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ENVIRONMENTAL CONSULTING & TESTING 

September 20, 2005 
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I have enclosed two copies of our report "An Evaluation of the Toxicity of Los Alamos National 
Laboratory Ambient Waters to Selena.stfum capricornutum" for two sets of ambient water 
samples, the first set of samples being collected July 26, 2005, and the s~cond set of samples 
being collected August 18, 2005. Briefly, none of the Los Alamos ambi:ent water samples 
exhibited a significant reduction in Selenastrum growth relative to the Lab Control treatments. 

If you have any questions regarding the performance and interpretation lf these tests, feel free to 
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contact my colleague Dr. Christopher Pincetich or myself at (925) 313-~080. 
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Principal & Special Projects Director 

835 Arnold Drive, Suite 104 Martinez, CA 94553 Phone: 925.313.8080 
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1. INTRODUCTION 

The Los Alamos National Laboratory (LANL) has contracted Pacific EcoRisk (PER) to perform 

chronic toxicity evaluations of ambient water samples collected from watersheds that may have 
received surface water runoff or groundwater from historical LANL operations. These chronic 

toxicity evaluations consist of performing the US EPA short-term (96-hr) chronic toxicity algal 

growth test with the green alga Se/enasrrum capricornurum. 

These tests were performed on two sets of ambient water samples, the first set of samples being 
collected on July 26, 2005, and the secon.d set of samples being collected on August 18. 2005. In 

order to assess the sensitivity of the algal test organisms to toxic stress, reference toxicant tests 

were also performed. This report describes the performance and results of these tests. 

2. CHRONIC TOXICITY TEST PROCEDURES 

The methods used in conducting these tests fol1owed the guidelines established by the EPA 
manual "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 

Water to Freshwater Organisms, Third Edition" (EPA/600/4-91/002). 

2.1 Receipt and Handling of Ambient Water Samples 

On July 26, 2005. LANL staff collected 5 ambient water samples for toxicity testing; an 
additional set of 3 ambient water samples was similarly collected on August 18, 2005 (Table 1 ). 
Within 24 hours of collection, the samples were transported. on ice and under chain-of-custody, 
to the PER laboratory facility in Martinez, CA. Upon receipt at the testing laboratory, an aliquot 
of each water sample was removed for analysis of initial water quality characteristics (Table l ). 
The water samples were then stored at 4°C, until being used to initiate testing. The chain-of­

custody records for the ,collection and delivery of these samples are provided in Appendix A. 

Table I. Initial water quality characteristics of the Los Alamos ambient water samples. 

Sample Temp D.O. Alkalinity Hardness Conductivit)' 
Total 

Sample ID 
Date (oC) 

pH 
(mg/L) (mg/L) rmg/L) (JtS/cm) 

Ammonia 
(m~/L N) 

CAM0-05-61170 . 7/26/05 10.8 7.72 10.7 119 Ill 357 <1.0 
CAM0-05-61172 7/26/05 9.7 7.13 10.2 170 159 422 <1.0 
CAM0-05-61174 7/26/05 7.9 7.24 11.3 138 117 423 <1.0 
CAM0-05-61176 7/26/05 6.7 7.66 12.2 130 90 483 <1.0 
CALA-05-61185 7/26/05 6.9 7.64 10.9 64 93 199 <1.0 
CAM0-05-61 I66 8/18/05 6.0 7.05 10.2 90 99 244 <1.0 
CAM0-05-61178 8/18/05 8.9 7.33 L · 9.8 78 52 265 <1.0 
CAM0-05-61 I 80 8/18/05 8.9 7.80 I l. I 92 82 271 <1.0 
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2.2 Algal Growth Toxicity Testing with Selenastrum capricornutum 

The short-term chronic toxicity algal test consists of exposing Selenastr:um capricornutum to the 
ambient waters for 96-hrs, after which the effects on cell growth are evAluated. The specific 
procedures used in these tests are described below. 

Each ambient water was pre-filtered (using sterile 0.45 }lm filters) before use in the algal tests 
and each was tested at the 100% concentration only. The Lab Control w!ater consisted of reverse 
osmosis. de-ionized (R0/01) water. The Lab Control water and the pre-('ltered ambient site 
waters were spiked with nutrients and then filtered through sterile 0.45 .jim filters, as per EPA 
guidelines. "New'' water quality characteristics (pH, dissolved oxygen (,.0.1. and conductivity) 
were measured on the resulting test solutions prior to use in tests. 

1 

, 

There were 4 replicates at each test treatment, each replicate consisting of a 250-mL glass 
Erlenmeyer flask containing I 00 mL of test solution. Each flask was indculated to an initial algal 
cell density of 10,000 cells/mL S. capricornutum from an ongoing labo~atory culture of 
Selenastrum that is maintained in log growth phase. Each flask was loosely-capped and 

I 
randomly positioned within a temperature-controlled water bath at 25°0, under continuous cool-
white fluorescent illumination. Each day, temperature and pH were mea~ured and recorded from 
a randomly-selected replicate flask at each test treatment; all replicate flksks were gently shaken 
in the morning and in the aftemoo~ and re-positioned within the water tth. 

After - 96-hrs exposure, the flasks were removed from the water bath and the algal cell density 
in each was determined by spectrophotometric analysis. The resulting cJ11 density data at each 
ambient site water treatment were analyzed and statistically compared td the appropriate Lab 
Control treatment to determine any growth impairment, or toxicity, causbd by the site water: all 
statistical analyses were performed using the CETIS:B> statistical softwarJ (Version I. 1 .I revC 
TidePool Scientific. McKinleyville, CA). 

2.2.1 Reference Toxicant Testing of the Selenastrum capricomutum 
Reference toxicant tests are performed in order to assess the sensitivity of the Selenastrum to 
toxic stress. The reference toxicant tests were performed similarly to thellambient water tests 
except that test solutions consisting of "Lab Control" media spiked with zinc (as ZnCI2) at 
concentrations of 0.5, 1.0, 2.5, 5, 10, and 20 }lg/L were used instead of the ambient water 
treatments. The resulting test response data were statistically analyzed td determine key dose­
response point estimates (e.g .. IC2s); all statistical analyses were made u~ing the CETISr. 
software. These response endpoints were then compared to the 'typical r~sponse' range 
established by the mean± 2 SD of the point estimates generated by the to most recent previous 
reference toxicant tests performed by this lab. 

Los Alamos Ambient Water Samples Chronic Toxicity Assessment Page 2 
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3.RESULTS 

3.1 Effects of Los Alamos Ambient Waters on Selenastrum capricomutum 

The results of the algal tests of the ambient water samples collected on July 26 are summarized 
below in Table 2. Briefly, there was a mean final algal cell density of 72 I ,000 cells/mL at the 

Lab Control treatment. The mean algal cell densities were ~I ,350,000 cells/mL in each of the 5 

ambient waters. none of which was significantly less than the Lab Control. 

The results of the algal tests of the ambient water samples collected on August I 8 are also 

summarized below in Table 2. Briefly, there was a mean final algal cell density of 244,000 
cells/mL at the Lab Control treatment. The mean algal cell densities were ~99,000 cells/mL in 

each of the 3 ambient waters, none of which was significantly less than the Lab Control. 

The test data and summary of statistical analyses for the tests of the ambient water samples 

collected on July 26 are presented in Appendix B; the test data and summary of statistical 
analyses for the tests of the ambient water samples collected on August I 8 are presented in 

Appendix C. 

Table 2. Effect of Los Alamos ambient waters on Selenastrum capricornutum growth. 

Treatment/Sample ID Mean Algal Cell Density (cells/mL x 106
) 

Lab Control (for samples collected July 26) 0.721 

CAM0-05-61170 1.860 

CAM0-05-61172 2.890 

CAM0-05-61174 2.110 

CAM0-05-61176 1.350 

CALA-05-61185 1.720 

Lab Control (for samples collected August 18) 0.244 

CAM0-05-61166 2.120 

CAM0-05-61178 0.499 

CAM0-05-61180 0.972 
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3.1.1 Reference Toxicant Toxicity to Selenastrum capricornutum 
The results of the reference toxicant test that was performed concurrently with testing of the ambient 
water samples collected July 26 and August 18 are summarized below i~ Table 3a and Table 3b, 

respectively. For the samples collected on July 26, there was a mean of 'li721 ,000 cells/mL at the Lab 
Control treatment. The IC2s was 8.8 pgfL Zn. For the samples collected on August 18, there wa!; a 

mean of 478.000 cells/mL at the Lab Control treatment. The ICzs was 13.2 pg/L Zn. 

These reference roxicant test results are consistent with previous Selenalrrum reference toxicant 
tests. indicating that these organisms were responding to toxic stress in ~typical fashion. 

The test data and summary of statistical analyses for this test are presentd in Appendix C. 

I 
Table 3a. Reference toxicant testing: Effects of zinc on Selenasrrum qapricornutum growth. 

Zinc Treatment (pg/L) Mean Algal Cell Den~ity (cells/mL x I 06
) 

Lab Control 0.721 
I 

0.679 
I 

2.5* 0.6is* 
I 

S* 0.60~* 
10* o.s35* 

I 

20* 0.50~* 
Summary of Statistics 

IC25 = 8.8 pgfL Zn 
* . Significantly less than the Control treatment response at p < 0.05. 

Table 3b. Reference toxicant testing: Effects of zinc on Selenastrum qapricornutum growth. 

Zinc Treatment (pgfL) Mean Algal Cell Den~ity (cellsfmL x 106
) 

Lab Control 0.4i8 

0.5 0.3~0 

2.5 
5 0.427 

I 

10 

20* 0.302* 
I 

Summary of Statistics 

IC25 = 13.2 pg/L Zn 
* - Significantly less than the Control treatment response at p < 0.05. 
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4. SUMMARY AND CONCLUSIONS 

4.1 Chronic Toxicity of Los Alamos Ambient Waters to Selenastrum capricornutum 

None of the Los Alamos ambient water samples exhibited a significant reduction in Selenas1rur.1 

growth relative to the Lab Control treatment. 

4.2 QA/QC Summary 

Test Conditions- Test conditions (pH. D.O., temperature, etc.) were all within acceptable limits 
for the algal growth test with Selenas1rum capricornutum. All analyses were performed 
according the laboratory Standard Operating Procedures. 

Test conditions (pH. D.O., temperature, etc.) were all within acceptable limits for the algal 
growth test with Selenastrum capricornutum. Due to the elevated variability between the Control 
treatment test replicates (CV >20%) in the initial testing of the August 18 ambient water 
samples. these samples were re-tested immediately; the re-test of the August 18 samples were 
very similar to the initial test results, and the inter-replicate variability at the Control treatment 

was well within acceptable levels (Table 4) and it is the results of this re-test that were reported 
in Section 3.1 of this report. 

Table 4. Comparative test results for the initial test and re-test of the August I 8 ambient water 
samples 

Test Treatment 
Mean Algal Cell Density (cells/mL x 106

) 

Initial Test Re-Test 

Lab Control 0.206 (CV = 26%) 0.244 (CV = 7%) 

CAM0-05-6 I I 66 I.275 2.I20 

CAM0-05-61 I 78 0.656 0.499 

CAM0-05-61180 0.622 0.972 

Negative Control - Except as noted above. the biological responses for the test organisms at the 
Lab Control treatments were within acceptable limits. 

I 

Positive Control- The results for the concurrent reference toxicant tests were consistent with the 

reference toxicant test database. indicating that these test organisms were responding to toxic 
stress in a typical fashion. 
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Appendix A . 

Chain-of-Custody Record for the Collection and Delivery of 
the Los Alamos Ambient Water S~ples 
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Tuesday, July 26, 2005 

Los Alamos 
NATIONAL LABORATORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 3555SC 

ATTN: Scott Olge 
Pacific Ecorisk Laboratories 
835 Arnold Dr .• Suite 104 
Martinez. CA 94553 

SAMPLE 
ID 

CAM0-05-61170 
CAM0-05-61172 
CAM0-05-61174 
CAM0-05-61176 

CONT CONTAINER 
ID DESCRIPTION 

15 2 L WIDE MOUTH POLY 
15 2 L WIDE MOUTH POLY 
15 2 L WJDE MOUTH POLY 
15 2 L WIDE MOUTH POLY 

REQUEST NUMBER: 3555S 

ANALYSIS TYPE: OTHER 

Page 1 

ORDER 
TEMPLATE CODE 

PRESERVATIVE MATRIX I 
Bioassay+ Algae 
Bioassay+ Algae 
Bioassay+ Algae 
Bioassay+ Algae 

NONE W 
NONE. W 
NONE W 
NONE W 

Final Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 3555S Page 1 

Relinquished By: Date Time Received By: Date Time 

-PR-t-NT'='f'""li'*"·~-,.;_'='M,...~/""'··!""(""".'-1 ,.;.;-·~"'"'~~:r-· -f~"-;-~-:'..----~~:}/_.,(l::-/:f.3( 
.I ' ·. .' 

f-G~tL£1f· 
PRINTED NAME 

Pe;r..lt.-.. Pt~u·t1 R,;'~~,I(J· 7-/2-J~'T 1·.£. 1 
SIGNATURE 

.·/ 

PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE 

PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE 

Received for DI~POSAL By: Date Time Remarks: 

PRINTED NAME SIGNATURE 



Tuesday, July 26, 2005 

Los Alamos 
NATIONAL LABORATORY 

. 1 
CHAIN OF CUSTODY DOCUMENTj NUMBER: 3554SC 

ATTN: Scott Olge 
Pacific Ecorisk Laboratories 
835 Arnold Dr., Suite 104 
Martinez, CA 94553 

SAMPLE . CONT CONTAINER 
ID ID DESCRIPTION 

CAL/\-05-61185 l7 2 L WIDE MOUTH POLY 

I 
REQUEST NUMBER: 3554S 

ORDER 
TEMPLATE CODE 

Bioassay+ Algae 

I 
AN~L YSIS TYPE: OTHER 

Page 1 

PRESERVATIVE MATRIX I 
NONE W 

I 
Final Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 35545 Page 1 

Relinquished By: Date Time Received By: I Date Time 

R.#ntle feuc11111 Pttlttui,__&_t4 }/zft7 _ q ·f.. 5 
SIGNtRE PRINTED NAME 

I ---
PRINTED NAME SIGNrURE PRINTED NAME SIGNATURE 

PRINTED NAME SIGNATURE PRINTED NAME 
I ---

SIGNATURE 

Received for DISPOSAL By: Date Time Remarks: 

PRINTED NAME SIGNATURE 

I 



Tuesday, July 26. 2005 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Scott Olge 
Pacific Ecorisk Laboratories 
835 Arnold Dr., Suite 104 
Martinez, CA 94553 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DA)'E: 07/26/2005 
REPORT DUE: 08/25/2005 
TURN AROUND REQ'D: 30 

RAD SCREENING: NOT REQ 
COMMENTS: 

LANL ER SMO CONTACT: 
Signature: 

'' _.:,.-· ~ '. 
,_,,.. 

i / { .• . . .... I t . 

REQUEST NUMBER: 35555 

ANALYSIS TYPE: OTHER 

These samples are on: 

LANL Request Number: 3555S 
Per Agreement Number: 
Project Cost Code: MRAA0550P7DO 

METHOD SAMPLE CONT SAMPLE DATE COMMENTS 
CODE ID ID MATRIX SAMPLED 

EPA:100.2 CAM0-05-61170 15 w 07/26/2005 
EPA:1003.0 CAM0-05-61170 15 w 07/26/2005 
EPA:100.2 CAM0-05-61172 15 w 07/26/2005 
EPA:1003.0 CAM0-05-61172 15 w 07/26/2005 
EPA:100.2 CAM0-05-61174 15 w 0712612005 
EPA:1003.0 CAM0-05-6117 4 15 w 07/26/2005 
EPA:100.2 CAM0-05-61176 15 w 07/26/2005 
EPA:1003.0 CAM0-05-61176 15 w 0712612005 

Final Page of REQUEST NUMBER 3555S 

Page 1 

Page 1 



Tuesday. July 26, 2005 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Scott Olge 
Pacific Ecorisk Laboratories 
835 Arnold Dr., Suite 104 
Martinez. CA 94553 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 07/26/2005 
REPORT DUE: 08/25/2005 
TURN AROUND REQ'D: 30 

RAD SCREENING: NOT REQ 
COMMENTS: 

LANL ER SMO CONTACT: 

REalEST NUMBER: 35545 

ANkL YSIS TYPE: OTHER 

These samples are on: · 

LANL Request N,umber: 3554S 
Per Agreement Number: 
Project Cost Code: MRAA0550P7DO 

Signature: -+ .. (( ( A l · ( · , . 
' 

Page 1 

METHOD SAMPL~ coNT sAM'PLE DATE cbMMENTs ~ 
CODE ID ID MATRIX SAMPLED I 
~-~~~:c---+---
EPA: 1 00.2 CALA-05-61185 17 W 07/26/2005 
EPA:1003.0 CALA-05-61185 17 W 07/26/2005 

Final Page of REQUEST NUMBER 3554S Page 1 



Thursday,August18,2005 

Los Alamos 
NATIONAL LAB ORA TORY 

CHAIN OF CUSTODY DOCUMENT NUMBER: 3728SC 

ATTN: Scott Olge 
Pacific Ecorisk Laboratories 
835 Arnold Dr., Suite 104 
Martinez. CA 94553 

SAMPLE CONT CONTAINER 
ID ID DESCRIPTION 

CAM0-05-61166 15 2 L WIDE MOUTH POLY 
CAM0-05-61178 15 2 L WIDE MOUTH POLY 
CAM0-05-61180 15 2 L WIDE MOUTH POLY 

ORDER 

REQUEST NUMBER: 3728S 

ANALYSIS TYPE: OTHEH 

Page 1 

TEMPLATE CODE 
PRESERVATI\/E MATRIX 

Bioassay+ Algae 
Bioassay+ Algae 
Bioassay+ Algae 

NONE 
NONE 
NONE 

w 
w 
w 

Final Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 37285 Page 1 

Relinquished By: ,-. l'/ ) .. r,~· j 1 (\f[i.;_At.._ /Jl f)Urc 
PRINTED NAME SIGNATURE 

_ Date Time 

(j~f'{C~ I l/CC 
Received By: 

Nll!t64.tt..; ~-{~. 
PRINTED NAME "SiG TURE 

Date Time 

PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE 

PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE 

Received for DISPOSAL By: Date Time Remarks: 

PRINTED NAMI= 



· Thursday, August 18, 2005 

Los Alamos 
NATIONAL LABORATORY 

ATTN: Scott Olge 
Pacific Ecorisk Laboratories 
835 Arnold Or., Suite 104 
Martinez, CA 94553 

Please analyze the enclosed samples 
according to the schedule indicated: 

SHIP DATE: 08/18/2005 
REPORT DUE: 09/17/2005 
TURN AROUND REQ'D: 30 

RAD SCREENING: NOT REQ 
COMMENTS: 

I 
REQUEST NUMBER: 3728S 

ANlL YSIS TYPE: OTHER 
I 

These samples are on: 

t 
LANL Request Number: 3728S 

I 
Per Agreement Number: 
Project Cost Cod~: MRAA0550P7DO 

Final Page of REQUEST NUMBER 37285 

Page 1 

Page 1 
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Appendix B 

Test Data and Summary of Statistics for the 
Evaluation of the Chronic Toxicity of the 

Los Alamos Ambient Waters to Selenastrum capricornutunl 

Los Alamos Chronic Toxicity Assessment 
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AppendixB 

Test Data and Summary of Statistics for the 
Evaluation of the Chronic Toxicity of IJos Alamos 

Ambient Water Samples to Selenastrum ca~ricornutum-
I 

Samples Collected August 18, 2005 
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CETIS Test Summary 
Selenastrum Growth Test 

Test No: 17 -1144-<\405 Test Type: 

Start Date: 27 Jul-05 12:30 PM Protocol: 

Ending Date: 31 Jul-05 10:30 AM Oil Water: 

Setup Date: 27 Jul-05 12:30 PM Brine: 

Sample No: 06-6329-1920 Material: 

Sample Date: 26 Jul-05"02:30 PM Code: 

Receive Date: 27 Jul-05 09:05AM Source: 

Sample Age: 22h (10.8 •cJ Station: 

Comparison Summary 

Analysis Endpoint NOEL 

12-8180-5201 Cell Density 100 

Cell Density Summary 

Cone-% Control Type Reps Mean 

0 Lah Wale' 4 7.21E+5 

100 4 1.86E+6 

Cell Density Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Lab Water 7.69E+5 7.12E+5 

100 1.98E+6 1.81E+6 

000-031\-101-1 

Cell Growth 

EPA/60014-91/002 (1994) 

Not Applicable 

Not Applicable 

Ambient Water 

10419 

Los Alamos National Laboratory 

CAM0-05-61170 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

6.86E+5 7.69E+5 1.74E+4 

1.62E+6 2.04E+6 9.37E+4 

Rep 3 Rep 4 

6.86E+5 7.18E+5 

2.04E+6 1.62E+6 

CETISTM v1.1.1 revC 

Report Date: 

P<1ge 1 of 1 

01 Aug-05 11 :55 AM 

15-6553-71163:141 0<\ Test Link: 

Pacific EcoRisk I 
Duration: fl4h 

Species: Selenasrrum capricornutum 

Source: In-House Culture 

Client: Los Alamos National Laborato-y 

Project: 

PMSO •~oo ~ 
25.67% Equal Variance t Two-Sample 

~ so cv 
3.47E-4 4.02% 

1.R7E~5 10.07% 

j 

/tr;J·· .. 
Analyst:_~-- Arproval:~~-~ 



EcoRisk 

Client: N~P\=vfle. ~ Co 

Test Start Date: __ ....,_,_-____,.~,...-:_.-'-'------

Test End Date: __ -=f__:_/).:...;)-:./_U},_-____ _ 

Treatment Rep. 

Lab Water Control 

' 
100% 

D 

Initial Test Conditions 

Alkalinity 11\ 

Hardness et ~ 
Li ht Intensitv (ftc 

ronmental Consul 

Test ID #: --!__:::;>-L.f--L--- Proj~ct II: \~~r:lL_ 

Control/Oil uent: 
----~~~~~~~---------

Sign-Off 

This datasheet has been 
for completeness and cof;Jsis:tenc:y 
with identification f--..;;;.;;;~--=....l'-------11 

quality measures or u,,.._,,,~~u"> 



CETIS Test Summary 
I Selenastrum Growth Test 

Test No: 17-1144-4405 Test Type: 

Start D.ate: 27 Jui-05 12:30 PM Protocol: 

Ending Date: 31 Jul-05 10:30 AM Oil Water: 

Setup Date: 27 Jtil-05 12:30 PM Brine: 

Sample No: 05-2127-1193 Material: 

Sample Date: 26 Jlli-05 02:30 I'M Code: 

Receive Date: 27 Jul-05 09:05 .AM Source: 

Sample Age: 22h (9 7 oc) Station: 

Comparison Summary 

Analysis Endpoint NOEL 

04-4641-0616 Cell Density 100 

Cell Density Summary 

Cone-% Control Type Reps Mean 

0 Lab Water 4 7.21E+5 

100 4 2.89E+6 

Cell Density Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Lab Water 7 69E·5 7. 12Et5 

100 2.92E•6 2.97E+6 

000-034-101 ·1 

Cell Growth 

EPA;6Q014·91/002 (1994) 

Not Applicable 

Not Applicable 

Am bien! Water 

10419 

Los Alamos National Laboralory 

CAM0-05-61172 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

6.B6E•5 7.69E+5 1 .74E+4 

2.B4Et6 2.97E+6 3.23E•4 

Rep3 Rep 4 

6.B6E•5 7. 1BE+5 

2.84E+·6 2.84E+6 

CETISTM v1. 1.1 revC 

Report Date: 

P<ge 1 of 1 

01 Aug-05 11:57 AM 

\5-3990-7< \0114105 Test link: 

Pacific E:c:oRisk I 
Duration: 94h 

Species: Selenastrum capricnrnurum 

Source: In-House Clllture 

Client: Los Alamos Nalional Lahorato1y 

Project: 

PMSD ••~oo ~ 
9.87% Equal Variance I Two-Sample 

so cv 
3.47E+4 4.82% 

6.45E+4 2.23% 

kl-·~ 

Analyst: -~~ Approval: /S'-?:... 



Pacific EcoRisk 

Client: hl<,P:bHil ~ (o 

Test Start Date: __ . ..,_._.2_~_.' _·-_t_~_.-_____ _ 

Test End Date: --I...L...+(~}c~..l ultlfy_ ____ ___ 

Test Treatment 

Lab Water Control 

Treatment Rep. 

Lab Water Control 

D 

A 

100% 

Initial Test Conditions 

Alkalinity J ,, ... 
Hardness v' 2.0~ 

Li!!ht lntensitv (ftc) C:?_ (; 

Test Material: 
~~~~~~~~~~--------

Test 10 #: _ _:_~~_:_ __ _ 

Control/Diluent: 
------+-~~~~==~---------

This datashect has been 
for completeness and 
with identification 

quality measures or 

Sign-Off 



CETIS Test Summary 
j Selenastrum Growth Test 

Test No: 17-1144-4405 Test Type: 

Start Date: 27 Jui-05 12:30 PM Protocol: 

Ending Date: 31 Jul-05 10:30 AM Oil Water: 

Setup Date: 27 Jul-05 12:30 PM Brine: 

Sample No: 05-!5859-6538 Material: 

Sample Date: 26 Jul-05 02.30 PM Code: 

Receive Date: 27 Jul-05 09:05AM Source: 

Sample Age: 22h (7.9 °C) Station: 

Comparison Summary 

Analysis Endpoint NOEL 

06-1168-3080 Cell Density 100 

Cell Density Summary 

Cone-% Control Type Reps Mean 

0 Lab Wator 4 7.21 E+5 

100 4 2.11E+6 

Cell Density Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Lab Water 7.69E+5 7.12E+5 

100 2.27E+6 2.06E+6 

000·034-1 01-1 

Cell Growth 

EPA/60014-91/002 ( 1994) 

Not Applicable 

Not Applicable 

Ambient Water 

10419 

Los Alamos National Laboratory 

CAM0-05-61174 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

6.R6E+5 7.69Et5 1.74E+4 

1.89E+6 2.27E+6 8.55E+4 

Rep3 Rep 4 

6.86Et5 7.18Et5 

2.22E+-6 1.B9Et6 

CETIS'M v1.1.1 revC 

Report Date: 

P<go 1 of 1 

01 Aug-05 11 :59 AM 

o6-6156-3c.S5:141 oG Test Link: 

Pacific EcoRisk I 
Duration: 94h 

Species: Selenastrum capricornui\Jm 

Source: In-House Culture 

Client: Los Alamos NationRI LRborato -y 
Project: 

PMSD •·m~ ~ 
23.51% Equal Variance t Two-Sample 

~ so cv 
3.47E+4 4.82% 

1.71E+5 8.11% 

~ 

Analyst:·~· ,.c"J;K 
Approval:_..!!':::.~-



EcoRisk 

Client: tJep"wlt. , (Ct 

Test Start Date: ___ .7;_. ----=··-' ·-+]_-_:(_, • .;...)-____ ___ 

Test End Date: ------'t~(\--"1'--'-~-'-llf'~-...-___ _ 

Test Treatment 

Lab Water Control 

Initial Count: 10.000 cells/mL 

Treatment Rep. 

A 

Lab Water Control 
B 

c 
D 

A 

100% 
B 

Initial Test Conditions 

Alkalinity / 1'\0 

Hardness v' 
~b 

Light Intensity (ftc) 
, .... , ;-
":- ._. l/ 

Test Material: 
~~~~~~~~~-----------

Test ID if: ---'-=4.-;...::::..-~---

This datasheet has 
for completeness 
with identification 

quality measures or 
concern. 

}\ 'L ...... 
I 

Mean Cell Density 

(cells/mL x Hf) 



CETIS Test Summary 
j Selenastrum Growth Test 

Test No: 17-1144·4405 Test Type: 

Start Date: 27 Jul-05 12:30 PM Protocol: 

Ending Date: 31 Jul-05 10:30 AM Oil Water: 

Setup Date: 27 Jul-05 12:30 PM Brine: 

Sample No: 18-0153·0911 ' Material: 

Sample Date: 26 JiJI-05 02:30 PM Code: 

Receive Date: 27 Jul-05 09:05AM Source: 

Sample Age: 22h (6.7 °Cl Station: 

Compariso~ Summary 

Analysis Endpoint NOEL 

03-0553-9345 Cell Density 100 

Cell Density Summary 

Cone-% Control Type Reps Mean 

0 Lab Water 4 7.21 E•S 

100 4 1.35Et6 

Cell Density Detail 

Cone-% Control Type Rep 1 Rep 2 

0 Lab Water 7.69Et5 7.12E+5 

100 1.37Et6 1 .33E+6 

000-034-10 1-1 

Cell Growl~ 

EPA.'600'4-~1/002 11994) 

Not Applicable 

Not Applicable 

Ambient Water 

10419 

Los Alamos National Laboratory 

CAMO-QS-61176 

LOEL ChV 

> 100 N/A 

Minimum Maximum SE 

6.86Et5 '7.69E+5 1.74E+4 

1.33Et6 1 .37Et6 7.43E+3 

Rep 3 Rep 4 

6.86E+5 7. 18E+5 

1.36Et6 1.36Et6 

CETISTM v1.1.1 rElvC 

Report Date: 

Page 1 ot ~ 

01 Aug-05 12:01 PM 

04-0457·9358!14107 Test Link: 

Pacific E'coRisk I 
Duration: 94~ 

Species: Selenastrum ~apricornutum 

Source: In-House Culture 

Client: Lo.~ Alamos National L<thoratory 

Project: 

PMSD Method 

5.09% Equal Variance I Two-Sample 

~ so CV 

3 47E+4 4.82% 

1 49E+4 1.10% 

j 

Analyst:$- Approval:_;(!,.~ 



Pacific EcoRisk 

Selenastrum capricornutum 

Client: Neph,f'Lt.. ~ (u-

Test Start Date: __ ...~.7_·--'~ .... _1_-_o_) ____ _ 

Test End Date: ___ t.-:...~.(..L3J..i! 6>.KtTf+-----

Enyironmental Consulting and Testing 

Cell Density Enume~ation Data Sheet 

Test Material: C~J -0~ - (, 111" 
Test ID ff: I Lf 1: C; '1 Project#: fa£1_1 t:t __ 

' Control/Diluent: I Algal Medium 

I 
Test Treatment Temp ('C) pH D.O. (mg/L) Sign-Of~ 

Lab Water Control 

Initial Count 10.000 cells/mL Termination Time: __ ..__/l~· _'').;......;;{.._\ __ _ 

Treatment Rep. 
Count I 

A ' "'I ' i..; 
' 1') .· 

Lab Water Control 
B .. ·;. ! t~· 

c : ~ : _... r. 

·-··. ' ~ l.. 

D , .·t-n-
A t-\~1 

100'#· 
B ')\.--:1 
c ,,1,)( 

D -~~ 
r 

Iniiial Test Conditions 

Alkalinity / f ~\ 

Hardness ..., .5t;. 
Light lntensitv (ftc) 

.. -· •J ,... 

.., 1, (... 

Cell Density (cells/mL x 1 0') I Mean Cell Ocr~ 
Count2 I (cclls/mL x I 0'') Co~nt 3 

(.•' =78'1 c i:J-{ ~f . I' .. .~ "':) t (i '- .. 
L· ":}~~-; •J c !-t~ ··: ~=. ~~-( 
t. tct. D £.11)''•\ l; l i- ( . ,.) . 
e.":f·n. Lff-z l . "I' L, ·I· . ..-

I I ' ... 

\. )q-( /1)~ \.) ~ q 

' .)1 C\ r.~lu- L r; ~ L+ 

1.1*- '- ·~i"? ).-)be 
t \b\.1 I '~l I. ') 1)6 

IJ This datasheet has bee~ reviewed r--"'----"-J----~I 
for completeness and consistency 
with identification of a'ny water 

quality measures or othe1r issues of 
concern. I b;:._:,;.:.:.:::.:........,:,..!,;._;::.,---. _-ll 



CETIS Test Summary 
I Selenastrum Growth Test 

Test No: 17-1144-4405 Test Type: 

Start Date: 27 Jul-05 I 2:30 PM Protocol: 

Ending Date: 31 Jul-05 10:30 AM Oil Water: 

Setup Date: 27 Jul-05 12:30 PM Brine: 

Sample No: 03·3971-2984 Material: 

Sample Date: 26 Jul-05 02:30 PM Cocte: 

Receive Date: 27 Jul-05 09:05AM Source: 

Sample Age: 22h 16.9 •c) Station: 

Comparison Summary 

Analysis Endpoint NOEL 

04-6280·6903 ·Cell Density 100 

Cell Density Summary 

Cone-% Control Type Reps Mean 

0 Lab Water 4 7.21E•5 

100 4 1.72E+6 

Cell Density Detail 

Cone·% Control Type Rep 1 Rep 2 

0 Lab Water 7.69Et5 7.12Et5 

100 1.76E+6 1.79E+6 

000-034-101-1 

Cell Growth 

EPA.'600t4-91 /002 (19g4) 

Not Applicable 

Not Applicable 

Ambient Water 

10419 

Los Alamos National Laboratory 

CALA-05-61185 

LOEL ChV 

> 100 NIA 

Minimum Maximum SE 

6.86Er5 7.69Et5 1. 74E+4 

1.62E+6 1.79Er6 3.76E +4 

Rep 3 Rep4 

6.06E+5 7.18E+5 

1.62E•6 1.70E+6 

CETISTM vl.1.1 revC 

Report Date: 

Pi'ge 1 nr 1 

01 Aug·05 12:03 PM 

07-0222-11199 '141 03 Test Link: 

Pacific EcoRisk I 
Duration: 94h 

Species: Seleni'strum capncornutum 

Source: In-House Culture 

Client: Los Alamos Nalinnal Laboratory 

Project: 

PMSD ··~"' ~ 1116% Equal Variance t Two-Sample 

~ so cv 
J.47E+4 4.82% 

7.53E+4 4.38% 

~ 

IF"J_ ... 
Analyst:~ 

.Ji{/( 
Approval:~--



EcoRisk 

Selenastrum capricornutum Cell Density 

Client: t-hp\-v~j (.o Test Material: ...=..:...t..:=f:__..=......:....__:.~~=-------
Tcst Start Date: ? - .~ ·7 - (.i )' Test 10 #: -:..-!.~__!_ __ _ 

Test End Date: ___ r_:_:./-!.~:.!-1 J..lcn~·L.'-----

Temp("C) pH 

Initial Count: 10.000 cells/mL 

Treatment Rep. 

A 

Lab Water Control 

100% 

Initial Test Conditions I 
Alkalinity 

/ 

fo1 
Hardness 

,.,/ ,, 
Li!!ht lntensitv (ftc\ :.;·T~ 

This datasheet has 
for completeness 
with identification 

quality measures or 

t! • ff• l-.-· 



Pacific EcoRisk Environmental Consulting & Testing 

Appendix C 

Test Data and Summary of Statistics for the 
Evaluation of the Chronic Toxicity of Los Alamos 

Ambient Water Samples to Selenastrum capricornutum 
- Samples Collected August 18, 2005 

Los Alamos Ambient Water Samples Chronic Toxicity Assessment 



CETIS Test Summary 
Selenastrum Growth Test 

Test No: 07-1886-6704 

Start Date: 24 Aug-05 01:45PM 

Ending Date: 28 Aug-05 01:00PM 

Setup Date: 24 Aug-05 01:45PM 

Sample No: 08-0754·9803 

Sample Date: 18 Aug-05 02:00PM 

Receive Date: 19 Aug-05 09:30 AM 

Sample Age: 5d 23h (6 •c) 

Comparison Summary 

Analysis Endpoint 

10-6495-5137 Cell Density 

Cell Density Summary 

Cone-% Control Type Reps 
0 Lab Water 4 
tOO 4 

Cell Density Detail 

Cone-% Contra I Type Rep 1 
0 lab Water 2.57E+5 

100 2.15E+6 

000-034-1 01-1 

Test Type: 

Protocol: 

Oil Water: 

Brine: 

Material: 

Code: 

Source: 

Station: 

Mean 

NOEL 

100 

2.44E+5 

2.12E+6 

Rep 2 

2.55E+5 

2.21E+6 

Cell Growth 

EPA/600/4-91/002 (1994) 

Not Applicable 

Not Applicable 

Ambient Water 

10481 

Los Alamos National laboratory 

CAM0-05-61166 

LOEL 

> 100 

ChV 

N/A 

Minimum Maximum SE 

2.20E+5 2.57E+5 8.51E+3 

2.04E+6 2.21E~6 3.98E+4 

Rep 3 Rep4 

2.42E+5 2.20E+5 

2.07E+6 2.04E+6 

CETIS"' v1.1.1 revC 

Report Date: 

T+st Link: 

Pa~e 1 of 1 

30 Aug-Oe 9:31 AM 

15-2518-0839114616 

D . I urat•o?: 
Species: 

Source:! 

Client: 

Project: 

PMSD 

32.51% 

so 
1.70E+4 

7.97E+4 

Pacific EcoRisk 

95h 

Selenastrum capricomutum 

In-House Culture 

Los Alamos National LaboratOiy 

Method ~ 
Equal Variance I Two-Sample :=:=j 

cv 
6.99% 

3.76% 

ApprovaJ:_,5(1( 



Pacific EcoRisk En\'ironmental Consulting and Testinl! 

Selenastrum capricornutum Cell Density Enumeration Data Sheet 

Client: ~ l\\01.t!\C''1 { '\...e_,f-t. <, t) Test Material: Ci!-~o-o.a,-·c;,\\ "" 
Test Start Date ~ - l y - ~ f" Test ID U: \% lC# Proje~.:t fl: _j_Q1i..!.__ 

lest End Date: g- "2-B .....-o£ Control/Diluent: Algal Medium 

Test Treatm~·nt Temp ('C) pH D.O. (mg/L) 
Conductivit\· 

(pS/cm) - Sign-Of;~ 
l.ab Water Control Inoculation Time: l ~'1J 

lf--_:_:::;.;:._.;..=.:.::;_:...:.:..:.~.:.._--t--~-'--t------+--='-::'-'"----t--.>L...!::-,~---H· ··········· ······················ ··· ·············· 

J\-__,.---1:...:0:.:::0..:.:.1
if:-,. --.--..,.,..,..,.-1r:-..J....,...-'--t,-~Jo!!::!.,-_+-,...=..-=..,.--l.,...--=..-=--.,...--U ~~-tS<>I~_Li_()_~ .. ~:~P ....... ~.I) 

.<' Ne11 WQ: "/11._ 

100% 

Lah Water Control 

100% 

Lab Water Control 

Initial Count: 10,000 cclls/mL Termination Time: ---.,...-..J!t....,/3"""-.;...., ()::::.....:0_ 

Enumerating 
Scientist: 

Treatment Rep. 
Cell Density ( eclls/mL x I 0'') 

Count!. Count2 Count3 

A Ci za Q. 2j/ 0-2-j7 

Lab Water Control 
B (i. 2S7 o .. 2-bo C-2...}3 

c 0.2'1.9 (). Z.Lft 0 -2.3 7 
D o. tf!9 0.?../3 :.~ .. ZL-f( 

A z. l71 2 /~2.. 2... I Yo 

I OW?c 
B '2..22.~ 2-fE'-f 2-23} 

c 2- 0;32 t-06o 2 .. 058 

I) 'L .. o7y '2... .. 0/9 2 .. 02-Lf 

Initial Test Conditions I! 
Alkalinity .... 
Hardness ~ 

6-~ .,, •o81 
This datashcct has been rericwcd 
for completeness and consistency 
with identification of anv water 

quality measures or other issues of 
concern. 

Lif.!ht lntensitv fftcl S?o I 

Mean Cell Oer ~ 
(eells/mL x I)") 

D-'LS7 

0- z.s-. .r 
0 2... '-!2_ 

0 · 2...2-co 
z -10,"t-f 
2 .. 2...!!-f 

?...0 ?0 
2..-039 



CETIS Test Summary 
Selenastrum Growt" Test 

Test No: 07-1886-6704 Test Type: 

Start Date: 24 Aug-05 01 :45 PM Protocol: 

Ending Date: 28 Aug-05 01 :00 PM Oil Water: 

Setup Date: 24 Aug-05 01:45 PM Brine: 

Sample No: 06-9178-4076 Material: 

Sample Date: 18 Aug-05 02:00 PM Code: 

Receive Date: 19 Aug-{)5 09:30AM Source: 

sample Age: 5d 2Jh (8.9 •c> Station: 

Comparison Summary 

Analysis Endpoint NOEL 
12-0620-2480 Cell Density 100 

Cell Density Summary · 

Cone·% Control Type Reps Mean 

0 Lab Water 4 2.44E~s 

100 4 4.99E~5 

Cell Density Detail 

Cone·% Control Type Rep 1 Rep 2 
0 Lab Water 2.57E+5 2.55E+5 
100 6.43E+5 4.56E+5 

000-034-101-1 

Cell Growth 

EPA/600/4-91/002 (1994) 

Not Applicable 

Not Applicable 

Ambient Water 

10481 

Los Alamos National Laboratory 

CAM0-{)5-61178 

LOEL ChV 

> 100 N/A 

Minimum Maximum SE 

2.20E+5 2.57E~5 8.51E~J 

3.60E+5 6.4JE~s 6.00E~4 

Rep3 Rep4 

2.42E+5 2.20E+5 

s.Jse~s 3.60E~5 

CETIS'M v1.1.1 revC 

Report Date: 

TLst Link: 

Pa·Je 1 of 1 

30 Aug-05 9:33 AM 

18-0870-74j9/1 4617 
' 
I Pacific EcoRisk I 

Duratioh: 95" 
SpecieJ: Selenastrum capricornutum 

Source:\ In-House CuHure 

I 
Client: Los Alamos National Laborato1y 

Project: 

l 

PMSD I Method 

48.36% I Equal Variance 1 Two-Sample 

so I cv 
1.70E .. 4 I 6.99% 

1.2oe~s 24.07% 

I j I 

JJ; 
~nalyst: __ _ Approval:~~ 



Pac(fic EcoRisk Environmc11tal Consultinc and~ 

Selenastrum capricornutum Cell Density Enumeration Data Sheet 

Client: ~ 1!\.~~~~ (Wr>t) Test Material: (()~- CJ$-6r W7f 

Tcst Start Date: i - l.t- 0 !""" Test ID //: lAG 1'1 Project//: tc.llll__ 

Test End Date: «K ·G.- - 0 5' Control/Diluent: Algal Medium 

Test Treatment Temp (C) pH D.O. (mg/1.) 
Conductivity 

(fiS/cm) Sign-Of~ 
li--_.:f:::...a~b...:.W:..::a~h.:~·r..::.C:::::lll::.:lt.:.;:ro:.:...l --f-'1-Nf__:_·_'-f-+--+--'1_:_::_-_:~:.._;_f_-f-....!<f!l...:....;·· q~-+-...::9::,:S:::..,-' -=6---!ll~o~.IJ.I:II_i?.'' -~i-~": __ t?.':'ff. 
ll------...:..1 O:::..:O::..:o/,~,, ----+-'1--=--~lf·-~.... '1-!-.,---7.:..·_:7~7~-+_:g:::.......::. i~___,~_;3:::_:'-/~J':!..· ----lll~c~l __ S_c>IL_Ili<lt:J_I~rc:_l_':f:3:~? .... 

· , .•/ · : :, '_, •' :')! ::,.. , .. ;i ::,:;. ;', . _: < . New WQ: YK_ 
l..ab Water Control 7.</.Lf 9-lO 1.,;.:i·i,·-···>e'':::,,,: ·_, · .'···· l.?•.•tc: .... f.~?.J.-:.9.£ 

lO -,u 'f o.{'l) •,. -~.·.·_.-.. -:··_·· ::_ .. _'. __ ·· ___ ,:-!•.,.-.··_ ,··_:·-· ,:-' 10'''1"1 
I ( 7<. "- "'~ • () 'J . ,, ,. . .··· ,.,.,, ~9fi_~~: ...... --~ ~~-~-- .... . 

II---->..:.._ ::.:::..:.::___., -.. -.• ,.~-:-. +_ :.-.. ·.!:::....,..:..:....,..L·_-,_-i·l-~ •. ..!...o.j·,_,, ,-:_.:_-,.~+(~.,;:,_·_~::.;;.:r·'"":·:·.:::...,:.:::...;.;:.;: __ : _.::..._.:-~-".::::.../.,.,:.·:'"-.,'-. ...:.r_...:.;::...,_,:•'""'"-' ;·...:..._ ....... _ :::... ___ .::.t_l WQ Signoff: VIA 

Lab Water Control 

100% 

::' '~; .; ., .. , -~. 

Lab Water Control 

IOOCfr 
.... ·. 

Lab Water Control 

IOO'il: 

Initial Count: I 0.000 cdls/mL Termination Time: ___ \.....,~=--..:· . ...!:0:..:0=--
Enumerating 

Scientist:- \.[It:.------=;:;;;_-

Treatment Rep. 
Cell Density (eells/mL x 10') Mean Cell Density 

Count! Count 2 Count3 (cclls/mL x JO'') 

A o. 2.~~ /") '2..\7 0-2J7 0 ·2..\7 

Lab Water Control 
B 0 ·2.I7 0.2-60 (c) 2. {3 0 .. 2-J-:1 
c o.2..vg 0 '2.-.'-tt 0 2?>7 D .. 2lf 2_ 
J) 0.!99 0.2.-(3 v.'2...'f7 0 2...2....::::,1 

A 0. b 1.{7 o. LsI o. 6~ I o. (:, "{ 2· 
B 0 ~ Lfr3 0. ~L{?.- 0. 'I:::.L( o. 'tJ1, 

IOOo/r 
c 0 . .5 ?>..) 0. 62-9 0 ·J-7' I -Jr· u·5 '-' 

D 0.3~7 0.36 L.. 0-J~/) 0·360 

Initial Test Conditions This datasheet has been reviewed Signorf: W 
Alkalinity v,p~~ 

Hardness ~ 'tZ 

for completeness and consistency Date: $1)ll,l o'i 
with identification of any water 

quality measures or other issues of Time: ll\.'-~ 

Light lntcnsitv (ftc) !5!J() 
concern. 

''' 
._ .. ··· " 



CETIS Test Summary 
I Selenastrum Growth Test 

Test No: 07-1886-6704 

Start Date: 

Ending Date: 

Setup Date: 

24 Aug-05 01:45PM 

28 Aug-05 01 :00 PM 

24 Aug-05 01 :45 PM 

Sample No: 05-1760-6863 

Sample Date: 18 Aug-05 02:00 PM 

Receive Date: 19 Aug-05 09:30AM 

Sample Age: 5d 23h (8.9 •cJ 

Comparison Summary 

Analysis Endpoint 

08-6019-9453 Cell Density 

Cell Density Summary 

Cone-% Control Type Reps 

0 Lab Water 4 

100 4 

Cell Density Detail 

Cone·% Control Type Rep 1 

0 Lab Water 2.57Et5 

100 8.84E+5 

000-034-10 1-1 

Test Type: Cell Growth 

Protocol: EPA/60014-91/002 (1994) 

Oil Water: Not Applicable 

Brine: Not Applicable 

Material: 

Code: 

Source: 

Station: 

Mean 

NOEL 

100 

2.44E+5 

9.72E+5 

Rep 2 

2.55E+5 

9.93E+5 

Ambient Wa1er 

10481 

Los Alamos National Laboratory 

CAM0-05-611 80 

LOEL 

"100 

ChV 

NIA 

Minimum Maximum SE 

2.20E+5 2.57E+5 8.51Et3 

8.84E+5 1.09E+6 4.49E+4 

Rep 3 Rep4 

2.42Et5 2.20E+5 

1.09E+6 9.21E+5 

CETIS"" v1.1.1 revC 

~eport Date: 

~est Link: 

Page 1 of 1 

30 Aug-Q!; 9:35AM 

02-2985-6169114618 

I 
Durati~n: 
Specler 
Source: 

I 
Client: I 
Pro~ct~ 

PMSD 

36.50% 

so 
1.70Et41 
8.99E+4 

Pacific E:coR lsk I 
95h 

Selenastrum capricomutum 

I n·House Culture 

Los Alamos National Laborato y 

Method ~ 
Equal Variance t Two-Sample~ 

cv 
6.99% 

9.25% 

J1 
Analyst: __ _ 

~Q. 
Approval:_f· __ 



Pacific EcoRisk Em'ironmental Consulting and Testing 

Selenastrum capricornutum 

Client: ~ Pr\eo.~ (::k>·)•) 
Cell Density Enumeration Data Sheet 

Test Mater·lal: (~-(fr (,litO 

Test Start Date: __ 2/L_-__;:J.:=_':f_~__-_D_T ___ _ Test ID II: \L\(# \.J Project II: /tJ•!l.!__ 

Test End Date: --~!:4-12""'-.!!«ayl~o.!...SL-----
1 I 

Control/Diluent: Algal Medium 

Test Treatment Temp CO pH D.O. (mg/L) Sign·Of~ 
lf---l;:: . .a:;.::b;....W.....::.at::.::e.:...r .::..C.:...on~t.:..:ro.:...l __ t--~..L....f-~-~-+-_:::..-__;1--__::.....:..-!:::...----lJI.~?.~ul~ti<>':'Ti.~~: (J~J 
lf----.....:...::..::.....:._. __ __,+..,..-~-+--+---L..:,-:.--'-----+-_.:....;,..:.....,..-+.,-~~:...---.,.(I!'.C.S.' ~'''-~.ti':'':'.Yr~p .. Q~) 

.. ,(; New WQ: '!P--

100% 

' . .• ,. ;o 

Lab Water Control 

Initial Count: 10,000 cclls/mL Termination Time: I '3'. oo 
Enumerating 

Scientist: 

Treatment Rep. 
Cell Density (cclls/mL x 10'') 

Count 1 Count 2 Count 3 

A o.zs;f 0.2-rf o. 'Z..J-7 

Lab Water Control 
H 0.2-fl o 2. 6c c 2.f3 
c 0. 2-Lf g 0. Z-lf! o.Z31 
D 0 189. C .. 2-f3 o.V-t7 
A 0- 8~0 o. S&'g 0 . J''(j.J-

IOOo/r 
H 0 gg; t. o o9 D-972... 
c f. tfb /.O!J2.- I .l()£j-

D O.tj y l 0- ~0~ o.~/3 

Initial Test Conditions 
This datasheet has been n:viewcd 

Alkalinity .. ~\o"' for completeness and consistency 

'f2S 
with identification of any water 

Hardness .,. quality measures or other issues of 

Lii!ht lntensitv (ftcl ~~l} 
concern. 

Mean Cell Density I 
(cclls/mL x 10") 

o. 2-T::,'-
0 . .2.sT-
0 -21( 2. 
0 .2 2.c? 

o.JJ''t' 
o. 993 
t- ogg 
0. 921 

Signoff: ~ 
Date: ~flA{oi 

t..t'tiD Time: I · 
._. 

: :·.:,- :· . ·~ ., .... ,' .. 



Pacific EcoRisk Environmental Consulting & Testing 

Appendix D 

Test Data and Summary of Statistics for ~he Reference 
Toxicant Evaluation of the Selenastrum ca~ricornutum for 

the Testing of the July 26 Ambient Water Samples 

Los Alamos Ambiem Water Samples Chronic Toxicity Assessment 



CETIS Test Summary 
Phytoplankton Growth Inhibition Test 

Test No: 02-7549-9782 

Start Date: 27 Jul-05 11:15 AM 

Ending Date: 31 Jul-05 09:25 AM 

Setup Date: 27 Jul-05 11:15 AM 

Sample No: 15· 7040-2810 

Sample Date: 27 Jul-05 

Receive Date: 27 Jul-05 

Sample Age: 11h 

Comparison Summary 

Analysis Endpoint 

03·9857-7892 Cell Density 

Point Estimate Summary 

Analysis Endpoint 

00-6506-7501 Cell Density 

Cell Density Summary 

Conc-jJg/L Control Type Reps 

0 Lab Water 4 

0.5 4 

1 4 

2.5 4 

5 4 

10 4 

20 4 

Cell Density Detail 

ConC·IJgiL Control Type Rep 1 

0 Lab Water 7.69E+5 

0.5 8.29E+5 

1 6.26E+5 

2.5 6.61E+5 

5 6.36E+5 

10 5.53E+5 

20 5.07E+5 

000-034·101-1 

Test Type: Cell Growth 

Protocol: EPA/600/4-911002 (1994) 

011 Water: Deionized Water 

Brine: Not Applicable 

Material: Zinc chloride 

Code: 10410 

Source: Reference Toxicant 

Station: 

NOEL LOEL ChV 

1 2.5 1.5811 

%Effect ConC•tJg/L 95% LCL 

5 0.8258869 0.3102551 

10 1.47979 0.4348803 

15 2.545673 0.07133384 

20 6.243816 N/A 

25 8.840548 3.815924 

40 > 20 NIA 

50 > 20 N/A 

Mean Minimum Maximum SE 

7.21E+5 6.86E+5 7.69E+5 1.74E+4 

7.49E+5 6.70E+5 8.29E+5 3.45E+4 

6.79E+5 6.26E+5 7.55E+5 3.05E+4 

6.25E+5 5.33E+5 6.99E+5 3.60E+4 

6.06E+5 5.5se .. s 6.52E+5 2.30E+4 

5.35E+5 5.27E+5 5.53E+5 6.14E+3 

5.02E+5 4.86E+5 5.25E+5 9.03E+3 

Rep 2 Rep3 Rep4 

7.12E+5 6.B6E+5 7.1BE+5 

7.76E+5 7.19E+5 6.70E+5 

7.00E+5 7.55E+5 6.33E+5 

6.99E+5 5.33E+5 6.07E+5 

6.52E+5 5.55E+5 5.79E+5 

5.31E+5 5.28E+5 5.27E+5 

4.89E+5 5.25E+5 4.86E+5 

CETJSTM v1.1.1 revC 

Report Date: 

Page 1 of' 1 

01 Aug-05 10:13 AM 

16-521 E -7554/13997 Test Link: 

Pacific EcoRisk I 
Duration: 94h 

Species: Selenastrum capricornutum 

Source: In-House Culture 

Client: 

Project: 

PMSD ··~~ d 11.98% Dunnett"s Multiple Comparison 

95% UCL 

1.866468 

4.53633 

8.231207 

8.919359 

13.7483 

N/A 

N/A 

so 
3.47E+4 

6.90E+4 

6.09E+4 

7.20E+4 

4.60E+4 

1.23E+4 

1.61E+4 

Method 

Linear Interpolation 

cv 
4.82% 

9.21% 

8.98% 

11.52% 

7.60% 

2.30% 

3.60% 

Analyst:. __ , __ , -~ Approval:_~--·_ 



Pac(fic EcoRisk Envi.ronmemal Consul tinS! and Testin!! 

Selenastrum capricornutum Cell Density Enukeration Data 

Cli~nt: Reference Toxicant Initial C'ouJ 10,000 cclls/mL 

I · 1 ZnCI 1:· . S · . I .JA J. ' Test IV at~na : · : _numcraunu c1cnttst: f"l VV' ----------------------- ~ ~----~------
l~st Start Date: '· ~-; - t ... ; Start Time: __ _!.\_;'.:....\ ... _., __ Project 'f----l-!1~>::......l:\~lo~----

~ ()/for End Time: __ O.._:_L...:....) _ Test ID r-____!_,1'3.Ltf~<l\:.....:1 ____ __ T<.:sl EnJ Date: 

lj I I Ref Tox Test Rep. 
Cell Density (cells/mL .\ 10') Mean Cell Dt:nsity 

ll 
Treatment Count I Count2 c4unt 3 (cells/mL x I 0") 

II 

A 0i 1·•..: v ). -~-(i u.-~rt ( t bq I ... c'.p'·' C.-{ I 2 
Lab Watl.'r Control 

B :~·.~;< u f-0 .J, 

c \·; ~-;;{(. (.{;'fi.. o.jbS'l !/ 6J (:. 
I' 

D u "J,..,~ C.~ It (,', v l ~ L: ·:r·t~ 

I 
. ; ! 

! o.rt"S O.fl~ O . ..t~~ 0. i0-'l A 

I O.:'i Jtg/L Zn 8 O.':}b) o.r!o O.=lft.. t ,1 "+-" 
c fi. +t \ 0111 0. 'fl.t L (.'. =t 1_~ ~ 
D fJ. '"ri t'J, 6 66 (),6~c...r C'. (; '1-L' 
A (]_ ''" ( 0. 62.7- ()_ h:. {;f C', b Lb ~ 

I 
8 fJ. b't r 0.1of o.lt/1 !.1-- C 1C·~ 

I Jtg/LZn 
I c u . .,..,, 0. 1'ff 8, j,fr c I t ')" .. 

D (}.{ l()_ o. 61f 0-~bHJ .. G ·s -. i }, .. ) 

A {9_ 6 ")-,... (§. b6r OjH,'t i: 
~· t~l 

! 2.:1 pg/L Zn B ~.bCU o botu 0- W1i C I bl\ l\ 
c (),))_a. d.n\ d.fi~ (/ " - ':' :> :....,· ~."~ ·, ·, 

D 0. b,'Jn 0.6b\ O.',b i (... u. iJ\j --r.. 
II 

A n 6c.v f!J. 6 Yo £),1~ :;> ) " l ~ ~ 

B v o.6>3 6 {( \ 0, k ~ .\ ~t)) 

I 
5ftgiLZn 

v ' .... :_ 

o. )~;6 
-_, 

e> . .h") ~'c.;·-( _j c 0 s-\'r 
D a. "i '::J-6 O.)Y( tt.l.nft1 {',I ~.: .. 1'::.: 

I A 0.~\)\ o .. rr). 0. heJ-- ,'; ' . ·,· 

I I 0 f''f./L Zn 
8 O-\s3 D.nt1 dlfJ{ ( ·)- ~ i 

I c f). )'z..o 0, )'t., o. ~~]( C ~<· L~ 

I I D &.·J/1- (},r2..' 0,6R Of :_1, I:· ~- ·.·~ I 
I 

A (},f(J /-, o. ro, o . .tcJr- . ,.· ··: ., 
I L' ,'·, !, i 
I I B d.lt~L O~'fJ"<l. D. ~~--£1 'j L~~ '\ I 20 ftgil. Zn 

I os~ ~ d.i!tx / 
i: c (!), D-\ 'i .~ ·: ·, -11 :I i D o. )Oz o. () ~.f' c>. ~~~ ') I I • ' 

I ·-; t(_ •:. ~ 

II 
This Jata:;heet has heen reviewed for completeness and Signoff: I Date: Tim• consistcnl.'y with identification or any water quality 

:j measures or mher issues of cont.:ern. 35 I 7 ~~' 1•, \'tU 



Pttci{ic EcoRiJk En"imnmt:ntal Consul tina & Testi.!!.£_ 

Selenastrum capricomutum Algal Toxicity Test Water Quality Data 

('lic:nt· 

1·,.,1 ~btcrial: 

Reference Toxicant Tcs!ID 1/· 
·- ~ ·; -:_.-; 

Test Oatc:. -----
ZnCI, Project H: It L; / { ControL'Dilucnt: .. \luol Mediun 

D.O. (ntg!Ll 

.::{,) 
;,, 7 

?.t: 
g_ -, 

' 

~-g 

'!. ~ 
(1, I 

Ct•nductivity 
tpS/cm) 

112 
qq 
q7 
q:..{ 
q:; 
q·~ 

" 

q'-{ 

Sign-Oil 

. '\ 
{..':'- ,. 

L:•b\Vat~rC:OI!ltrnl 1:·!.::·--t-f=,.,. '3.~-t__(:; Date --;-(K/1"':~ 
Ji-.-:::::::....:.:..:.:::;:...;;:.;;:.:.:.:.:.:.::_+:..:L..;.:::., ;..._.4.-L, ... ,:::.::...-+---;,J'4--· ~ __ .:~ ...... ~.-~ •. -+'-'--'-'--4...;.:....:::...:.._'-'--l\wu·i:;~Jlc:···:·:~:····· 

0.) 1'-. ·' ,~~· . ., { 7'\ : -.. ·. :- ·,/ 

l 
_j 

. ___ __;_ ___ +£...::··.:;:;.:::~· --~-:-1---._,._-+(---;q...,. ,~.:.-0::::' ·-'~,....:.--1-..__;___;,;~b--'-'--l.l ~~-~;·=-"-~(~~[(' 
11------'~:.::-)c_. ---f-1 ·~'_;_· ..::;~::::..~'--'----4-..;-,'.,..:..,..'',-"!--:::''-f-, ':...-' ·__:v~-"r {'_+-__:_-·:::..:".:..:'--'-' ,.: '-4--,...;.---..::..:..j ···1 ............................................................. .. 

(·.'I; .;::.:;.-4: '> t •".:.) , ,;l f-· 
1~--..:.:.., 0--- +',_~~ J-! -"_.~!-:-'-;,.;.:::,-._.f-f-~;,.;. .. -:-+-=7~v-,j-'-f-:-. -+-... -. -__ ..., .. ---'-_-, -4----'-----'--ll .. ,_ ............................................................... . 

11----___:_:2(:::..) ---+-, . ..::;!,_" __.:.;:·:._-= . ..:.:::-l-;_.:::~~'--.,-.1-:.j..,-;.7---'1-l~._'...-\-.. --h. -. _.:::...:.. _ _,..:;_, .. ~ .. -~--~~--, .-,· ..:.~_;'1 .. ; : ... :: ..... · ...... : ....................... :. 

flnitial Test Conditions Alkalinit~· HardneSli Light Intensity crtc) II 
i\ /.' ~~ '-· ;5 ...;:(( ;I 



Pacific EcoRisk Environmental Consulting & Testing 

Appendix E 

Test Data and Summary of Statistics for the Reference 
Toxicant Evaluation of the Selenastrum cap'ncornutum for 

the Testing of the August 18 Ambient W Jter Samples 
. 1 

Los Alamos Ambient Water Samples Chronic Toxicity Assessment 



Test No: 03·4925·8106 

Start Date: 25 Aug-05 1 1 .30 AM 

Ending Date: 29 Aug-05 11 :00 AM 

Setup Date: 25 Aug-051 1 :30 AM 

Sample No: 1 0·0665·4058 

Sample Date: 25 Aug-05 

Receive Date: 25 Aug-05 

Sample Age: 11h 

Comparison Summary 

Analysis Endpoint 

08·4701·5179 Cell Density 

Point Estimate Summary 

Analysis Endpoint 

05·5975-8055 Cell Density 

Cell Density Summary 

Conc·j.Jg/L Control Type Reps 

0 Lab Water ~ 

0.5 4 

1 4 

25 4 

5 4 
10 4 

20 4 

Cell Density Detail 

ConC·IJg/L Control Type Rep 1 

0 Lab Water 4.76E+5 
0.5 4.59E+5 

1 4.97E·5 

25 5.80E+5 

5 4.54E+5 

10 3.57E+5 
20 2.92E•5 

000-034-1 0 1 ·1 

Test Type: Cell Growth 

Protocol: EPA/60014·91.'002 (1994) 

DI!Water: Deionized Water 

Brine: Not Applicable 

Material: Zinc chloride 

Code: 10487 

Source: Reference Toxicant 

Station: 

NOEL LOEL ChV 

10 20 14.142 

%Effect Conc-j.Jg/L 95% LCL 

Mean 

5 

10 

15 

20 

25 

40 

50 

4.78E+5 

3.7oe~s 

4.87E+5 

5.82E+5 

4.27E+5 

3.87E+5 

3.02E+5 

Rep 2 

4.42E+5 

4.15E+5 

4.69E+5 

5.72E+5 

4.23E+5 

5.05E+5 

2.93E+5 

3.65021 

4.80042 

7.444058 

10.38576 

13.22886 

> 20 

> 20 

N/A 

2.864137 

2.502503 

2.433162 

4.744736 

NIA 

N/A 

Minimum Maximum SE 
4.42E;.5 5.09E+G 1 .3BE+4 

3.01E+5 4.59E+5 3.96E+4 

4.69E+5 5.02E+5 7.79E+3 

5.72E+5 5.99E+5 5.90E+3 

3.76E+5 4.55E+5 1.86E+4 
3.37E+5 5.05E+5 3.97E+4 

2.92E•5 3.17E+5 5.99E+3 

Rep 3 Rep4 

4.B3E+5 5.09E+5 

3.06E+5 3.01E+5 

5.02E+5 4.78E•5 

5.99E+5 5.77E+5 

4.55E+5 3.76E•5 

3.37E+5 3.47E+5 

3.07E+5 3.17E+5 

CETIS'" v1. 1.1 revC 

Report Date: 

Test Link: 

Duration: 

Species: 

Source: 

Client: 

Project: 

PMSD 

16.91% 

95% UCL 

6.024928 

13.48435 

15.02421 

16.38809 

17.691 

N/A 

N/A 

so 
2.76E+4 

7.92E+4 

1 .56E+4 

1.18E+4 

3.71E+4 

7.94E+4 

1.20E~4 

96h 

Seienastrum capricornutum 

In-House Cullure 

Method 

Steel Many-One Rank 

Method 

Linear Interpolation 

cv 
5.78% 

21.38'l/, 

3.20% 

2.03% 

8.69% 

20.55% 

3.96% 

~ 

_j 

Analyst: ___ _ 

,. 'J I 
Approval:_~~ 



l'ac!fic EcoRisk t::m!ironmrnt<tl l'llnsultin!! anJ ·kstin!! 

Cell Density EnJmeration Data ___,_ 

< 'li.:nt: Reference Toxicant lniti<tl CouL I .000 .:dlsiml. 
-
1
· 'I · 

1 
---~::..:.:.:-=Z:::.n(..::.'l ===-----'--"' . S . .I ..,., ,.. 

Selenastrum capricornutum 

L''l :v <IlL' ria : ---------:----- rJlUnleraltng. ClellliSI: _,:..:.=:.:: .......... ~~:1..----
T~:st Stan Date: '(-.)5'-o~ 

TL·st l:nc.J Date: K- ~lf'-4''S"" 

Starl Timl.': 11 ~ D 

t-:nc.J Time: 11 0'0 

i! Rd Tu-; T.:~t IL Treatment 
Rep. 

Cdl Density (cells/mL .\ J(J") I Mean Cdl J)~nsity I I 
(L'ells/ml . .\I <l"J Count I Count 2 qount 3 

I II A {9 • \.ft,., 0· y 'i ., [; 1\.fQCj 0. Y7t 

I 
" I 

B o.'-1'2.'-f D-~5'0 0 .1'-1 c; z. f). Y:l1 ., 
... 

I.Jh Walcr ( 'nntn>l I 

li 
c /")- 5c2 rY.I../RD 0! '-1. fot, 0- Y.S • I 

I 
D 0 0 ., 1(. O· 'S'tJO o!St2. O·S'DCi I 

il 
A fl'l. uc:::t D ·'iSs- 0· 4-171 o.Y.f.9 1 

B 0,\.{IG. (:; . '-/ o5 t o. '-{ t,J" --il 
I! 

o 5 I' g/l. Zn tJ. N!l.\f 

c ().'3,/q u· 300 ~ .13t~3 
'I 0306~ 

D o.~IB o.zqr 0 h ... Q\{ 0 ° 3>0( 
I 

A D.S'oi..J ().Y.Cf'l I o. Lf92 ·I rd.J CfD 

I !1g/l. Zn B (). '-1~0 0-lfllf ~J'-/72 0-lf69 ---. 
'1 

r>. l/IM I'J! 5"(p o~o<~i c 0 ° S'tiZ. 

D o. ~88 0·'-ii~ "'·"'173 0.41R · 
A {) . .:;, i 0-'5'~~ ol. 5'1tt · o. ~-so 

2.5 pg/L Zn B o.stA t;S13 ~.11:;13 0 ° 57 'Z.. -:=j 
c o.sq~ o.Got oi~f o. 5'99 I 
f) O.li',1 O·S"1t\ ol-s-r S' 0.:,77 q 
A o.~Lss {).,,~ s ~1-t.ts~ o. 'iStt_' 

I 5 JlgiL Zn 
B 0 .'-(2.1 0 ._\.L2~ o\l,~S' 0. Lf23 ' 
c O.l..f.lf'l ~-1../.tiO o.l"{s"1 M~~~ D 0 . .>11.{ ~-:n& u\.311 o. 376 I 
A 0·355 0·3'-l& 

I 0-3S?· o-~u1 

B {). '{ct S" 0· '5LD 
I 0. 51).f" '\ 

I 0 pg/1. Zn "•t>l () 

o. 337---1 I (' ().,!,~4 0-3.:S1. o.I.1Lt0 
D 0·!.5{, 0 ·3'(ll ol·.?.(;'li 

0 !>It? ~ I 
(9.2.11 ~!zts- o. 29'2-. I ! A o.z.qs 

~ 

L 
20 w;;/L Zn 

B o.21q ().2'ftl D\Ja( o. 25~ ! 
(' t?·1fl2. 0·310 o!. 3()1. o.307 1 

[) ().311 ~-311 l o. 317_ II ~.-.!12.'l. 

This d<llasheet has heen r.:\·icwcc.J for L'Omplctcncss and ll 
. . h .d r· . f t--&4)-::-sc..::.·i""'nc..::.o.:.:..IT_: --H-~-_-1...::J~.:..:)a:.:.:~lt'c:...·:.P_("'..,-+-l . .:..:l1.·inlr()lt:.': ..:nnststcm:y Wll 1 · cnli tcatmn ll any water quality 

mca~ures or other issues of conl.'L'l'l1. 
h=====~~~~~~~~~~~======~~~======~~==~====~~ 



_Pacific EcnRisk Enl'ironmcntal Cnnsullill!.! &. Tesli!!.£. 

Selenastrum capricomutum Algal Toxicity Test Water Quality Data 

('lien!'. l{cfer~nce Toxicanl 

·1 "'t .\l:!tcnal _____ z_n_c·_,, ___ _ 

r R~o:i'crL'tlCl.' ., nxil'<!ll{ Tc:\( 

'l'rc:•trnc•nllJt~:L Znl 

I !.I 

211 

Tempi C1 l pll 

lc-;i ID II: t~f3 
l'roject/1: 1 (')L\cr? 

D.O. ( mg'l.1 Sign-Oil 

'iS. 'U.. .0~ 

o.s ""'t·\..D £. :l'f.. Wr}'l';;;,~, ''"" o 
i----=---·+--21-:'-\.:....I.Jl....:...._-j_..:'%:_·_:\:....l\;:__l-----l---'---llw(.l slg;;c;ii':''. i'IQ 

"1-1.\·I.D '&.· OCII. 

10 "LH.n 'l.lt-
}() 

Datt 
Ld' \Vater Control 

ll.S 

J 




