc.


208 Mason St.


Ukiah, CA 95482-4407


Date Received: 10/14/13


Work Order: 13-10-1036


Preparation: N/A


Method: ASTM D-2216 (M)


Project: 13J0661 Page 1 of 1


   RPD: Relative Percent Difference.     CL: Control Limits


R
et


ur
n 


to
 C


on
te


nt
s


Page 10 of 17







Quality Control Sample ID Matrix Instrument Date Prepared Date Analyzed LCS/LCSD Batch Number


099-06-013-922 Solid TOC 5 10/23/13 10/23/13 19:33 D1023TOCL1


Parameter Spike
Added


LCS
Conc.


LCS
%Rec.


LCSD
Conc.


LCSD
%Rec.


%Rec. CL RPD RPD CL Qualifiers


Carbon, Total Organic 6000 6447 107 6391 107 80-120 1 0-20


Quality Control - LCS/LCSD


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Alpha Analytical Laboratories, Inc.


208 Mason St.


Ukiah, CA 95482-4407


Date Received: 10/14/13


Work Order: 13-10-1036


Preparation: N/A


Method: EPA 9060A


Project: 13J0661 Page 1 of 1


   RPD: Relative Percent Difference.     CL: Control Limits
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Method Extraction Chemist ID Instrument Analytical Location


ASTM D-2216 (M) N/A 868 N/A 1


EPA 9060A N/A 735 TOC 5 1


Sample Analysis Summary Report


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Work Order: 13-10-1036 Page 1 of 1


   Location 1: 7440 Lincoln Way, Garden Grove, CA 92841
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Qualifiers Definition


* See applicable analysis comment.


< Less than the indicated value.


> Greater than the indicated value.


1 Surrogate compound recovery was out of control due to a required sample dilution.  Therefore, the sample data was reported without further
clarification.


2 Surrogate compound recovery was out of control due to matrix interference.  The associated method blank surrogate spike compound was
in control and, therefore, the sample data was reported without further clarification.


3 Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of control due to suspected matrix interference. The
associated LCS recovery was in control.


4 The MS/MSD RPD was out of control due to suspected matrix interference.


5 The PDS/PDSD or PES/PESD associated with this batch of samples was out of control due to suspected matrix interference.


6 Surrogate recovery below the acceptance limit.


7 Surrogate recovery above the acceptance limit.


B Analyte was present in the associated method blank.


BU Sample analyzed after holding time expired.


BV Sample received after holding time expired.


E Concentration exceeds the calibration range.


ET Sample was extracted past end of recommended max. holding time.


HD The chromatographic pattern was inconsistent with the profile of the reference fuel standard.


HDH The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but heavier hydrocarbons
were also present (or detected).


HDL The sample chromatographic pattern for TPH matches the chromatographic pattern of the specified standard but lighter hydrocarbons were
also present (or detected).


J Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit.  Reported value is
estimated.


JA Analyte positively identified but quantitation is an estimate.


ME LCS Recovery Percentage is within Marginal Exceedance (ME) Control Limit range (+/- 4 SD from the mean).


ND Parameter not detected at the indicated reporting limit.


Q Spike recovery and RPD control limits do not apply resulting from the parameter concentration in the sample exceeding the spike
concentration by a factor of four or greater.


SG The sample extract was subjected to Silica Gel treatment prior to analysis.


X % Recovery and/or RPD out-of-range.


Z Analyte presence was not confirmed by second column or GC/MS analysis.


Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis, not corrected for % moisture. All QC results are
reported on a wet weight basis.


Any parameter identified in 40CFR Part 136.3 Table II that is designated as "analyze immediately" with a holding time of <= 15 minutes
(40CFR-136.3 Table II, footnote 4), is considered a "field" test and the reported results will be qualified as being received outside of the
stated holding time unless received at the laboratory within 15 minutes of the collection time.


A calculated total result (Example: Total Pesticides) is the summation of each component concentration and/or, if "J" flags are reported,
estimated concentration.  Component concentrations showing not detected (ND) are summed into the calculated total result as zero
concentrations.


Glossary of Terms and Qualifiers


7440 Lincoln Way, Garden Grove, CA 92841-1427    •    TEL: (714) 895-5494    •    FAX: (714) 894-7501


Work Order: 13-10-1036 Page 1 of 1
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Brant Jorgenson September 25, 2013 
Robertson-Bryan, Inc. 
9888 Kent Street 
Elk Grove, CA  95624 
 
Brant: 
 
I have enclosed our report “Evaluation of the Chronic Toxicity of Lehigh Permanente Cement 
Plant Site Water Samples” for the samples collected September 9, 11, and 13, 2013. A summary 
of the results of this testing follows: 


 
Chronic Effects of Lehigh Pond 4A Site Water 


 
Chronic Effects of Lehigh Pond 4A Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 
 
Chronic Effects of Lehigh Pond 4A Site Water on Fathead Minnows  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 


 
Chronic Effects of Lehigh Pond 4A Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction TUc  


(100/IC25) 
Selenastrum capricornutum   >100% site water <1 


Pimephales promelas >100% site water <1 >100% site water <1 
 
 


Chronic Effects of Lehigh Pond 9 Site Water 
 


Chronic Effects of Lehigh Pond 9 Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 
 
Chronic Effects of Lehigh Pond 9 Site Water on Ceriodaphnia dubia  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The reproduction IC25 was 87.6% site water, resulting in 1.2 TUc (where 
TUc = 100/IC25).
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Pacific EcoRisk Environmental Consulting and Testing 
 


 
 


Chronic Effects of Lehigh Pond 9 Site Water on Fathead Minnows  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 
 


Chronic Effects of Lehigh Pond 9 Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction TUc  


(100/IC25) 
Selenastrum capricornutum   >100% site water <1 


Ceriodaphnia dubia >100% site 
water <1 87.6% site water 1.2 


Pimephales promelas >100% site 
water <1 >100% site water <1 


 
 


Chronic Effects of Lehigh Pond 13 Site Water 
 


Chronic Effects of Lehigh Pond 13 Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 


 
Chronic Effects of Lehigh Pond 13 Site Water on Fathead Minnows  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 
 


Chronic Effects of Lehigh Pond 13 Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction TUc  


(100/IC25) 
Selenastrum capricornutum   >100% site water <1 


Pimephales promelas >100% site 
water <1 >100% site water <1 
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Chronic Effects of Lehigh Pond 14 Site Water 
 


Chronic Effects of Lehigh Pond 14 Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 
 
Chronic Effects of Lehigh Pond 14 Site Water on Fathead Minnows  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 
 


Chronic Effects of Lehigh Pond 14 Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction 


TUc  
(100/IC25) 


Selenastrum capricornutum   >100% site water <1 
Pimephales promelas >100% site water <1 >100% site water <1 


 
 
Please note that the NPDES Compliance Summary is attached to this cover letter. If you have 
any questions regarding the performance and interpretation of these tests, feel free to contact my 
colleague Alison Briden or myself at (707) 207-7760. 
 


Regards, 
 
 
   
       Stephen L. Clark 


Vice President & Special Projects Director 
 


 
This testing was performed under Lab Order 21442. The test results reported herein conform to the most current 
NELAC standards, where applicable, unless otherwise narrated in the body of the report, and only relate to the 
sample(s) tested. This report shall not be reproduced, except in full, without the written consent of Pacific EcoRisk.  
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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: Selenastrum capricornutum Sampling Date: September 9, 2013 


Test Protocol: EPA-821-R-02-013 Test Date: September 10-September 14, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Cell Growth  


 
  


Current Pond 4A Site Water Test Data. 
Site Water Concentration Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62 
Lab Control 4.29 


6.25% 4.56 


12.5% 4.64 
25% 4.74 
50% 4.77 
100% 4.55 


Current Pond 4A Site Water Test Endpoints.  
Endpoint NOEC IC15 IC25 IC40 IC50 TUc TUc Method 


Cell Growth 100% >100% >100% >100% >100% <1 100/IC25 
 
 


Summary of 11 Test Window for Selenastrum capricornutum: Pond 4A 
Test # Sample Dates NOEC (%) EC25 or IC25 TUc Comments 


1 3/25/13 100% >100% <1  
2 6/10/13 100% >100% <1  
3 9/9/13 100% >100% <1  
4      
5      
6      
7      
8      
9      


10      
11      
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Chronic Toxicity Test Species: Selenastrum capricornutum Sampling Date: September 9, 2013 


Test Protocol: EPA-821-R-02-013 Test Date: September 10-September 14, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Cell Growth  


 
 


Current Pond 9 Site Water Test Data. 
Site Water Concentration Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62 
Lab Control 4.40 


6.25% 4.49 


12.5% 4.70 
25% 4.89 
50% 4.61 
100% 4.88 


Current Pond 9 Site Water Test Endpoints.  
Endpoint NOEC IC15 IC25 IC40 IC50 TUc TUc Method 


Cell Growth 100% >100% >100% >100% >100% <1 100/IC25 
 
 


Summary of 11 Test Window for Selenastrum capricornutum: Pond 9 
Test # Sample Dates NOEC (%) EC25 or IC25 TUc Comments 


1 3/25/13 100% >100% <1  
2 6/10/13 100% >100% <1  
3 9/9/13 100% >100% <1  
4      
5      
6      
7      
8      
9      


10      
11      
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Chronic Toxicity Test Species: Selenastrum capricornutum Sampling Date: September 9, 2013 


Test Protocol: EPA-821-R-02-013 Test Date: September 10-September 14, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Cell Growth  


 
 


Current Pond 13 Site Water Test Data. 
Site Water Concentration Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62 
Lab Control 4.54 


6.25% 4.45 


12.5% 4.76 
25% 4.92 
50% 5.14 
100% 5.72 


Current Pond 13 Site Water Test Endpoints.  
Endpoint NOEC IC15 IC25 IC40 IC50 TUc TUc Method 


Cell Growth 100% >100% >100% >100% >100% <1 100/IC25 
 
  


Summary of 11 Test Window for Selenastrum capricornutum: Pond 13 
Test # Sample Dates NOEC (%) EC25 or IC25 TUc Comments 


1 3/25/13 100% >100% <1  
2 6/10/13 100% >100% <1  
3 9/9/13 100% >100% <1  
4      
5      
6      
7      
8      
9      


10      
11      
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Chronic Toxicity Test Species: Selenastrum capricornutum Sampling Date: September 9, 2013 


Test Protocol: EPA-821-R-02-013 Test Date: September 10-September 14, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Cell Growth  


 
 


Current Pond 14 Site Water Test Data. 
Site Water Concentration Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62 
Lab Control 4.31 


6.25% 4.44 


12.5% 4.58 
25% 4.80 
50% 4.93 
100% 5.05 


Current Pond 14 Site Water Test Endpoints.  
Endpoint NOEC IC15 IC25 IC40 IC50 TUc TUc Method 


Cell Growth 100% >100% >100% >100% >100% <1 100/IC25 
 
 


Summary of 11 Test Window for Selenastrum capricornutum: Pond 14 
Test # Sample Dates NOEC (%) EC25 or IC25 TUc Comments 


1 3/25/13 100% >100% <1  
2 6/10/13 100% >100% <1  
3 9/9/13 100% >100% <1  
4      
5      
6      
7      
8      
9      


10      
11      
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Chronic Toxicity Test Species: Ceriodaphnia dubia Sampling Dates: September 9, 11, and 13, 
2013 


Test Protocol: EPA-821-R-02-013 Test Dates: September 10-September 16, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Survival, Reproduction  


 
 


Current Pond 9 Site Water Test Data. 


Site Water Concentration % Survival Mean Reproduction 
(# neonates /female) 


Hardness Blank 80 7.5* 
Lab Control 90 33.3 


6.25% 100 34.0 


12.5% 100 35.8 
25% 100 31.2 
50% 100 35.6 
100% 90 23.0* 


Current Pond 9 Site Water Test Endpoints.  
Endpoint NOEC EC15-IC15 EC25-IC25 EC40-IC40 EC50-IC50 TUc TUc Method 
Survival 100% >100% >100% >100% >100% <1 100/EC25 


Reproduction 50% 70.1% 86.7% >100% >100% 1.2 100/IC25 
Lab Control Survival (after ~96 hrs) 90%    


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 9 
Test # Sample Dates NOEC (%) EC25 or IC25 TUc 96-hr Survival Comments 


1 3/25, 3/27, 3/29/13 100% (repro) >100% (repro) <1 100%  
2 6/10, 6/12, 6/14/13 50% (repro) >100% (repro) <1 100%  
3 9/9, 9/11, 9/13/13 50% (repro) 86.7% (repro) 1.2 90%  
4       
5       
6       
7       
8       
9       


10       
11       
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Chronic Toxicity Test Species: Pimephales promelas Sampling Dates: September 9, 11, and 13, 
2013 


Test Protocol: EPA-821-R-02-013 Test Dates: September10-September 17, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Survival, Growth  


 
  


Current Pond 4A Site Water Test Data. 
Site Water Concentration % Survival Mean Biomass (mg) 


Hardness Blank 100 0.93 
Lab Control 97.5 0.95 


6.25% 95.0 0.88 


12.5% 97.5 0.96 
25% 100 0.90 
50% 97.5 0.88 
100% 97.5 0.95 


Current Pond 4A Site Water Test Endpoints.  
Endpoint NOEC EC15-IC15 EC25-IC25 EC40-IC40 EC50-IC50 TUc TUc Method 
Survival 100% >100% >100% >100% >100% <1 100/EC25 
Growth 100% >100% >100% >100% >100% <1 100/IC25 


Lab Control Survival (after ~96 hrs) 95%    
100% Site Water Survival (after ~96 hrs) 97.5%    


 
 


Summary of 11 Test Window for Pimephales promelas: Pond 4A 


Test # Sample Dates NOEC (%) EC25 or IC25 TUc 96-hr 
Survival Comments 


1 3/25, 3/27, 3/29/13 100% (biomass) >100% (biomass) <1 100%  
2 6/10, 6/12, 6/14/13 100% (biomass) >100% (biomass) <1 95%  
3 9/9, 9/11, 9/13/13 100% (biomass) >100% (biomass) <1 95%  
4       
5       
6       
7       
8       
9       


10       
11       
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Chronic Toxicity Test Species: Pimephales promelas Sampling Dates: September 9, 11, and 13, 
2013 


Test Protocol: EPA-821-R-02-013 Test Dates: September 10-September 17, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Survival, Growth  


 
 


Current Pond 9 Site Water Test Data. 
Site Water Concentration % Survival Mean Biomass (mg) 


Hardness Blank 100 0.93 
Lab Control 97.5 0.91 


6.25% 90.0 0.87 


12.5% 100 0.98 
25% 97.5 0.99 
50% 97.5 1.01 
100% 97.5 1.07 


Current Pond 9 Site Water Test Endpoints.  
Endpoint NOEC EC15-IC15 EC25-IC25 EC40-IC40 EC50-IC50 TUc TUc Method 
Survival 100% >100% >100% >100% >100% <1 100/EC25 
Growth 100% >100% >100% >100% >100% <1 100/IC25 


Lab Control Survival (after ~96 hrs) 97.5%    
100% Site Water Survival (after ~96 hrs) 97.5%    


 
 


Summary of 11 Test Window for Pimephales promelas: Pond 9 


Test # Sample Dates NOEC (%) EC25 or IC25 TUc 96-hr 
Survival Comments 


1 3/25, 3/27, 3/29/13 100% (biomass) >100% (biomass) <1 100%  
2 6/10, 6/12, 6/14/13 100% (biomass) >100% (biomass) <1 97.5%  
3 9/9, 9/11, 9/13/13 100% (biomass) >100% (biomass) <1 97.5%  
4       
5       
6       
7       
8       
9       


10       
11       
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Chronic Toxicity Test Species: Pimephales promelas Sampling Dates: September 9, 11, and 13, 
2013 


Test Protocol: EPA-821-R-02-013 Test Dates: September 10-September 17, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Survival, Growth  


 
  


Current Pond 13 Site Water Test Data. 
Site Water Concentration % Survival Mean Biomass (mg) 


Hardness Blank 100 0.93 
Lab Control 100 0.86 


6.25% 100 0.86 


12.5% 97.5 0.86 
25% 95.0 0.84 
50% 77.5 0.73 
100% 92.5 0.86 


Current Pond 13 Site Water Test Endpoints.  
Endpoint NOEC EC15-IC15 EC25-IC25 EC40-IC40 EC50-IC50 TUc TUc Method 
Survival 100% >100% >100% >100% >100% <1 100/EC25 
Growth 100% >100% >100% >100% >100% <1 100/IC25 


Lab Control Survival (after ~96 hrs) 100%    
100% Site Water Survival (after ~96 hrs) 92.5%    


 
 


Summary of 11 Test Window for Pimephales promelas: Pond 13 


Test # Sample Dates NOEC (%) EC25 or IC25 TUc 96-hr 
Survival Comments 


1 3/25, 3/27, 3/29/13 50% (biomass) >100% (biomass) <1 100%  
2 6/10, 6/12, 6/14/13 100% (biomass) >100% (biomass) <1 100%  
3 9/9, 9/11, 9/13/13 100% (biomass) >100% (biomass) <1 100%  
4       
5       
6       
7       
8       
9       


10       
11       
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Chronic Toxicity Test Species: Pimephales promelas Sampling Dates: September 9, 11, and 13, 
2013 


Test Protocol: EPA-821-R-02-013 Test Dates: September 10-September 17, 
2013 


Dilution Series: 6.25, 12.5, 25, 50, 100%  
Test Endpoint: Survival, Growth  


 
 


Current Pond 14 Site Water Test Data. 
Site Water Concentration % Survival Mean Biomass (mg) 


Hardness Blank 100 0.93 
Lab Control 100 0.88 


6.25% 100 0.94 


12.5% 97.5 0.92 
25% 97.5 0.95 
50% 100 0.90 
100% 97.5 0.97 


Current Pond 14 Site Water Test Endpoints.  
Endpoint NOEC EC15-IC15 EC25-IC25 EC40-IC40 EC50-IC50 TUc TUc Method 
Survival 100% >100% >100% >100% >100% <1 100/EC25 
Growth 100% >100% >100% >100% >100% <1 100/IC25 


Lab Control Survival (after ~96 hrs) 100%    
100% Site Water Survival (after ~96 hrs) 97.5%    


 
 


Summary of 11 Test Window for Pimephales promelas: Pond 14 


Test # Sample Dates NOEC (%) EC25 or IC25 TUc 96-hr 
Survival Comments 


1 3/25, 3/27, 3/29/13 50% (biomass) >100% (biomass) <1 100%  
2 6/10, 6/12, 6/14/13 100% (biomass) >100% (biomass) <1 92.5%  
3 9/9, 9/11, 9/13/13 100% (biomass) >100% (biomass) <1 100%  
4       
5       
6       
7       
8       
9       


10       
11       
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1. INTRODUCTION 
 
Under contract to the Lehigh Southwest Cement Company, Pacific EcoRisk (PER) conducted an 
evaluation of the chronic toxicity of Lehigh Southwest Cement Company Permanente Facility 
(Lehigh) site water samples. This evaluation consist of performing the following US EPA short-
term chronic and acute toxicity tests: 
 
• 96-hour algal growth test with the green alga Selenastrum capricornutum; 
• 3-brood (6-8 day) survival and reproduction test with the crustacean Ceriodaphnia dubia; and 
• 7-day survival and growth test with larval fathead minnows (Pimephales promelas). 
 
These toxicity tests were conducted on site water samples collected on September 9, 11, and 13, 
2013. The site water samples were collected from Pond 4A, Pond 9, Pond 13, and Pond 14. In 
order to assess the sensitivity of the organisms to chemical stress, a reference toxicant test was 
performed concurrently with each test. This report describes the performance and results of these 
tests. 
 
 


2. CHRONIC TOXICITY TEST PROCEDURES 
 
The methods used in conducting the chronic toxicity tests followed the guidance established by 
the following 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 9, 11, and 13, samples of Lehigh Permanente site water samples were collected 
from 4 sites (designated Pond 4A, Pond 9, Pond 13, and Pond 14) into appropriately cleaned 
sample containers. These samples were transported, on ice and under chain-of-custody, to the 
PER testing laboratory in Fairfield, CA. Upon receipt at the testing laboratory, aliquots of each 
site 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 site water samples are 
provided as Appendix A. 
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Table 1. Initial water quality characteristics of the Lehigh site water samples. 


Sample 
Receipt Date Sample ID Temp.  


(˚C) pH D.O. 
(mg/L) 


Alkalinity 
(mg/L) 


Hardness 
(mg/L) 


Conductivity 
(µS/cm) 


Total 
Ammonia 
(mg/L N) 


9/9/13 


Pond 4A 2.1 8.05 9.0 89 510 1083 <1.0 
Pond 9 2.6 7.56 8.9 215 700 1429 <1.0 


Pond 13 2.8 7.85 10.1 135 590 1113 <1.0 
Pond 14 2.3 7.68 8.8 262 660 1367 <1.0 


9/11/13 


Pond 4A 4.5 7.96 9.1 81 497 1094 <1.0 
Pond 9 3.8 7.57 8.6 211 677 1436 <1.0 


Pond 13 5.4 7.75 9.3 134 551 1110 <1.0 
Pond 14 5.9 7.58 8.0 264 628 1373 <1.0 


9/13/13 


Pond 4A 3.0 7.93 9.5 84 487 1090 <1.0 
Pond 9 2.4 7.59 8.7 209 674 1432 <1.0 


Pond 13 4.8 7.76 9.8 133 547 1109 <1.0 
Pond 14 3.4 7.62 7.7 254 608 1377 <1.0 


 
 
2.2 Algal Growth Toxicity Testing with Selenastrum capricornutum 
 
The short-term chronic algal toxicity test consists of a ~96-hr bioassay in which the green alga S. 
capricornutum is exposed to a series of site water dilutions and the effects on cellular 
reproduction (= growth) determined. The specific procedures used in this testing are described 
below. 
 
The Lab Control/diluent for this testing consisted of Type 1 lab water (reverse-osmosis, de-
ionized water). Aliquots of the Lab Control water and each of site water was spiked with nutrients 
and then 0.45-µm filtered before use in the algal test, as per EPA guidelines. The nutrient-
amended, filtered Lab Control water was then used to prepare test solutions of each site water at 
test treatment concentrations of 6.25%, 12.5%, 25%, 50%, and 100% site water. At the request of 
the client, an additional Hardness Blank, adjusted to a nominal hardness of 661 mg/L, was 
prepared by PER staff by addition of reagent grade chemicals to Type 1 water (reverse-osmosis, 
de-ionized water) as per EPA guidance (EPA 1994, 2002). On the day prior to the initiation of 
testing, the Hardness Blank was filtered to remove any insoluble particulate material. Routine 
water quality characteristics (pH, dissolved oxygen [D.O.], and conductivity) were measured on 
these test solutions prior to their use in the test. 
 
There were 4 replicates for each test treatment, each replicate consisting of a 250-mL glass 
Erlenmeyer flask containing 100 mL of test solution; an additional replicate was established at 
each test treatment in order to measure the test solution water quality characteristics during the 
test and at test termination. Each flask was inoculated to an initial cell density of 10,000 cells/mL 
of S. capricornutum from an ongoing laboratory culture that is maintained in log growth phase. 
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These flasks were loosely-capped and randomly positioned within a temperature-controlled room 
at 25˚C, under continuous cool-white fluorescent illumination. Each replicate flask was gently 
shaken a minimum of 3 times daily. 
 
After 96 (±2) hrs exposure, the algal cell density in each replicate flask was determined by 
spectrophotometric analysis. Due to the observation of ‘plated’ cells (i.e., algal cells that had 
become attached to the inside surface of the test replicate flasks), the algal cell density was also 
determined after re-suspension of the algal cells via scraping of the test replicate flask surface 
with a silicon spatula. The resulting cell density data were analyzed to evaluate any impairment 
of algal growth caused by each site water sample. All statistical analyses were performed using 
the CETIS® statistical software (TidePool Scientific, McKinleyville, CA). 
 
2.2.1 Reference Toxicant Testing of the Selenastrum capricornutum 
In order to assess the sensitivity of the S. capricornutum to toxic stress, a reference toxicant test 
was performed concurrently with the site water tests. The reference toxicant test was performed 
similarly to the site water test except that test solutions consisted of Lab Control water spiked 
with NaCl at concentrations of 0.125, 0.25, 0.5, 1, 2, and 4 g/L. The resulting test response data 
were statistically analyzed to determine key dose-response point estimates (e.g., IC50); all 
statistical analyses were performed using the CETIS® software. These response endpoints were 
then compared to the ‘typical response’ range established by the mean ± 2 SD of the point 
estimates generated by the most recent previous reference toxicant tests performed by this lab. 
 
2.3 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia 
 
The short-term chronic C. dubia test consists of exposing individual females to a series of site 
water 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 Control/diluent water for this testing was modified EPA synthetic moderately-hard 
water. The Lab Control water was used to prepare test solutions of each site water at test 
treatment concentrations of 6.25%, 12.5%, 25%, 50%, and 100% site water. At the request of the 
client, an additional Hardness Blank, to a nominal hardness of 661 mg/L, was prepared by PER 
staff by addition of reagent grade chemicals to Type 1 water (reverse-osmosis, de-ionized water) 
as per EPA guidance (EPA 1994, 2002). On the day prior to the initiation of testing, the 
Hardness Blank was filtered to remove any insoluble particulate material. For each test 
treatment, a 200 mL aliquot of test solution was 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 test. 
 


18/163







Pacific EcoRisk Environmental Consulting and Testing 
 


 


 
 Page 4   


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) 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 test, 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 ≥60% of the C. dubia in the Lab Control treatment had produced 
their third brood of offspring, the test was terminated. The resulting survival and reproduction 
(number of offspring) data were analyzed to evaluate any impairment caused by the site water 
samples; all statistical analyses were performed using the CETIS® statistical software.  
 
2.3.1 Reference Toxicant Testing of the Ceriodaphnia dubia 
In order to assess the sensitivity of the test organisms to toxic stress, a 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 Control 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. 
 
2.4 Survival and Growth Toxicity Testing with Larval Fathead Minnows 
 
The short-term chronic fathead minnow test consists of exposing larval fish to a series of site 
water dilutions for 7 days, after which effects on survival and growth are evaluated. The specific 
procedures used in this testing are described below. 
 
The larval fathead minnows used in this testing were obtained from a commercial supplier 
(Aquatox, Hot Springs, AR); upon receipt at the testing lab, the larval fish were maintained in 
aerated tanks of US EPA moderately-hard water at 25˚C, and were fed brine shrimp nauplii ad 
libitum. 
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The Lab Control/diluent water for this testing was EPA synthetic moderately-hard water. The 
Lab Control water was used to prepare test solutions of each site water at test treatment 
concentrations of 6.25%, 12.5%, 25%, 50%, and 100% site water. At the request of the client, an 
additional Hardness Blank, adjusted to a nominal hardness of 661 mg/L, was prepared by PER 
staff by addition of reagent grade chemicals to Type 1 water (reverse-osmosis, de-ionized water) 
as per EPA guidance (EPA 2002). On the day prior to the initiation of testing, the Hardness 
Blank was filtered to remove any insoluble particulate material. “New” water quality 
characteristics (pH, D.O., and conductivity) were measured on these test solutions prior to use in 
the test. 
 
There were 4 replicates for each test treatment, each replicate consisting of 400 mL of test 
solution in a 600-mL glass beaker. The test was initiated by randomly allocating 10 larval 
fathead minnows (<48 hrs old) into each replicate. The replicate beakers were placed in a 
temperature-controlled room at 25˚C, under cool-white fluorescent lighting on a 16L:8D 
photoperiod. The test fish were fed brine shrimp nauplii twice daily. 
 
Each day of testing, fresh test solutions were prepared for each treatment, and water quality 
characteristics were determined as before. The replicate beakers were examined, with any dead 
animals, uneaten food, wastes, and other detritus being removed. The number of live fish in each 
replicate was determined and then approximately 80% of the old test media in each beaker was 
carefully poured out and replaced with fresh test solution. “Old” water quality characteristics 
(pH, D.O., and conductivity) were measured on the old test water that had been discarded from 
one randomly-selected replicate at each treatment. 
 
After 7 days exposure, the tests were terminated and the number of live fish in each replicate 
beaker was recorded. The fish from each replicate were then carefully euthanized in methanol, 
rinsed in de-ionized water, and transferred to a pre-dried and pre-tared weighing pan. These fish 
were then dried at 100˚C for ~24 hrs and re-weighed to determine the total weight of fish in each 
replicate; the total weight was then divided by the initial number of fish per replicate (n=10) to 
determine the “biomass value”. The resulting survival and growth (“biomass value”) data were 
analyzed to evaluate any reductions caused by the site waters; all statistical analyses were 
performed using the CETIS® statistical software. 
 
2.4.1 Reference Toxicant Testing of the Larval Fathead Minnows 
In order to assess the sensitivity of the fish to toxic stress, a reference toxicant test was 
performed concurrently with the site water tests. The reference toxicant test was performed 
similarly to the site water test, except that test solutions consisted of “Lab Control” media spiked 
with NaCl at test concentrations of 0.75, 1.5, 3, 6, and 9 g/L. The resulting test response data 
were 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 
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‘typical response’ ranges established by the mean ± 2 SD of the point estimates generated by the 
20 most recent previous reference toxicant tests performed by this lab. 
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3. RESULTS 
 
3.1 Effects of Lehigh Site Water on Selenastrum capricornutum 
 
3.1.1 Effects of Lehigh Pond 4A Site Water on Selenastrum capricornutum 
The results of this test are summarized below in Table 2. There was a mean final algal cell 
density of 4,290,000 cells/mL at the Lab Water Control treatment. The IC25 point estimate was 
>100% site water, resulting in <1 cell growth TUc (where TUc = 100/IC25). 
 
The test data and summary of statistical analyses for this test are presented in Appendix B. 
 


Table 2. Effects of Lehigh Pond 4A site water on Selenastrum capricornutum growth. 
Test Site Water Treatment Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62* 
Lab Water Control 4.29 


6.25% 4.56 
12.5% 4.64 
25% 4.74 
50% 4.77 
100% 4.55 


Summary of Statistics 
No Observable Effect Concentration (NOEC) =  100% site water 


TUc (where TUc = 100/NOEC) =  1.0 
Growth IC25 =  >100% site water 


TUc (where TUc = 100/IC25) = <1 
Growth IC50 =  >100% site water 


TUc (where TUc = 100/IC50) = <1 
Test PMSD = 7.6% 


* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05). 
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3.1.2 Effects of Lehigh Pond 9 Site Water on Selenastrum capricornutum 
The results of this test are summarized below in Table 3. There was a mean final algal cell 
density of 4,400,000 cells/mL at the Lab Water Control treatment. The IC25 point estimate 
was >100% site water, resulting in <1 cell growth TUc (where TUc = 100/IC25). 
 
The test data and summary of statistical analyses for this test are presented in Appendix C. 
 


Table 3. Effects of Lehigh Pond 9 site water on Selenastrum capricornutum growth. 
Test Site Water Treatment Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62* 
Lab Water Control 4.40 


6.25% 4.49 
12.5% 4.70 
25% 4.89 
50% 4.61 
100% 4.88 


Summary of Statistics 
No Observable Effect Concentration (NOEC) =  100% site water 


TUc (where TUc = 100/NOEC) =  1.0 
Growth IC25 =  >100% site water 


TUc (where TUc = 100/IC25) = <1 
Growth IC50 =  >100% site water 


TUc (where TUc = 100/IC50) = <1 
Test PMSD = 7.1% 


* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05). 
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3.1.3 Effects of Lehigh Pond 13 Site Water on Selenastrum capricornutum 
The results of this test are summarized below in Table 4. There was a mean final algal cell 
density of 4,540,000 cells/mL at the Lab Water Control treatment. The IC25 point estimate 
was >100% site water, resulting in <1 cell growth TUc (where TUc = 100/IC25). 
 
The test data and summary of statistical analyses for this test are presented in Appendix D. 
 


Table 4. Effects of Lehigh Pond 13 site water on Selenastrum capricornutum growth. 
Test Site Water Treatment Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62* 
Lab Water Control 4.54 


6.25% 4.45 
12.5% 4.76 
25% 4.92 
50% 5.14 
100% 5.72 


Summary of Statistics 
No Observable Effect Concentration (NOEC) =  100% site water 


TUc (where TUc = 100/NOEC) =  1.0 
Growth IC25 =  >100% site water 


TUc (where TUc = 100/IC25) = <1 
Growth IC50 =  >100% site water 


TUc (where TUc = 100/IC50) = <1 
Test PMSD = 6.1% 


* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05). 
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3.1.4 Effects of Lehigh Pond 14 Site Water on Selenastrum capricornutum 
The results of this test are summarized below in Table 5. There was a mean final algal cell 
density of 4,310,000 cells/mL at the Lab Water Control treatment. The IC25 point estimate 
was >100% site water, resulting in <1 cell growth TUc (where TUc = 100/IC25). 
 
The test data and summary of statistical analyses for this test are presented in Appendix E. 
 


Table 5. Effects of Lehigh Pond 14 site water on Selenastrum capricornutum growth. 
Test Site Water Treatment Mean Algal Cell Density (cells/mL x 106) 


Hardness Blank 3.62* 
Lab Water Control 4.31 


6.25% 4.44 
12.5% 4.58 
25% 4.80 
50% 4.93 
100% 5.05 


Summary of Statistics 
No Observable Effect Concentration (NOEC) =  100% site water 


TUc (where TUc = 100/NOEC) =  1.0 
Growth IC25 =  >100% site water 


TUc (where TUc = 100/IC25) = <1 
Growth IC50 =  >100% site water 


TUc (where TUc = 100/IC50) = <1 
Test PMSD = 5.2% 


* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05). 
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3.2 Effects of Lehigh Site Water on Ceriodaphnia dubia 
 
3.2.1 Effects of Lehigh Pond 9 Site Water on Ceriodaphnia dubia 
The results of this test are summarized below in Table 6. There was 90% survival in the Lab 
Water Control treatment. Due to the absence of significant mortalities, the EC point estimates 
could not be calculated, but can be assumed to be >100% site water, resulting in <1 survival TUc 


(where TUc = 100/EC25). 
 
There was a mean of 33.3 offspring per female at the Lab Water Control treatment. The IC25 was 
86.7% site water, resulting in 1.2 reproduction TUc (where TUc = 100/IC25). The significant 
reduction in reproduction in the Hardness Blank suggests that the significant reduction in 
reproduction at the 100% Pond 9 site water was likely due to the elevated hardness of the 
sample.  
 
The test data and summary of statistical analyses for this test are presented in Appendix F. 
 
Table 6. Effects of Lehigh Pond 9 site water on Ceriodaphnia dubia survival and reproduction. 


Site Water Treatment Mean % Survival Mean Reproduction 
(# neonates /female) 


Hardness Blank 80 7.5* 
Lab Control 90 33.3 


6.25% 100 34.0 
12.5% 100 35.8 
25% 100 31.2 
50% 100 35.6 


100% 90 23.0* 
Summary of Key Statistics 


NOEC = 100% site water 50% site water 
TUc (TUc = 100/NOEC) = 1 2 


Survival EC25 or Reproduction IC25 = >100% site watera 86.7% site water 
TUc (TUc = 100/EC25 or 100/IC25) = <1 1.2 
Survival EC50 or Reproduction IC50 = >100% site watera >100% site water 
TUc (TUc = 100/EC50 or 100/IC50) = <1 <1 


Test PMSD  26.5% 
* 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, 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 Lehigh Site Water on Fathead Minnows 
 
3.3.1 Effects of Lehigh Pond 4A Site Water on Fathead Minnows 
The results of this test are summarized below in Table 7. There was 97.5% survival at the Lab 
Water Control treatment. Due to the absence of significant mortalities, the EC25 and EC50 could 
not be calculated, but can both be assumed to be >100% site water, resulting in <1 survival TUc 


(where TUc = 100/EC25). 
 
The mean fish biomass value was 0.95 mg at the Lab Water Control treatment. The IC25 was 
>100% site water, resulting in <1 survival TUc (where TUc = 100/IC25). 
 
The test data and summary of statistical analyses for this test are presented in Appendix G. 
 


Table 7. Effects of Lehigh Pond 4A site water on fathead minnow survival and growth. 


Test Site Water Treatment Mean % Survival Mean Fish  
Biomass Value (mg) 


Hardness Blank 100 0.93 
Lab Water Control 97.5 0.95 


6.25% 95.0 0.88 
12.5% 97.5 0.96 
25% 100 0.90 
50% 97.5 0.88 
100% 97.5 0.95 


Summary of Statistics 
NOEC = 100% site water 100% site water 


TUc (TUc = 100/NOEC) = 1.0 1.0 
Survival EC25 or Growth IC25 = >100% site watera >100% site water 


TUc (TUc = 100/EC25 or 100/IC25) = <1.0 <1.0 


Survival EC50 or Growth IC50 = >100% site watera >100% site water 


TUc (TUc = 100/EC50 or 100/IC50) = <1.0 <1.0 
Test PMSD  13.7% 


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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3.3.2 Effects of Lehigh Pond 9 Site Water on Fathead Minnows 
The results of this test are summarized below in Table 8. There was 97.5% survival at the Lab 
Water Control treatment. Due to the absence of significant mortalities, the EC25 and EC50 could 
not be calculated, but can both be assumed to be >100% site water, resulting in <1 survival TUc 


(where TUc = 100/EC25). 
 
The mean fish biomass value was 0.91 mg at the Lab Water Control treatment. The IC25 was 
>100% site water, resulting in <1 survival TUc (where TUc = 100/IC25).  
 
The test data and summary of statistical analyses for this test are presented in Appendix H. 
 


Table 8. Effects of Lehigh Pond 9 site water on fathead minnow survival and growth. 


Test Site Water Treatment Mean % Survival Mean Fish  
Biomass Value (mg) 


Hardness Blank 100 0.93 
Lab Water Control 97.5 0.91 


6.25% 90.0 0.87 
12.5% 100 0.98 
25% 97.5 0.99 
50% 97.5 1.01 
100% 97.5 1.07 


Summary of Statistics 
NOEC = 100% site water 100% site water 


TUc (TUc = 100/NOEC) = 1.0 1.0 
Survival EC25 or Growth IC25 = >100% site watera >100% site water 


TUc (TUc = 100/EC25 or 100/IC25) = <1.0 <1.0 


Survival EC50 or Growth IC50 = >100% site watera >100% site water 


TUc (TUc = 100/EC50 or 100/IC50) = <1.0 <1.0 
Test PMSD  16.6% 


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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3.3.3 Effects of Lehigh Pond 13 Site Water on Fathead Minnows 
The results of this test are summarized below in Table 9. There was 100% survival at the Lab 
Water Control treatment. Due to the absence of significant mortalities, the EC25 and EC50 could 
not be calculated, but can both be assumed to be >100% site water, resulting in <1 survival TUc 


(where TUc = 100/EC25). 
 
The mean fish biomass value was 0.86 mg at the Lab Water Control treatment. The IC25 was 
>100% site water, resulting in <1 survival TUc (where TUc = 100/IC25). 
 
The test data and summary of statistical analyses for this test are presented in Appendix I. 
 


Table 9. Effects of Lehigh Pond 13 site water on fathead minnow survival and growth. 


Test Site Water Treatment Mean % Survival Mean Fish  
Biomass Value (mg) 


Hardness Blank 100 0.93 
Lab Water Control 100 0.86 


6.25% 100 0.86 
12.5% 97.5 0.86 
25% 95.0 0.84 
50% 77.5 0.73 
100% 92.5 0.86 


Summary of Statistics 
NOEC = 100% site water 100% site water 


TUc (TUc = 100/NOEC) = 1.0 1.0 
Survival EC25 or Growth IC25 = >100% site watera >100% site water 


TUc (TUc = 100/EC25 or 100/IC25) = <1.0 <1.0 


Survival EC50 or Growth IC50 = >100% site watera >100% site water 


TUc (TUc = 100/EC50 or 100/IC50) = <1.0 <1.0 
Test PMSD  17.5% 


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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3.3.4 Effects of Lehigh Pond 14 Site Water on Fathead Minnows 
The results of this test are summarized below in Table 10. There was 100% survival at the Lab 
Water Control treatment. Due to the absence of significant mortalities, the EC25 and EC50 could 
not be calculated, but can both be assumed to be >100% site water, resulting in <1 survival TUc 


(where TUc = 100/EC25). 
 
The mean fish biomass value was 0.88 mg at the Lab Water Control treatment. The IC25 was 
>100% site water, resulting in <1 survival TUc (where TUc = 100/IC25).  
 
The test data and summary of statistical analyses for this test are presented in Appendix J. 
 


Table 10. Effects of Lehigh Pond 14 site water on fathead minnow survival and growth. 


Test Site Water Treatment Mean % Survival Mean Fish  
Biomass Value (mg) 


Hardness Blank 100 0.93 
Lab Water Control 100 0.88 


6.25% 100 0.94 
12.5% 97.5 0.92 
25% 97.5 0.95 
50% 100 0.90 
100% 97.5 0.97 


Summary of Statistics 
NOEC = 100% site water 100% site water 


TUc (TUc = 100/NOEC) = 1.0 1.0 
Survival EC25 or Growth IC25 = >100% site watera >100% site water 


TUc (TUc = 100/EC25 or 100/IC25) = <1.0 <1.0 


Survival EC50 or Growth IC50 = >100% site watera >100% site water 


TUc (TUc = 100/EC50 or 100/IC50) = <1.0 <1.0 
Test PMSD  18.7% 


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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4. AQUATIC TOXICITY DATA QUALITY CONTROL 
 


Four QC measures were assessed during the toxicity testing: 
• Maintenance of acceptable test conditions;  
• Negative Control testing;  
• Positive Control (reference toxicant) testing; and 
• Concentration Response Relationship assessment. 


 
4.1 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.  
 
4.2 Negative Control Testing  
 
The responses at the Lab Control treatments were acceptable. 
 
4.3 Positive Control Testing 


 
4.3.1 Reference Toxicant Toxicity to Selenastrum capricornutum 
The results of this test are summarized below in Table 11. There was a mean of 3,900,000 
cells/mL at the Lab Control treatment. The IC50 was 2.0 g/L NaCl. This IC50 is consistent with 
the “typical response” range established by the reference toxicant test database for this species, 
indicating that these organisms were responding to toxic stress in a typical fashion. The test data 
and summary of statistical analyses for this test are presented in Appendix K. 
 


Table 11. Reference toxicant testing: Effects of NaCl on Selenastrum capricornutum. 
NaCl Treatment (g/L) Mean Algal Cell Density (cells/mL x 106) 


Lab Water Control 3.90 
0.125 4.02 
0.25 3.52 
0.5 3.20* 
1 2.65* 
2 1.97* 
4 0.462* 


 Summary of Statistics 
Algal Growth IC50 = 2.0 g/L NaCl 
“Typical Response” = 1.4 – 2.0 g/L NaCl 


* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05). 
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4.3.2 Reference Toxicant Toxicity to Ceriodaphnia dubia 
The results of this test are summarized below in Table 12. There was 100% survival and a mean 
of 33.6 offspring in the Lab Control treatment. The survival EC50 was 1790 mg/L NaCl, and the 
reproduction IC50 was 941 mg/L NaCl. These reference toxicant test results are 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 L. 
 


Table 12. Reference toxicant testing: effects of NaCl on Ceriodaphnia dubia. 


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


Lab Control 100 33.6 
500 100 32.9 
1000 88.9 14.7 
1500 90 5.6* 
2000 50* 0.5 
2500 0* 0 


Summary of Statistics 
 Survival EC50 or Reproduction IC50 = 1790 mg/L NaCl 941 mg/L NaCl 


“Typical Response” = 1218 - 2827 mg/L NaCl 638 - 2297 mg/L NaCl 
* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05).   
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4.3.3 Reference Toxicant Toxicity to Fathead Minnows 
The results of this test are summarized below in Table 13. There was 87.5% survival and a mean 
biomass value of 0.82 mg at the Lab Control treatment. The survival EC50 was 4.5 g/L NaCl and 
the growth IC50 was 2.9 g/L NaCl. These reference toxicant test results are 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 attached in Appendix M. 
 


Table 13. Reference toxicant testing: effects of NaCl on fathead minnows. 


NaCl Treatment (g/L) Mean % Survival Mean Fish Biomass 
Value (mg) 


Lab Control 87.5 0.82 
0.75 100 1.04 
1.5 90 0.88 
3 62.5 0.44* 
6 47.5* 0.15 
9 0* - 


Summary of Statistics 
Survival EC50 or Growth IC50 = 4.5 g/L NaCl 2.9 g/L NaCl 


“Typical Response” = 3.3 – 5.7 g/L NaCl 2.3 – 5.0 g/L NaCl 
* The response at this test treatment was significantly less than the Lab Control treatment response (p < 0.05). 
 
 
4.4 Concentration Response Relationships  
 
There were valid concentration-response relationships for both the site water and reference 
toxicant tests (EPA821-B-00-004).  
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5. SUMMARY AND CONCLUSIONS 
 


Chronic Effects of Lehigh Pond 4A Site Water 
 


Chronic Effects of Lehigh Pond 4A Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 
 
Chronic Effects of Lehigh Pond 4A Site Water on Fathead Minnows  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 


 
Chronic Effects of Lehigh Pond 4A Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction TUc  


(100/IC25) 
Selenastrum capricornutum   >100% site water <1 


Pimephales promelas >100% site water <1 >100% site water <1 
 
 


Chronic Effects of Lehigh Pond 9 Site Water 
 


Chronic Effects of Lehigh Pond 9 Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 
 
Chronic Effects of Lehigh Pond 9 Site Water on Ceriodaphnia dubia  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The reproduction IC25 was 87.6% site water, resulting in 1.2 TUc (where 
TUc = 100/IC25). 


 
 Chronic Effects of Lehigh Pond 9 Site Water on Fathead Minnows  


Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 
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Chronic Effects of Lehigh Pond 9 Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction TUc  


(100/IC25) 
Selenastrum capricornutum   >100% site water <1 


Ceriodaphnia dubia >100% site 
water <1 87.6% site water 1.2 


Pimephales promelas >100% site 
water <1 >100% site water <1 


 
 


Chronic Effects of Lehigh Pond 13 Site Water 
 


Chronic Effects of Lehigh Pond 13 Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 


 
Chronic Effects of Lehigh Pond 13 Site Water on Fathead Minnows  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 
 


Chronic Effects of Lehigh Pond 13 Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction TUc  


(100/IC25) 
Selenastrum capricornutum   >100% site water <1 


Pimephales promelas >100% site 
water <1 >100% site water <1 


       
 


Chronic Effects of Lehigh Pond 14 Site Water 
 


Chronic Effects of Lehigh Pond 14 Site Water on Selenastrum capricornutum 
The IC25 was >100% site water, resulting in <1 TUc (where TUc = 100/IC25). 
 
Chronic Effects of Lehigh Pond 14 Site Water on Fathead Minnows  
Due to the absence of significant mortalities, the EC point estimates could not be 
calculated, but can be assumed to be >100% site water, resulting in <1 TUc (where TUc 
= 100/EC25). The growth IC25 was >100% site water, resulting in <1 TUc (where TUc = 
100/IC25). 
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Chronic Effects of Lehigh Pond 14 Site Water. 


Test Species Survival EC25 Survival TUc 
(100/EC25) 


Growth or 
Reproduction IC25 


Growth or 
Reproduction 


TUc  
(100/IC25) 


Selenastrum capricornutum   >100% site water <1 
Pimephales promelas >100% site water <1 >100% site water <1 
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Appendix A 
 


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


Selenastrum capricornutum 
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Appendix C 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 9 Site Water to 


Selenastrum capricornutum 
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Appendix D 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 13 Site Water to 


Selenastrum capricornutum 
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Appendix E 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 14 Site Water to 


Selenastrum capricornutum 
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Appendix F 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 9 Site Water to 


Ceriodaphnia dubia 
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Appendix G 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 4A Site Water to 


Fathead Minnows 
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Appendix H 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 9 Site Water to 


Fathead Minnows 
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Appendix I 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 13 Site Water to 


Fathead Minnows 
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Appendix J 
 


Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Lehigh Pond 14 Site Water to  


Fathead Minnows 
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Appendix K 
 


Test Data and Summary of Statistics for the Reference 
Toxicant Evaluation of the Selenastrum capricornutum 
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Appendix L 
 


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


Test Data and Summary of Statistics for the Reference 
Toxicant Evaluation of the Fathead Minnow 
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October 30, 2013 


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 


Nicole E. Granquist 
ng ra nqu i st@downeybra nd.com 
916/520-5369 Direct 
916/520-5769 Fax 


621 Capitol Mall, 18'h Floor 
Sacramento, CA 95814 
916/444-1000 Main 
916/444-2100 Fax 
downevbrand.com 


Re: Quarterly Report (3rd Qtr) for Chronic Toxicity Sampling- June 27, 2013 Amended 
Water Code section 13267 Order, Order No. R2-2013-1005-A1, Directive 8 


Dear Ms. Whyte: 


Enclosed, pursuant to 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. 
R2-20 13-1 005-A 1, ("Order"), Lehigh Southwest Cement Company ("Lehigh") timely provides 
and encloses the Third Quarter Report and associated documents for chronic toxicity sampling 
undertaken pursuant to Directive 8 of the Order. 


3rd Quarter Chronic Toxicity Testing 


Chronic WET testing in the 3rd quarter indicated <1 TUc for Selenastrum capricornutum and 
Pimephales promelas at all locations, and 1.2 TUc toward Ceriodaphnia dubia reproduction in 
Pond 9. The corresponding 3-sample median for C. dubia in Pond 9 is 1 TUc. Consistent with 
the triggers described in the Order (i.e., > 2 TUc single sample maximum or> 1 TUc for a three 
sample median), accelerated monitoring was not initiated. Complete results are contained in the 
enclosed report prepared by Pacific EcoRisk. 


Sediment Toxicity Testing 


Consistent with the Order, Lehigh submitted a sediment toxicity study plan on July 15, 2013. 
Due to the Pond 14 and Pond 22 red-legged frog sediment sampling work window, and the 
availability of a certified red-legged frog expert required to be present during sampling activities, 
sediment sampling was conducted September 4, 2013, prior to final Regional Water Board 
approval of the sediment toxicity study plan. On September 13, 2013, Regional Water Board 
staff requested additional information be gathered concurrent with sediment toxicity sampling 
that were not specified in the July 15 submitted study plan. These additional requirements 
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included a) reporting toxicity results utilizing the TST for Hyalella azteca survival and percent 
effect for growth, and b) analysis of sediment for total organic carbon, moisture content, particle 
size distribution, and pore water pH and ammonia. While these additional requirements were 
made known after samples were collected on September 4, sufficient sample had been collected 
for these analyses to be conducted at completion of the bioassay tests. Results of the analyses 
are contained in the laboratory report prepared by Alpha Analytical. 


Analysis of sediment toxicity testing results for Pond 22 survival indicated a "fail" by the TST 
method. Survival in Pond 13 and Pond 14 indicated a "pass" by the TST. Growth of surviving 
organisms in all pond samples was unaffected. The Order does not trigger further action related 
to these toxicity results. Complete results of sediment toxicity testing are contained in the 
enclosed report prepared by Pacific EcoRisk. 


Per the requirements of the Order, because the Permanente facility received rainfall of more than 
0.25 inches between the September 4 sample and October 31, a second round of sediment 
samples from Pond 22 and Pond 14 was collected on October 21. Results of this sampling event 
will be reported in the 4th quarter of2013 report, which is due on January 30, 2014. 


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 at Lehigh, or Mike Bryan and Ben Giudice of RBI. 


Very truly yours, 


~anquit 
Cc: Brian Thompson, Regional Water Quality Control Board, San Francisco Bay Region 


Greg Knapp, Director Environmental Region West, Lehigh 
Scott Rickman, Regional Counsel, Lehigh Hanson 
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