
Appendix H: 
Toxicity Analysis. 
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CONFIDENTIAL REPORT 
SHANNON AQUATIC TOXICITY LAB0WTORY 

Front  Cover Report S h e e t  
Dept. Toxicity 
Sheet,no. 1 of 3 sheets Tox F020 Ver. 2.2 

Customer 
Basta Parsons Ltd 
Tu bbercurry 
Co. Sligo 

Title 
Toxicological analysis of a 
sample 

Attn: Mr. Mark Murphy 

Report reference: 12T056 Order no.: 25453 

Report by: Robert Hernan 

i+$?f-q 
Date received: 13.06.12 Approved by: Kathleen 0' Rourke 

Toxicologist \hC6-k 

Copies to: R.6. Files 

Standard Berms & Conditions for Besting and CsrrasuUtancy Assignments 

1. Reports issued by the Shannon Aquatic Toxicity Laboratory of 
Enterprise Ireland are copyright t o  Enterprise Ireland and shall 
not  be used, either in whole or in part, for the purpose of 
advertising, publicity or l i t igat ion without the written consent 
of the Chief Executive or his nominee.  

2. Reports shall only be reproduced in full. 

3. Non-perishable samples received fo r  testing or laboratory work 
shall be disposed o f  after three months from date of receipt 
unless claimed or unless instruct ions t o  the contrary have 
been notified to  Shannon Aquat ic Toxicity Laboratory, 
Enterprise Ireland by the cl ient within the said three month 
period. 

5. No action or  legal proceeding shall be taken (except in the 
case of wilful neglect or default) against Enterprise Ireland or 
the Board or any member of the Board or any committee 
appointed by the Board or any officer or servant o f  Enterprise 
Ireland by reason of or arising out of the carrying out of 

research, investigation, test or analysis or the publication of 
the results thereof in the name of Enterprise Ireland. 

6. Enterprise Ireland will not release any information received 
from or provided to the client in relation to this report 
except as may be required by law, including the Freedom of 
Information Act 1997, or as specified by the client. 

7. This contract is governed by the laws of Ireland whose courts 
shall have exclusive jurisdiction. 4. Payment for work carried out shal l  be in accordance with the 

terms stated on Enterprise Ireland's invoices 

Test report relates only to  t h e  sample(s) tested 

www. enterprise-ireIand.com 
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‘ 1 2 / 6 / 2 0  1 . 4 3  PM 

. -  

Best Parameter 

48 h ECso to 
Daphnia magna 

30 min ECS0 to  
Vibrio fischeri 

S W A M N O N  
A Q L I A T I C  T O X I C I T Y  c-: +--* 

L us--- - 

Best  Results 
Concentration Toxic Units 9 5 O/O Method of 

vOl./VOl. CO n fide w ce 
L i r n i i s  ‘ 

010 w 0 I .  /\bo I. 

Ca !cur la t i o n 

49.8 2.0 42.9-58.0 Maximum 
Likelihood- 
Probit 

>45 <2.2 n/a n/a 

TOXICOLOGICAL ANALYSIS REPORT Form No.: ToxF035-1 Ver 2.3 

TEST RESULTS 

Custamer: Basta Parsons Ltd 

CUStQPPaek samp!e deSC~~g~iQLII: Basta, sample no.: 12-058, SW1, 
12.06.12 

i 

TOX. Ref. No.: 

Best DaUe: 

12T056 

13.06.12 - Daphnia magna 
14.06.12 - Vibrio fischeri 

h 

Comments: 

48 h E@50 to Daphnia magna 
100% mortality occurred at 100% vol./vol. 
60% mortality occurred a t  5 6 %  vol./vol. 
10% mortality occurred a t  32% vol./vol. 
No mortality occurred at  18% vol./vol. 

38 rnin E@50 to Wibrio fischeri 
Less than 34% l ight inhibition occurred a t  45% vol./vol. 
- compared to  the control. 

Test Nethod(s): (see Appendix OR back of page 3) 
Method 1 : Freshwater crustacean, Daphnia magna 
Method 2 :  Marine bacterium, Vibrio fischeri 

www.wter rise-ireIand.com 
S : ‘ jSAfL Reports\ZO 12\12T056 .doc pk?? 

Page 2 of 3 
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' 1 2 / 6 / 2 0  1 . 4 4  PM 

BOX Ref .  NO. 

Sampling procedure 

Date of analysis 

Storage CQnditiOWS ("c) 

Temperateare ("C) 

S H A N N O N  
A Q U A T I C  T O X I C I T Y  

12T056 

n/a 

13.06.12 

3*3 

17.5 

E NTE R P R E s E 

DiSSOlWed QWgen (WJ9mg/l) 

Qissoswed oxygen 
(O/o saturation) 

cCoPadwcPivity (pS/crn at 2 5 0 C )  

Salinity (ppt a t  20°C) 

I TOXICOLOGICAL ANALYSIS REPORT Form No.: ToxF035-3 Vcr 2.4 

10.0 

104 

1089 

<1 

I 

SAMPLE INFORMATION 

SABL 

El 

(JI I 

6.7 pH (at 17.4OC) 

Page 3 of 3 
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rl 
i 

Appendix 

Toxicity Test Methods and Procedures 

1. Freshwater  Crustacean 
Method 6.1 based on IS0 6341 :1996/Cor. 1: 1998: 'Water quality - Determination 
of the inhibition of the mobility of Daphnia magna Straus (Cladocera, Crustacea) 
- Acute toxicity test' 

2. Marine Bacterium 
Method 6.2 based on IS0  11348-3:2007: 'Water quality - Determination of the 
inhibitory effect of water samples on the light emission of Vibrio fischeri 
(Luminescent bacteria test) - Part 3: Method using freeze-dried bacteria' 

3. Marine ~opeQod 
Method 6 . 3  based on I S 0  14669:1999: 'Water quality - Determination of acute 
lethal toxicity to marine copepods (Copepoda, Crustacea)' 

4. Marine Algae 
Method 6.4 based on I S 0  10253:2006: 'Water quality - Marine algal growth 
inhibition test with Skeletonema costaturn and Phaeodactylurn tricornuturn' 

5. Freshwater Algae! 
Method 6.5 based on IS0  8692:2004 : 'Water quality - Freshwater algal growth 
inhibition test with unicellular green algae' 

6. Freshwater Plant 
Method 6.6 based on IS0 20079:2005: 'Water quality - Determination of the 
toxic effect of water constituents and waste water to duckweed (Lemna minor) - 
Duckweed growth inhibition test' 

7. Marine Fish 
Method 6.7 based on OECD 1992: Guideline 203: - 'Fish, acute toxicity test' 

8. Freshwater F i s h  
Method 6.8 based on OECD 1992: Guideline 203: - 'Fish, acute toxicity test' 

9. Estuarine Crustacean 
Method 6.9 based on MAFF SOP No. BEG/030:1996: 'Brown Shrimp (Crangon 
crangon) 96  h acute toxicity for liquid effluents and wastes' 

10. Sampling 
Method based on I S 0  5667-16:1998: 'Water quality - Sampling - Part 16: 

Guidance on biotesting of samples' 

3.1. Ellemate Generation 
Procedure 4.7.8.  "Eluate Generation" based on DIN 38 414 part 4, 1984: - 
'Sludge and Sediments  (Group S) - Determination of leachability by water (S4)' 
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~ - Shannon Town Centre, Shannon, Co.Clare. Ireland 

Croi Bhaile na Sionna. Sionainn, CO an Chlair, Eire 

t:+353. 61. 718 300 f : + 3 5 3 .  61. 361 979 

CONFIDENTIAL REPORT 
SHANNON AQUATIC TOXICITY LABORATORY 

Front Cover Report Sheet 
Dept. Toxicity 
Sheet no. 1 of 3 sheets 

” E N BE R P R I s E 
” IRELAND 

Tox F020 Ver. 2.2 

Customer 

!‘- Tubbercurry 
,. Basta ParsonsLtd 

Sligo 

Attn: Mr. Mark I\,Jrphy 

Title 
Toxicological analysis of a 
sample 

Report reference: 11T076 Order no.: 24766 

Report by: Kathleen 0’ Rourke 607kXc1-i5-< 
Robert Hernan ${egLe:-.L 

Date received: 22.06.11 Approved by: Ann Harte &q 1s . 
Quality Manager 

Copies to: R.6 .  Files Date of issue: 30.06.11 

ii 

Standard Terms & Conditions for Testing and Consultancy Assignments 

1. Reports issued by  the Shannon Aquatic Toxicity Laboratory o f  
Enterprise I re land are copyright to Enterprise I re land and shall 
not  be used, either in whole or in part, for the purpose o f  
advertising, publicity o r  litigation without the written consent 
of the Chief Executive or  his nominee. 

2. Reports shall only be reproduced in full. 

3. Non-perishable samples received for testing or  laboratory work 
shall be disposed of after three months f rom date o f  receipt 
unless claimed or  unless instructions t o  the contrary have 
been notified to  Shannon Aquatic Toxicity Laboratory, 
Enterprise I re land by the  client within the said three month 
period. 

5. No action or legal proceeding shall be taken (except in the 
case of wilful neglect or default) against Enterprise Ireland or 
the Board or any member of the Board or any committee 
appointed by the Board or any officer o r  servant of Enterprise 
Ireland by reason of or arising out of the carrying out of 

research, investigation, test or analysis or the publication of 
the results thereof in the name of Enterprise Ireland. 

6. Enterprise Ireland will no t  release any information received 
from or  provided to the  client in relation to this report 
except as may be required by law, including the Freedom of 
Information Act 1997, o r  as specified by the client. 

7 .  This contract is governed by the laws of Ireland whose courts 
shall have exclusive jurisdiction. 4. Payment For work carried out shall be in accordance with the 

terms stated on Enterprise Ireland’s invoices 

Test report relates only to the sarnple(s) tested 

w.enterprise-ireland.com 
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- 1  

-Id 

." E N T E R P 57 I s E 

TOXICOLOGICAL ANALYSIS WEPORT Form No.: ToxF035-I \'er 2.3 

I I 

TEST RESULTS 

Custome F: Basta Parsons Ltd 

I Customer sample description: Sample 11-113, 21.06.11 

( t TOX. R e f .  No.: 

Test Date: 

l lT076 

22.06.1 1 

Comments: 

48 h EC50 to Daphnia magna 
No Daphnia were immobilized a t  100% vol./vol 

i 

30 min EC50 to Vibrio fischeri 
Less than 8% light inhibition occurred a t  45% vol./vol 
- compared to  the control. 

Test Method(s): (see Appendix on back of page 3) 
Method 1: Daphnia magna 
Method 2 :  Vibrio fischeri 

, 

Page 2 of 3 
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S H A N N O N  

Tox Ref. NO. 

Sampling procedure 

Date of analysis 

Storage conditions ( " C )  

Temperature ( " C )  

pH (at  19.5OC) 

Dissolved oxygen (mg/l) 

TOXICOLOGICAL ANALYSIS REPORT Form No.: ToxF035-2 \'er 2.3 

11T076 

n/a 

22.06.11 

3f3 

19.6 

7.4 

9.3 

I I 

Dissolved oxygen 
(O/o saturation) 

Conductivity (@/cm at 25OC) 

SAMPLE PNFBWMATHON 

100 

1728 

Sampled by: 

Salinity (ppt at  20°C) 

Collected by: 
i' . 

<1 

SATL 

El 

iwvw.enterprise-ireland.com 

S:\SATL Reports\ZOl l\llT076.doc Page 3 of 3 
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Toxicity Test Methods and Procedures 

1. Freshwater Crustacean 
Method 6.1 based on IS0 6341: 1996/Cor.l: 1998: 'Water quality - Determination 
of the inhibition of the mobility of Daphnia magna Straus (Cladocera, Crustacea) 
- Acute toxicity test' 

2. Marine Bacterium 
Method 6.2 based on I S 0  11348-3:2007: 'Water quality - Determination of the 
inhibitory effect o f  water samples on the light emission of Vibrio fischeri 
(Luminescent bacteria test) - Part 3: Method using freeze-dried bacteria' 

3. Marine Copepod 
Method 6.3 based on IS0 14669:1999: 'Water quality - Determination of  acute 
lethal toxicity to marine copepods (Copepoda, Crustacea)' 

4. Marine Algae 
Method 6.4 based on IS0 10253:2006: 'Water quality - Marine algal growth 
inhibition test with Skeletonema costaturn and Phaeodactylum tricornutum' 

5. Freshwater Algae 
Method 6.5 based on IS0 8692:2004 : 'Water quality - Freshwater algal growth 
i n hi bi ti on test with u n i cel I u I a r g ree n a lg a e' [ Pseudokirchneriella sub capita tal 

6. Freshwater Plant P 

Method 6.6 based on IS0 20079:2005: 'Water quality - Determination of  the 
toxic effect of  water constituents and waste water to duckweed (Lemna minor) - 
Duckweed growth inhibition test' , 

. ._ - 

7. Marine Fish 
Method 6.7 based on OECD 1992: Guideline 203: - 'Fish, acute toxicity test' 

8. Freshwater !Fish 
Method 6.8 based on OECD 1992: Guideline 203: - 'Fish, acute toxicity test' 

9. Estuarine Crustacean 
Method 6.9 based on MAFF SOP No. BEG/030:1996: 'Brown Shrimp (Crangon 
crangon) 96 h acute toxicity for liquid effluents and wastes' 

10. Marine Amphipod 
Method 6.10 based on ICES, No. 28, 2001: 'Biological effects of contaminants: 

Corophiurn sp. sediment bioassay and toxicity test' 

If. Eluate Generation 
Procedure 4.7.8. "Eluate Generation" based on DIN 38 414 part 4, 1984: - 
'Sludge and Sediments (Group S) - Determination of leachability by water (S4)' 
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CONFIDENTIAL REPORT 
SHANNON AQUATIC TOXICITY LABOMTORY 

Front Cower Report Sheet 
Dept. Toxicity 
Sheet no. 1 of 3 sheets Tox F020 Ver. 2.2 

Customer 
Basta Parsons Ltd 
Tu bbercurry 
Co. Sligo 

Attn:  Mr. Mark Murphy 

Title 
Toxicological analysis of a 
sample 

Report reference: 10T064 Order no.: 24045 

Report by: Kathleen 0’ Rourke 
i . i<i L ,  rc 

Date received: 16.06.10 Approved by: Robert Hernan 
* -  Toxicologist > I  p;./ I ~ 

Copies to: R.6. Files Date of issue: 30.06.10 

Standard Terms & Conditions for Testing and Consultancy Assignments 

1. Reports issued by the Shannon Aquatic Toxicity Laboratory of 
Enterprise Ireland are copyright to  Enterprise Ireland and shall 
not be used, either in whole or in part, for the purpose of 
advertising, publicity or litigation without the written consent 
of the Chief Executive or his nominee. 

2. Reports shall only be reproduced in full. 

3. Non-perishable samples received for testing or laboratory work 
shall be disposed of after th ree  months from date of receipt 
unless claimed or unless instructions to the contrary have 
been notified to Shannon Aquatic Toxicity Laboratory, 
Enterprise Ireland by the client within the said three month 
period. 

5. No action or legal proceeding shall be taken (except in the 
case of wilful neglect or default) against Enterprise Ireland or 
the Board or any member of the Board or any committee 
appointed by the Board or any officer or servant of Enterprise 
Ireland by reason of or arising out of the carrying out of 

research, investigation, test or analysis or the publication of 
the 
results thereof in the name of Enterprise Ireland. 

6. Enterprise Ireland will not release any information received 
from or provided to the client in relation to this report 
except as may .be required by law, including the Freedom of 
Information Act 1997, or as specified by the client. 

4. Payment for work carried out shall be in accordance with the 7. This contract is governed by the laws of Ireland whose courts 
shall have exclusive jurisdiction. terms stated on Enterprise Ireland’s invoices 

Test report relates only to the sample(s) tested 
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TOXICOLOGICAL ANALYSIS REPORT Form No.: TouFU351 Ver 2.1 

TEST RESULTS 

Basta Parsons Ltd customer: 

Customer sample description: Basta sample, 10-113, 15.06.10 

Tox. Ref. WO.: 

Test Date: 

10T064 

16.06.10 - Daphnia magna 
21.06.10 - Vibrio fischeri 

Comments: 

48 h to Qaphnia magna 

80% of the Daphnia magna were immobilized a t  100% vol./vol. 

5,15 min ECSo to Vibrio fischeri 

No light inhibition occurred at 45% vol./vol. 
- compared to the control. 

Test Method(s): (see Appendix on back of page 3) 
Method 1: Daphnia magna 
Method 2 :  Vibrio fischeri 

Page 2 of 3 
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' 1 2 I l l l 8  , 301 07PWM 
' 1  

I 

f 

Tox Ref. No. 

TOXICOLOGICAL ANALYSIS IREPORT Form No.: ToxFO35-2 Ver 2.2 

10T064 

Sampled by: 

Sampling procedure 

Collected by: 

n/a 

SAMPLE INFORMATION 

Date of analysis 

Storage conditions (OC) 

Temperature (OC) 

pH (at 18.5OC) 

Dissolved oxygen (rng/l) 

SATB C U sto mer Other 

16.06.10 

3+3 - D.magna 
5-20 - V.fischeri 

18.3 

7.3 

10.1 

U 

Dissolved oxygen 109 
(O/o saturation) 

Conductivity (@/cm at  25OC) 679 

1 Salinity (ppt a t  2 0 0 ~ )  I <1 I 

Page 3 of 3 
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