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Ardrossan, North Shore 

Table C-1: Sanctus Remedial Criteria 

Remedial Target Criteria: 

Determinant Units Remediation (all verification 

samples) 

Petroleum Hydrocarbons** 

Ali C5-6 mg/kg 78 

Ali C6-8 mg/kg 230 

Ali C8-10 mg/kg 65 

AliC10-12 mg/kg 330 

Ali C12-16 me/kg 1000 

Ali C16-21 mg/kg 1000 

Ali C21-35 mg/kg 1000 

Aro C5-7 me/kg 140 

Aro C7-8 me/kg 290 

Aro C8-10* me/kg 7.34 

Aro C10-12* mg/kg 48.3 

Aro C12-16* mg/kg 173.47 

Aro C16-21* me/kg 540 

Aro C21-35 mg/kg <1,000 

Aro C5-35* mg/kg <1,000 

Total Petroleum Hydrocarbons* mg/kg Torta ee 

peciated PA 

Naphthalene* me/kg 37 

Acenaphthylene* mg/kg 109.9 

Acenaphthene mg/kg 141 

Fluorene me/kg 400 

Phenanthrene me/kg 220 

Anthracene mg/kg <1,000 

Fluoranthene me/kg 560 

Pyrene mg/kg <1,000 

Benzo(a)anthracene mg/kg 11 

Chrysene mg/kg 22 

Benzo(b)fluoranthene* mg/kg 20.4 

Benzo(k)fluoranthene mg/kg 93 

Benzo(a)pyrene* me/kg 25.1 

Indeno (1,2,3-c-d)pyrene mg/kg 36 

Dibenz(a,h)anthracene* me/kg 48.6 

Benzo(g,h,i)perylene me/kg 340 

Total PAHs Me/kg Total caine 

O & Oxyge 

Benzene mg/kg 0.170 

Toluene mg/kg 290 

Ethylbenzene mg/kg 110 

o-xylene mg/kg 140 

Remediation Strategy $3240-001 Issue E



V=4 a (MFA 
Ardrossan, North Shore 

Remedial Target Criteria: 

Determinant Remediation (all verification 

samples) 

Asbestos (Non-Visible) N/A <0.01% 

Note: 

*Denotes values calculated from Sanctus Site Specific Modelling and assumptions detailed within Section 8.0. 

As per Table 13.4 

Remediation Strategy Cc $3240-001 Issue E
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ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

JANUARY 2024 

High Water 

Date Morning Afternoon 

Time m Time m 

1M 03 26 2.8 15 13 3.3 

2 TU 04 08 2.7 1553 3.2 
3 W 04 53 2.7 16 37 3.0 

4 TH 05 41 2.6 17 26 2.9 

5 F 06 32 2.5 1820 2.8 

6 SA 07 33 2.5 1920 2.7 
7 SU 08 40 2.6 20 26 21 

8 M 09 41 2.7 21 31 2.8 

9 TU 10 31 2.9 22 30 2.9 

10 W 1115 3.0 23 23 3.0 

11 TH 11 57 3.2 
12 F 00 14 3.0 12 38 3.3 

13 SA 01 06 3.1 13 22 3.4 

14 SU 01 55 3.1 1406 3.5 
15 M 02 43 3.1 1453 3.5 

16 TU 03 32 3.1 15 40 3.5 

17 W 04 18 3.0 16 29 3.3 

18 TH 05 05 29 1722 3.2 
19 F 05 54 2.8 1820 3.0 
20 SA 06 49 2.7 19 30 2.8 

21 SU 08 03 2.6 20 57 2.7 

22 M 09 23 2.7 22 12 2.7 

23 TU 10 26 2.8 2309 2.8 
24 W 11 13 3.0 2358 2.9 
25 TH 11 55 3.1 

26 F 00 42 2.9 12 33 3.2 

27 SA 01 21 2.9 13 08 3.3 

28 SU 0155 28 1342 3.3 
29 M 02 27 2.8 14 16 3.3 

30 TU 03 01 2.8 14 50 3.3 

31 W 03 36 2.8 15 26 3.2 

Time Zone UT(GMT) 

Low Water 

Morning Afternoon 

Time m Time m 

08 48 0.9 2104 0.7 

09 31 1.0 2150 0.8 

10 16 1.1 22 39 0.9 

11 07 1.2 23 34 1.0 

12 05 1.3 

00 34 1.0 13 09 1.3 

01 35 1.0 1415 1.2 

02 33 1.0 15 14 1.0 

03 26 0.9 16 04 0.8 

04 15 0.8 16 50 0.6 

05 01 0.7 17 35 0.4 

05 48 0.6 18 20 0.3 

06 34 0.5 19 06 0.2 

07 22 0.5 19 54 0.2 

08 10 0.5 2043 0.2 

08 59 05 2135 0.2 

09 50 0.6 22 31 0.4 

10 44 0.8 2332 0.5 

11 46 0.9 

00 38 0.7 12 59 1.0 

01 46 0.8 14 16 1.0 

02 50 0.8 15 22 0.9 

03 47 0.8 1617 0.7 

04 36 0.7 17 02 0.6 

05 21 0.7 17 42 0.5 

06 01 0.6 18 17 0.5 

06 37 0.6 18 50 0.5 

07 10 0.6 19 22 0.5 

07 43 0.6 19 55 0.5 

08 17 0.7 20 29 0.6 

08 53 0.7 2105 0.6



ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

FEBRUARY 2024 

High Water 

Date Morning Afternoon 

Time m Time m 

1 TH 04 11 2.8 1604 3.1 
2 F 04 47 2.7 16 46 3.0 

3 SA 05 28 2.6 17 34 2.8 

4 SU 06 17 2.5 18 30 2.6 

5 M 07 27 24 1941 2.5 

6 TU 08 58 2.5 2103 2.6 

7 W 10 07 2.7 2218 2.7 

8 TH 10 58 2.9 2316 2.9 

9 F 1141 3.1 
10 SA 00 07 3.0 12 26 3.3 

11 SU 00 58 3.0 13 10 3.4 

12 M 01 45 3:1 13 55 3.5 

13 TU 02 28 3.1 1439 3.5 
14 W 03 10 3.1. 1524 3.5 
15 TH 03 49 3.1 16 08 3.4 

16 F 04 28 3.0 16 53 3.1 

17 SA 05 09 2.8 1741 2.8 

18 SU 05 56 2.6 1841 2.5 
19 M 06 54 2.5 2057 2.4 
20 TU 09 02 2.5 2214 2.5 

21 W 10 14 2.7 2305 2 

22 TH 11 02 2.9 2348 2.8 

23 F 11 42 3.1 
24 SA 00 27 2.8 12 19 3.1 

25 SU 01 02 2.8 12 52 3.2 

26 M 01 33 2.8 13 22 3.2 

27 TU 02 01 2.8 13 52 3.2 

28 W 02 30 2.9 14 24 3.2 

29 TH 03 00 2.9 14 58 3.2 

Time Zone UT(GMT) 

Low Water 

Morning Afternoon 

Time m Time m 

09 31 0.8 2145 0.7 

10 14 09 2231 0.8 

1105 1.1 23 26 1.0 

12 07 1.2 

00 30 1.1 13 21 1.2 

01 45 1.1 14 41 1.0 

02 59 1.0 1546 0.8 

03 59 08 1636 0.4 

04 49 0.6 1721 0.2 

05 35 04 1805 0.0 

06 19 03 1848 -0.1 

07 04 0.3 1933 -0.1 

07 48 0.2 2018 -0.0 

08 34 0.3 2106 0.1 

09 20 04 2156 0.3 

10 10 05 2254 0.6 

1107 0.7 

00 03 08 1226 1.0 

01 23 1.0 1400 1.0 

02 35 1.0 1511 0.9 

03 34 0.9 1605 0.7 

04 24 0.7 1649 0.5 

05 07 06 1726 0.4 

05 44 05 1758 0.4 

06 17 0.5 1827 0.4 

06 46 0.5 1854 0.4 

07 13 05 1922 0.4 

07 43 05 1952 0.4 

08 15 0.5 2025 0.4



MARCH 2024 

Date 
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ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water 

Morning Afternoon 

Time m Time m 

03 30 2.9 15 34 3.1 

04 01 28 1613 3.0 
04 34 2.7 16 57 2.8 

05 16 2.5 17 52 2.5 

06 16 2.3 1905 2.4 

08 11 2.3 2047 2.4 

09 45 2.6 2212 2.7 

10 37 2.9 2306 2.9 

11 22 3.1 23 54 3.0 
12 06 3.3 

00 39 3.1 12 52 3.4 

01 23 3.1 13 37 3.5 

02 03 3.2 14 21 3.5 

02 40 3.2 1503 3.5 
03 17 3.2 15 44 3.3 

03 53 3.1 16 26 3.0 

04 33 2.9 17 13 2.7 

05 18 2.7 18 10 24 

06 15 2.5 2058 23 

08 35 24 2201 2.5 

09 52 27 2245 2.7 

10 38 2.9 2323 2.8 

1117 3.0 2358 2.9 
11 52 3.1 

00 31 2.9 12 25 3.1 

01 02 29 1254 3.1 
01 31 3.0 1323 3.1 
01 58 3.0 13 56 3.2 

02 25 3.1 14 31 3.2 

02 54 3.1 1508 3.1 

03 25 3.0 1547 3.0 

Time Zone UT(GMT) 

Low Water 

Morning Afternoon 

Time m Time m 

08 52 06 2104 0.5 

09 34 0.7 2149 0.7 

10 25 0.9 2243 0.9 

11 26 1.0 2349 1.1 

12 44 1.1 

01 09 1.2 1417 0.9 

02 40 1.1 15 27 0.6 

03 44 0.8 16 18 0.2 

04 33 0.5 17 01 -0.0 

05 17 0.3 17 43 -0.2 

05 59 0.2 18 25 -0.2 

06 41 0.1 19 07 -0.2 

07 23 0.1 19 50 -0.1 

08 06 0.1 20 35 0.1 

08 50 0.3 2123 0.4 

09 37 05 2218 0.7 

10 33 0.7 2331 1.0 

12 02 1.0 

01 00 1.2 13 42 1.0 

02 13 1.2 14 50 0.9 

03 13 1.0 1542 0.7 

04 02 0.8 16 24 0.5 

04 43 0.6 16 59 0.4 

05 19 0.5 17 30 0.4 

05 49 0.5 17 57 0.5 

06 16 0.5 18 22 0.5 

06 41 0.5 18 48 0.5 

07 10 0.5 19 18 0.5 

07 44 0.5 19 54 0.5 

08 22 0.5 2035 0.6 

09 07 0.7 2123 0.8



APRIL 2024 ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water Low Water 

Date Morning Afternoon Morning Afternoon 

Time m Time m Time m Time m 

1M 03 57 29 1631 2.8 1000 0.8 2219 1.0 

2 TU ¬ 04 39 2.7 1728 2.6 1105 1.0 2327 1.2 

3 W 05 38 2.5 1846 2.5 12 26 1.0 

4 TH 07 35 2.5 2041 2.5 0049 13 1355 0.8 

5 F 09 16 2.7 2156 27 0219 1.1 15 02 0.5 

6 SA 10 11 3.0 2246 29 0323 0.8 1553 0.2 

7 SU 10 58 3.2 2331 3.1 0412 0.5 1636 -0.1 

8M @ 11 43 3.4 04 55 0.3 1718 -0.2 

9 TU 00 12 3.2 1229 3.4 0537 0.2 1800 -0.1 

10 W 00 55 3.2 1315 3.5 06 18 0.1 18 41 -0.0 

11. TH 01 33 3.3 1359 3.4 0658 0.1 19 24 0.1 

12 F 02 11 3.3 1441 3.3 0740 0.2 2009 0.3 

13 SA 02 47 3.3 1524 3.1 0823 0.3 2057 0.6 

14 SU 03 25 3.2 1607 29 0911 05 2151 0.9 

15 M » 0405 3.0 1655 2.6 1009 0.7 2301 1.1 

16 TU 04 50 2.8 1759 2.3 1137 0.9 

17 W 05 50 2.6 2025 2.3 0025 1.3 1309 1.0 

18 TH 07 33 2.5 2126 2.5 0138 13 1414 0.8 

19 F 09 12 2.6 2209 2.6 0239 1.4 15 06 0.7 

20 SA 10 01 2.8 2246 2.8 0329 0.9 1547 0.6 

21 SU 10 41 3.0 2321 29 0411 0.7 1623 0.5 

22 M 11 16 3.0 2354 2.9 0446 0.6 1654 0.5 

23 TU o 11 48 3.0 05 18 0.5 1723 0.5 

24 W 00 27 3.0 1219 3.0 0545 0.5 1749 0.5 

25 TH 00 57 3.0 1252 3.1 0613 0.5 1818 0.5 

26 F 01 25 3.1 13 28 3.1 0644 0.5 1853 0.5 

27 SA 01 54 3.1 1408 3.1 0721 0.5 1934 0.6 

28 SU 02 26 3.2 1448 3.1 0803 0.5 2019 0.7 

29 M 03 00 3.14 1531 3.0 0851 06 2111 0.8 

30 TU 03 37 3.0 1620 2.8 0948 0.7 2209 1.0 

Time Zone UT(GMT)



MAY 2024 ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water Low Water 

Date Morning Afternoon Morning Afternoon 

Time m Time m Time m Time m 

1W C 0422 2.8 1721 2.6 1056 0.8 2316 1.1 
2 TH 05 27 2.6 18 39 29 12 14 0.7 

3 F 07 11 2.6 2016 2.6 00 32 1.2 13 29 0.6 

4 SA 08 42 2.8 2125 2.8 0150 1.0 1432 0.3 
5 SU 09 41 3.0 2216 29 0254 0.8 1523 0.1 

6 M 10 30 3.2 2301 3.0 03 46 0.5 16 09 0.0 

7 TU 1117 3.3 23 43 3.1 04 32 0.3 16 53 -0.0 

8W e 12 04 3.3 05 15 0.2 17 36 0.1 

9 TH 00 25 3.2 12 52 3.3 05 57 0.2 18 19 0.2 

10 F 01 05 3.3 13 39 3.2 06 38 0.2 19 03 0.4 

11 SA 01 43 3:3 14 23 3.1 07 19 0.2 19 49 0.5 

12 SU 02 22 3.3 15 07 2.9 08 03 0.3 20 38 0.7 

13 M 03 00 32 15 53 2.7 08 52 0.5 21 30 0.9 

14 TU 03 42 3.1 1645 25 0949 0.7 2230 1.4 
15 WwW ?D 04 27 2.9 17 50 2.4 10 59 0.8 23 37 1.2 

16 TH 05 24 2.7 19 08 2.3 1217 0.9 

17 F 06 38 2.6 2022 24 0046 1.2 1322 0.8 
18 SA 08 06 2.6 2115 2.6 0150 1.4 1416 0.7 
19 SU 09 07 2.7 2158 2.7 02 45 1.0 15 01 0.6 

20 M 09 53 2.8 2238 2.8 03 31 0.8 15 40 0.6 

21 TU 10 31 29 2316 2.9 0410 0.7 1616 0.6 
22 W 11 07 2.9 2352 3.0 04 45 0.6 16 48 0.6 

23 TH o 1143 3.0 05 17 0.6 1721 0.6 
24 F 00 26 3.1 12 23 3.0 05 50 0.5 17 56 0.6 

25 SA 00 58 3.1 13 06 3.0 06 27 0.5 18 37 0.6 

26 SU 01 31 3.2 13 49 3.0 07 07 0.5 19 22 0.6 

27 M 02 06 3.2 14 34 3.0 07 53 0.5 20 12 0.7 

28 TU 02 46 3.2 15 23 2.9 08 44 0.5 21 05 0.8 

29 W 03 28 3.1 16 16 2.8 09 42 0.5 22 02 0.9 

30 TH ¢¬ 04 18 3.0 1717 2.7 1046 0.5 2303 0.9 

31°F 05 23 2.9 1825 27 1154 0.5 

Time Zone UT(GMT)
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ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water 

Morning Afternoon 

Time m Time m 

06 45 2.8 1938 2.7 
08 05 2.9 2045 2.8 
09 09 3.0 2141 2.9 
10 04 3.1. 2231 3.0 
10 56 3.2 2317 3.1 

11 46 3.2 
00 00 3.2 1236 3.1 
00 42 3.3. 13 24 3.0 
01 22 3.3 1411 2.9 
02 01 3.3. 1456 2.8 

02 41 3.3 1541 2.7 
03 22 3.2 1629 2.6 
04 05 3.1 1721 2.6 
04 53 29 1814 2.5 
05 50 2.8 1908 2.6 

06 49 2.7 2006 2.6 
07 52 27 2102 27 
08 51 28 2154 2.8 
09 44 2.8 2239 2.9 
10 30 29 2321 3.0 

1115 3.0 2358 3.1 
1201 3.0 

00 35 3.2 1248 3.0 
01 14 3.3 13 38 3.1 
01 54 3.4 1427 3.1 

02 36 3.4 1517 3.0 
03 22 3.4 1609 3.0 
04 11 3.3 1701 3.0 
05 07 3.2 1756 2.9 
06 13 3.1 18 54 2.9 

Time Zone UT(GMT) 

Low Water 

Morning Afternoon 

Time m Time m 

00 08 1.0 1259 0.4 

01 16 0.9 1359 0.3 

02 22 0.8 1454 0.3 

03 20 0.7 8615 44 0.2 

04 11 0.5 1632 0.3 

04 58 04 1717 0.4 

05 42 0.3 1803 0.5 

06 24 0.3 1848 0.6 

07 05 0.4 19 34 0.7 

07 48 0.4 2020 0.8 

08 34 0.5 2107 0.9 

09 23 0.6 2156 1.0 

10 18 0.8 2247 1.1 

1117 0.8 2343 1.1 

12 18 0.9 

00 43 1.2 1315 0.9 

01 45 1.2 1408 0.9 

02 42 1.1 14 55 0.8 

03 31 1.0 1538 0.8 

04 15 0.8 1619 0.8 

04 55 0.7 1659 0.8 

05 35 06 1741 0.7 

06 15 0.5 1826 0.7 

06 59 04 1913 0.7 

07 45 0.4 2003 0.7 

08 34 0.4 2053 0.7 

09 28 04 2146 0.8 

10 25 04 2240 0.8 

11 26 0.5 2339 0.9 

12 28 0.5
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Date 
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ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water 

Morning Afternoon 

Time m Time m 

07 26 3.0 1958 2.8 

08 39 3.0 2105 2.9 

09 46 3.0 2206 3.0 

10 45 3.0 2259 3.1 

11 39 3.0 2345 3.2 

12 31 3.0 

00 28 3.3 1319 3.0 

01 08 3.3 1403 2.9 

01 46 34 1442 2.9 

02 23 3.4 1520 2.8 

03 00 3.3 1600 2.8 

03 38 3.2 1641 2.8 

04 18 3.1 17 24 2.8 

05 03 3.0 1809 2.7 

05 54 2.9 1859 2.7 

06 53 2.8 1958 2.7 

07 57 2.7 2106 2.7 

09 03 2.8 2206 2.9 

10 04 2.8 2255 3.0 

10 58 2.9 2337 3.2 

11 49 3.0 

00 18 3.3 1239 3.1 

01 00 3.4 1328 3.1 

01 42 3.5 1417 3.1 

02 26 3.6 1504 3.1 

03 10 3.6 1549 3.1 

03 56 3.5 16 33 3.1 

04 45 3.3 1719 3.0 

05 39 3.1 18 07 2.9 

06 43 29 1904 2.8 

08 14 2.7 2030 2.8 

Time Zone UT(GMT) 

Low Water 

Morning Afternoon 

Time m Time m 

00 43 1.0 13 30 0.6 

01 52 1.0 14 30 0.6 

02 59 0.9 15 26 0.6 

03 58 0.8 16 18 0.7 

04 48 0.6 17 07 0.7 

05 34 0.5 17 53 0.7 

06 15 0.5 18 37 0.7 

06 53 0.5 19 18 0.8 

07 31 0.5 19 58 0.8 

08 10 0.6 2038 0.8 

08 51 0.6 2118 0.9 

09 34 0.7 2201 1.0 

10 21 0.8 2247 1.1 

11 14 0.9 2338 1.2 

12 10 1.0 

00 38 1.3 13 09 1.4 

01 46 1.3 14 09 1.4 

02 54 41.2 1505 1.0 

03 51 1.0 15 56 0.9 

04 38 0.8 16 42 0.8 

05 21 0.6 17 27 0.8 

06 03 0.4 18 13 0.7 

06 45 0.3 18 58 0.6 

07 29 0.2 19 45 0.6 

08 15 0.2 2033 0.6 

09 04 0.2 2121 0.6 

09 56 04 2212 0.7 

10 54 0.5 2307 0.8 

11 57 0.7 

00 11 1.0 13 06 0.8 

01 30 1.1 14 14 0.9



AUGUST 2024 ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water Low Water 

Date Morning Afternoon Morning Afternoon 

Time m Time m Time m Time m 

TH 09 47 2.8 2155 2.9 0249 114 1516 0.9 

F 10 49 2.9 2252 3.0 03 52 0.9 16 11 0.9 

SA 11 40 2.9 2338 3.2 04 43 0.7 16 59 0.8 

SU @ 12 28 3.0 0526 0.6 1742 0.7 

M 00 19 3.3 13 09 2.9 0603 0.5 18 21 0.7 

00 56 3.3 1346 2.9 0636 0.5 1856 0.7 

Ww 01 29 3.4 1418 2.9 0708 0.5 1929 0.7 

TH 02 01 3.4 1449 2.9 0740 0.6 2003 0.7 

F 02 34 3.4 1522 29 0813 0.6 2038 0.8 

SA 03 08 3.3 15 56 2.9 0848 0.7 2115 0.8 4
_
 

o
O
 

O
N
 

OD
 

a
b
k
w
o
n
r
d
 4
 

4
 Cc
 

11 SU 03 44 3.2 1632 2.9 0926 0.8 2156 0.9 

12 M_ ? 04 24 3.1 17 13 2.8 1010 0.9 2243 1.1 

13 TU 05 10 2.9 1759 2/7 1103 1.1 2341 1.3 

14 W 06 07 2.7 1858 2.6 12 08 1.2 

15 TH 07 16 2.6 2016 2.6 0054 1.3 1323 1.3 

16 F 08 35 26 2138 27 0222 1.2 1439 1.2 

17 SA 09 52 27 2233 3.0 0332 1.0 1539 1.0 

18 SU 10 514 2.9 2317 3.2 0421 0.6 1627 0.8 

19 Moo 11 40 3.0 2359 3.3 0503 04 1711 0.6 

20 TU 12 27 3.1 0544 0.1 17 54 0.5 

21 W 00 42 3.5 1313 3.1 0624 0.0 1837 0.4 

22 TH 01 26 3.6 1357 3.1 07 06 -0.0 1921 0.4 

23 F 02 11 3.6 1439 3.2 0749 0.0 2006 0.4 

24 SA 02 54 3.6 1519 3.2 0835 0.2 2052 0.4 

25 SU 03 37 3.5 1559 3.1 09 24 04 2141 0.6 

26 M C¬ 04 20 3.3 1641 3.0 1020 0.6 2235 0.8 

27 TU 05 07 3.0 1726 29 1129 0.9 2346 1.0 

28 W 06 05 2.7 1820 2.1 12 51 1.1 

29 TH 08 25 24 1959 2.6 0122 1.1 1405 1.1 

30 F 09 54 26 2148 2.8 0243 10 1507 1.0 

31 SA 10 46 2.8 2240 3.0 0343 0.8 1559 0.9 

Time Zone UT(GMT)



SEPTEMBER 2024 ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water Low Water 

Date Morning Afternoon Morning Afternoon 

Time m Time m Time m Time m 

SU 11 29 2.9 2323 3.2 0430 0.6 1644 0.7 

M 12 09 29 0509 05 1724 0.6 

TU @ 00 00 3.3 1245 2.9 0543 0.5 1759 0.6 

Ww 00 35 3.3 1316 29 0612 0.5 1829 0.6 

TH 01 06 3.3 1344 2.9 0639 0.5 1857 0.7 

0135 3.3 1412 3.0 0706 0.5 1926 0.7 

SA 02 05 3.3. 14 42 3.0 0735 0.6 1958 0.7 

SU 02 38 3.3. 1513 3.0 0806 0.6 2034 0.7 

M 03 14 3.2 1546 3.0 0842 0.7 2115 0.9 

TU 03 51 3.1 16 22 28 0924 0.9 2202 1.0 mk
 
o
O
 

O
N
 

OD
 
a
k
w
h
d
 4
 

m1
 

11 WD 04 34 2.9 1705 27 1016 1.1. 2301 1.2 

12 TH 05 30 2.6 1806 26 1123 1.3 

13 F 06 44 25 1933 2.5 0017 1.3 1247 1.4 

14 SA 08 18 2.5 2110 2.7 0158 1.2 1418 1.3 

15 SU 09 46 2.7 2209 3.0 0310 0.8 1521 1.0 

16 M 10 39 2.9 2254 3.2 0358 0.5 1607 0.7 

17 TU 1123 3.1 2337 3.4 0439 0.2 1650 0.5 

18 W o 12 06 3.2 0519 0.0 861731 0.4 

19 TH 00 21 3.5 1248 3.2 0559 -0.1 18 13 0.3 

20 F 01 06 3.6 1329 3.3 06 39 -0.0 1855 0.3 

21 SA 01 50 3.6 1410 3.3 07 22 0.1 19 38 0.3 

22 SU 02 33 3.6 1448 3.3. 08 06 0.3 2024 0.4 

23 M 03 15 3.4 1527 3.2 0854 05 2112 0.6 

24 TU C 03 59 3.2 1608 3.1 0949 0.8 2208 0.9 

25 W 04 46 2.9 1654 2.9 1105 1.2 2333 1.1 

26 TH 05 45 2.5 1751 2.7 12 36 1.3 

27 F 08 37 24 1943 26 0113 1.1 13 48 1.3 

28 SA 09 42 2.6 2125 28 0225 1.0 1448 1.1 

29 SU 10 27 2.8 2215 3.14 0321 0.8 1538 0.9 

30 M 11 04 3.0 2256 3.2 0405 0.6 1621 0.8 

Time Zone UT(GMT)



OCTOBER 2024 ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water Low Water 

Date Morning Afternoon Morning Afternoon 

Time m Time m Time m Time m 

1 TU 11 39 3.0 2332 3.3 0442 0.5 1659 0.7 
2W e@ 12 10 3.1 0514 05 1731 0.6 
3 TH 00 04 3.3 1239 3.1 05 42 0.6 1759 0.7 
4 F 00 35 3.3. 1308 3.1. 0607 0.6 1825 0.7 
5 SA 01 05 3.3. 1337 3.1 0633 0.6 1853 0.7 

6 SU 01 37 3.3 1405 3.2 0701 0.7 1925 0.7 
7M 02 11 3.3 1436 3.2 07 34 0.7 2003 0.8 
8 TU 02 48 3.2 1508 3.1 0812 0.8 2045 0.9 
9 W 03 27 3.1 1544 3.0 0857 1.0 2136 1.1 

10 TH >» 0410 2.9 1626 28 0951 1.2 2238 1.2 

11 F 05 04 2.7 1726 2.7 1058 14 2356 1.2 
12 SA 06 22 26 1857 2.6 12 22 1.5 
13 SU 08 05 26 2035 2.8 0130 1.1 13 51 1.3 
14 M 09 26 2.8 2138 3.1 0238 0.8 1454 14 
15 TU 10 16 3.0 2226 3.3. 03 28 04 1543 0.8 

16 W 10 58 3.2 2311 3.5 0411 0.2 1626 0.5 
17 TH o 11 39 3.3. 23 56 3.6 0452 0.0 1708 0.4 
18 F 42 20 3.3. 0533 0.0 1750 0.3 
19 SA 00 43 3.6 1301 3.4 0615 0.1 18 32 0.3 
20 SU 01 29 3.6 1341 3.4 0658 0.3 1915 0.4 

21 M 02 15 3.5 1420 34 0743 0.5 2000 0.5 
22 TU 02 58 3.3 1501 34 0831 0.8 2050 0.7 
23 W 03 43 3.1. 1543 3.2 0927 1.1 2149 0.9 
24 TH C 0433 2.8 1631 3.0 1040 1.3 2315 1.1 
25 F 05 44 2.5 1731 2.8 12 05 1.5 

26 SA 08 06 2.5 1906 27 0045 1.1 1316 1.4 
27 SU 09 08 2.7 2044 29 0153 1.0 1416 1.3 
28 M 09 51 2.8 2137 3.1 0246 0.9 1508 1.0 
29 TU 10 28 3.0 2220 3.2 0331 0.7 1551 0.9 
30 W 1101 3.1. 2256 3.2 0408 0.7 1629 0.8 

31 TH 11 33 3.2 2329 3.3 0441 0.7 1701 0.7 

Time Zone UT(GMT) 
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NOVEMBER 2024 ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water Low Water 

Date Morning Afternoon Morning Afternoon 

Time m Time m Time m Time m 

1F e 12 04 3.2 0510 0.7 17 30 0.7 

2 SA 00 01 3.3 12 36 3.3 05 38 0.7 17 58 0.8 

3 SU 00 34 3.3 13 06 3:3 06 05 0.8 18 28 0.8 

4M 01 10 3.3 13 37 3.3 0637 0.8 19 03 0.8 

5 TU 01 48 3.3 14 09 3.3 0713 0.8 19 43 0.8 

6 W 02 28 3.2 14 43 3.3 07 55 0.9 20 28 0.9 

7 TH 03 09 3.1 15 22 3.2 08 43 1.1 21 21 1.0 

8 F 03 55 2.9 16 06 3.0 09 39 1.2 22 24 1.0 

9 SA Dd 04 52 2.8 17 04 2.9 1043 14 2338 1.0 

10 SU 06 05 2.7 18 26 28 1158 1.4 

11 M 07 35 2.1 19 55 2.9 00 55 0.9 13 15 1.3 

12 TU 08 50 2.9 21 03 3:1 02 01 0.7 14 21 1.1 

13 W 09 44 3.0 21 56 3.3 02 55 0.4 1515 0.8 

14 TH 10 30 3.2 22 46 3.4 03 43 0.3 16 03 0.6 

15 F o 1112 3.3 23 35 3.5 04 27 0.2 16 47 0.4 

16 SA 11 54 3.4 05 11 0.2 17 30 0.4 

17 SU 00 24 3.5 12 36 3.4. 0555 0.3 18 14 0.3 

18 M 01 13 3.4 13 18 3.5 06 40 0.4 18 58 0.4 

19 TU 02 00 3.3 13 59 3.5 07 27 0.6 19 44 0.5 

20 W 02 47 3.1 14 41 3.4 08 16 0.8 20 34 0.6 

21 TH 03 34 2.9 15 26 3.3 0909 1.0 2130 0.8 

22 F 04 27 27 16 13 3.1 10 08 8152 22 38 1.0 

23 SA C 05 32 2.5 17 10 2.9 11 16 1.3 2354 1.0 

24 SU 06 51 2.5 18 20 2.8 12 27 1.4 

25 M 08 03 2.5 19 36 2.8 01 03 1.0 13 32 1.3 

26 TU 08 56 2.7 20 42 2.9 02 00 0.9 14 27 1.1 

27 W 09 40 2.8 2132 3.0 0248 0.8 15 15 1.0 

28 TH 10 21 3.0 2215 3.0 03 29 0.8 15 56 0.9 

29 F 10 59 3.1 22 54 3.0 04 06 0.7 16 33 0.8 

30 SA 11 34 3.2 2331 3.1 04 41 0.7 17 06 0.8 

Time Zone UT(GMT) 
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DECEMBER 2024 ARDROSSAN 

HEIGHTS ABOVE CHART DATUM 

High Water Low Water 

Date Morning Afternoon Morning Afternoon 

Time m Time m Time m Time m 

1 SU @ 12 09 3.2 0513 0.8 1739 0.7 

2M 00 08 3.1 12 42 3.3 05 46 0.8 18 13 0.7 

3 TU 00 49 3.1 13 15 3.3 06 21 0.8 18 51 0.7 

4 W 01 32 3.1 13 50 3.3 07 02 0.8 19 32 0.7 

5 TH 02 15 3.1 14 28 3.3 0746 0.9 2019 0.7 

6 F 02 59 3.0 15 09 3.3 08 35 0.9 21 11 0.7 

7 SA 03 47 2.9 15 55 3.2 09 28 1.0 22 09 0.7 

8 SU ) 04 41 2.8 1651 3.1 1025 1.1 2312 0.7 

9M 05 41 2.8 1758 3.0 1128 1.4 

10 TU 06 51 27 1914 3.0 0018 0.7 1236 1.1 

11 W 08 03 2.8 20 27 3.0 01 23 0.6 13 44 1.0 

12 TH 09 07 2.9 21 30 3. 02 23 0.5 1447 0.9 

13 F 10 01 3.0 22 27 3.2 03 17 0.4 15 42 0.7 

14 SA 10 50 3.1 23 20 3.2 04 08 0.4 16 32 0.5 

15 SU o 11 36 3.3 04 56 0.4 17 19 0.4 

16 M 00 12 3.2 12 21 3.3 05 43 0.5 18 04 0.4 

17 TU 0105 3.2 1304 3.4 0629 0.6 1848 0.4 

18 W 01 53 3.1 13 46 3.4 0715 0.7 1932 0.5 

19 TH 02 39 3.0 14 28 3.4 08 00 0.8 20 17 0.5 

20 F 03 26 2.8 1510 3.3 0846 0.9 2104 0.7 

21 SA 04 11 2.7 1554 3.2 0934 1.0 2155 0.8 

22 SU C 04 59 2.6 1641 3.1 10 24 1.1 22 51 0.9 

23 M 05 50 26 1732 2.9 1120 12 2351 1.0 

24 TU 06 43 2.6 1826 2.8 12 23 1.3 

25 W 07 41 2.6 1925 2.7 0054 1.0 1329 1.2 

26 TH 08 42 2.7 2028 2.7 0153 10 1431 1.2 

27 F 09 38 2.8 2128 2.8 0246 1.0 1523 1.1 

28 SA 10 27 29 2221 2.8 0334 0.9 1608 0.9 

29 SU 11 09 3.1 23 07 29 0416 0.9 1648 0.8 

30 M e 11 48 3.2 2351 3.0 0455 0.8 1726 0.7 

31 TU 12 24 3.2 0533 0.8 1803 0.6 

Time Zone UT(GMT) 
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ARDROSSAN 

British Summer Time: 01:00 31 March 2024 4 01:00 27 October 2024 
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(AS, Environment 
WO Agency 

Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 
This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 

Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 
policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 
All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Lial : The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 

responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 

performance of any part of the worksheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 

be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions 

Details to be completed for each assessment 

Site Name: Ardrossan 

Site Address: North Ayrshire 

Completed by: TLevick 

Date: 6.9.23 Version: V1.1 

Contaminant Acenaphthylene 
Target Concentration (C+) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 

Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 
calculated as either mg/kg (for comparision with soil measurements) or mg/I (for comparison with leaching tests or pore water concentrations). 
Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 
Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 

Data carried forward from an earlier worksheet are identified by a light green background 
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 
calculations. 

08/09/2023, 09:06 

Environment Agency Publication 20, Remedial Targets worksheet v3.1 Acenaphthylene v1.1 TML 6.9.23Introduction



Remedial Targets Worksheet , Release 3.2 

Level 1 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Water filled soil porosity 

led soil porosity 

Bulk density of soil zone material 

Henry's Law constant 

Entry if specify partition coefficient (option) 

Soil water partition coefficient 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon (in soil) 

nt 

Entry for ionic organic chemicals (option) 

Organic carbon partition coeffi 

Sorption coefficient for neutral species 

Sorption coefficient for ionised species 

pH value 

Acid dissociation constant 

Fraction of organic carbon (in soil) 

Soil water partition coefficient used in Level Assessment 

Level 1 Remedial Target 

($3% Environment 
y Agency 

r, 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

Acenaphthylene 

cy 0.001 mg/l 

Variable Value Unit Source of parameter value 

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a 

selected target concentration and theoretical calculation of soil water partitioning. 

Three options are included for determining the partition coefficient. 

Ow 3.30E-01 fraction CLEA Sandy Loam 

8a 2.00E-01 4 Ifraction CLEA Sandy Loam 

p 1.216400 |aicm? CLEA Sandy Loam The measured soil concentration as mg/kg should be compared with the Level 1 

H 4.66E-03 _|dimensionless |RA/S database (Risk Assessment Information Syste! remedial target to determine the:need for further action, 

a. | 
foc 3.70E-02 _|fraction 

Koc 5.03E+03 4 |I/kg 

Site Specific Data (historic) | 

RAIS database (Risk Assessment Information System, http://rais.ornl.gov/tools/) 

Koen Vkg 

Koei Vkg 

pH PH units 

foc fraction 

Kd 1.86E+02 Ukg Calculated value 

Level 1 Remedial Target 1.86E-01 mg/kg (for comparison with soil analyses) 

or 

0.001 mall (for comparison with leachate test results) 

Remedial targets worksheet v3.1 08/09/2023, 09:06 

Acenaphthylene v1.1 TML 6.9.23Level1 S 



Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Hydraulic Conductivity of aquifer in which dilution occurs 

Hydraulic gradient of water table 

Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Define mixing zone depth by specifying or calculating depth (using pull down list) 

Enter mixing zone thickness 

Calculated mixing zone thickness 

Calculated Parameters 

Cy 

Variable 

Inf 

A 

Environment 
Wa K, Agency 

[Acenaphthylene |from Level 1 This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water 

0.001 

Value 

mg/l from Level 1 (mg/l). 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 

to determine the need for further action. Equations presented in 'Hydrogeological risk assessment for land contamiantion' 

(Environment Agency 2006) 

Source of parameter value 

| 6.65E-04 | [Rainfall (FEH) - Evaporation (CEH) 25% of long term| 

[3.30E+03 | Estimated Area of Plume (Acenapthylene) |Not used in calculation 

2.00E+01 m Estimated Plume Length 

1,00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

5.70E+00 md Site Data (historic) 

1.07E-02 fraction Site Data 

1.65E+02 m Site Data Not used in calculation 

0.00E+00 mg/l Assumed to be 0 

Calculate 

2.33E+00 

Dilution Factor 

Level 2 Remedial Target 

DF 1.17E+01 

1.17E-02 
or 

2.18E+00 

mg/l 

mg/kg 

For comparison with measured pore water concentration. This assumes Level 1 Remedial Target is based on Target Concent: 

For comparison with measured soil concentration. This assumes Level 1 

Additional option 
Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor (dilution only) 

Remedial targets worksheet v3.1 

Cc 

dial Target d from soil-wat 

[0.00E+00 | mg/l [ 

0.00E+00 mg/l io) 

08/09/2023,09:06 

Acenaphthylene v1.1 TML 6.9.23Level2 Soil



Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil See Noto 

Input Parameters Variable Value Unit Source Enter method of defining partition co-efficient (using pull down list) 

Contaminant 
Target Concentration Cr 

Select nature of decay rate (click on brown cell below, then on pull-down menu) 
fate to dissolved pollutants only Approach for simulating pollutants: [Apply 

0,004 
trom Level 1 

mon 
lution Factor. = DF 4ATESO1 

Select analytical solution (click on brown cell below, then on pull-down menu} 

from Level 1 
from Level 2 

Entry if specify partition coefficient (option) 
Soil water partition coefficient 

Equations In HRA publication 
Fraction of organic carbon in aquiter 
8Organic carbon partition coefficient 

Variable Value Unit 
Sorption elated species 

Source of parameter value Sorption cootticient for ionised species 
Enter source ntration[_ Determine remedial target based oT pH value 

for degradation of contaminant in water 4 ty. 
Calculated decay rate 

Width of plume in aquifer at source 
Plume thickness in aquifer at source 

Bulk density of aquifer materials 

4.20E+02 
Acid dissociation constant 

[Howard of al. 1997, Environmental DegradatiFraction of organic carbon in aquifer 
calculated 
from Lovol 2 
from Levol 2 

Soil water partition coofficient 

[Updated technical background to the CLEA model (SR3) tablo 4.4 
Etfective porosity of aquifer 

Hydraulic gradient 
Hydraulic conductivity of saturated aquifer 

Distance to compliance point 
Distance (lateral) po to 
Distance (depth) liance point to 

Time since pollutant entered groundwater 
Paramotors values dotormined from options 

Partition coefficient Kd 
Longitudinal dispersivity ax 
Transverse dispersivty az 

Vertical dispersivity ay 
Parameter values should be checked against Level 1 and 2 

Calculated Parameters Variable 

Groundwater flow velocity Vv 
Retardation factor Rf 
Decay rate used = 

Hydraulic gradient used in aquifer flow down-gradiont =| 
Rate of contaminant flow due to retardation =u 

Ratio of Compliance Point to Source Concentration Crp/Ce 
Attenuation factor (Co/Cen) AF. 

Remedial Targets 

12,500 

from Level 2 (adjusted) 

[I bongitudinat aicpersivity 
TF ransverse aispersivity 

Note values of dispersivity must be > 0 
00 options 
S00 options 
00 options 
8800 options 

Note 
This worksheet should be used if pollutant transport and 
degradation is best described bya first order reaction. It 

]éntry for lonie organic chemicals (option) 

Calculate for non-polar organic chemicals. 

Kd 

Entry for non-polar organic chemicals (option) 
foc 
Koc 

degradation is best dearibed by an electron limited 
degradation such as oxidation by O2, NOs, 
an alternative solution should be used 

Laval a Remedial Target 
Ogate Banka 

Distance to point 

Ratio of Point to Source CrolCs 

Care should be used remedial targets using the time variant opt 

1.98E02 

th 

For comparison with measured pore water concentration, 
|This assumes Level 1 Remedial Target is based on Target Concentration. 
For comparison with measured soll concentration, This 
8assumes Lavel 1 Remedial Targot calculated from soil-wator 
partitioning equation, 

fraction Ogata Banks 

The recommended value for time when calculating the remedial target is 9,9E+89 

Remedial targets worksheet v2.1 

(0, ete than 

ae 

[__1.45¬-02 traction 
3.036403 _|Vko 

Wikeg 
kg 

traction 

7.296+01 ko 

Environment 
Agency 

Cale value Xu& Eckstein 

8aE 
act 
nocas 
roc | 
coco 
20001 | 
4c01 
30001 
20601 
19c01 
ooceeo 

(syn cu) us aernea9uo9 e
A
 

°o 20 40 0 Ce ee en) 
Distance im) 

Note: 8Relative concentration9 is the ratio of calculated concentation at a 
tothe The calculations 

8assume plume disperses from the top of the aquifer. An alternative solution 
8assuming the centre of the plume is located at the mid-depth of the aquifer 
{s presented in the calculation sheets. 

4.25E-01 

Xu & Eckstein (1995) report ax = 0.83(logyax)*4"; az = aw/10, ay = a¥/100 are assumed 
This sheet calculates the Level 3 remedial target for solls(mg/kg) or for pore water (mall), 
based on the distance to the receptor or compliance located down hydraulic gradient ot 
the source Three solution methods are included, the preferted option is Ogata Banks. By 
setting a long travel time (e.g. 999) it will give the steady state solution, which should 
always be used when calculating remedial targets. 
The mo/kg or pore wat 
compared with the Level 3 remedial target to determ| 

should be 
the need for further action, 

Note if contaminant is not subject to first order degradation, then set hal ite as 9,9E+99, 

Ogata Banks 

Distance 

(relative) 
distance-concentration graph 

concentration 
(No units) 
1.0E+00 
8,16E-01 
6,15E-01 
4736-01 
3.71601 
2.97601 
2.40601 
1.95E-01 
1.61E-01 
1,336.01 
4.10E-01 
9.18E-02 
7.87E-02 

2.34602 
1,98E-02 

08/09/2023,09:06 
Acenaphthylene v1.1 TML 6.9.23
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af.) Environment 
Agency 
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was 
Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 
This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 
Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 
policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 
All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Liability: The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 
responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 
performance of any part of the worksheet. We do not promise that the media wi always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 
be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions 

Details to be completed for each assessment 

Site Name: Ardrossan 

Site Address: North Ayrshire 

Completed by: 
Date: 06.09.23 Version: V1.1 

Contaminant Aro C8-10 

Target Concentration (C;) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 
Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 
calculated as either mg/kg (for comparision with soil measurements) or mg/I (for comparison with leaching tests or pore water concentrations). 
Site details entered on this page are automatically copied to Level 1,2 and 3 Worksheets. 
Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 
Data carried forward from an earlier worksheet are identified by a light green background 
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a so mpact calculation worksheet and a worksheet that performs some simple hydrogeological 
calculations. 

08/09/2023, 08:53 
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Remedial Targets Worksheet , Release 3.2 

Level 1 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Water filled soil porosity 

Air filled soil porosity 

Bulk density of soil zone material 

Henry's Law constant 

Entry if specify partition coefficient (option) 

Soil water partition coefficient 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon (in s' 

Organic carbon partition coefficient 

Entry for ionic organic chemicals (option) 

Sorption coefficient for neutral species 

Sorption coefficient for ionised species 

PH value 

Acid dissociation constant 

Fraction of organic carbon (in s 

Soil water partition coefficient used in Level Assessment 

Level 1 Remedial Target 

(aés Environment 
WW Agency 

Select the method of calculating the soil water 
Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

Aro C8-10 

Cc, 0.001 mg/l 

Variable Value Unit Source of parameter value 

ew 3.30E-01 
6a 2.00E-01 
p 1.21E400 
H 4.80E-01 

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a 
selected target concentration and theoretical calculation of soil water partitioning. 
Three options are included for determining the partition coefficient. 

fraction CLEA Sandy Loam 

CLEA Sandy Loam 

CLEA Sandy Loam 

Total Petroleum Hydrocarbon Criteria Working Groug 

fraction 

g/cm? The measured soil concentration as mg/kg should be compared with the Level 1 
remedial target to determine the need for further action. dimensionless 

cc. [ 

3.70E-02 

1.49E+02 

fraction 

Vkg 

Site Specific Data (historic) 

USEPA Value used 

Vkg 

Vkg 

PH units 

fraction 

Kd 5.49E+00 kg Calculated value 

Level 1 Remedial Target 
Site being assessed: A

parison with soil analyses) Completed by 
ral Dale: : 

0.001 mall (for comparison with leachate test results) Version: 

5.85E-03 mg/kg (for 

V

Remedial targets worksheet v3.1 
08/09/2023, 08:53 

Aro C8-10 06.09.23 v1.1Level1 Soil 



Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Target concentration 

Input Parameters 
Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Hydraulic Conductivity of aquifer in which dilution occurs 

Hydraulic gradient of water table 

Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Calculated Parameters 

[Aro C8-10 8|from Level 1 
om 0.001 mail 

Variable Value Unit 

from Level 1 (mg/l). 

Source of parameter value 

Inf 6.65E-04 ] ma Rainfall (FEH) - Evaporation (CEH) 25% of long term| 

A [| __2.50E+01 Source Area Estimated from Site Data |Not used in calculation 

2.00E+01 m Source Area Estimated from Site Data (20m) 

1.00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

5.70E+00 md Site Data (historic) 

1.07E-02 fraction Site Data 

2.00E+01 m Site Data Not used in calculation 

0.00E+00 mg/l Assumed to be 0 

Calculate 

Dilution Factor 

Level 2 Remedial Target 

DF 1.17E+01 

1.17E-02 
or 

6.84E-02 

mg/l 

mg/kg 

For comparison with measured pore water co 

For comparison with d soil ion. This 

Additional option 

Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor (dilution only) 

Remedial targets worksheet v3.1 

This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 
to determine the need for further action. Equations presented in 'Hydrogeological risk assessment for land contamiantion' 
(Environment Agency 2006) 

8ion. This Level 1 R 

Level 1 
Remedial Target calculated from soil-water 

dial Target is based on Target Concenti 

Ce 0.00E+00 | mg/l 
Site being dq = 

0.00E+00 mg/l 

| Completed by: 
Daten ers 
Version: 

< aE 

08/09/2023,08:53 
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Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil Soe Note 
SS) 
2 Agency 

Input Parameters Variable Value Unit Source Enter method of defining partition co-efficient (using pull down list) 

Contaminant Aroca-t9 from Leval 1 
Target Concentration Cr | 0.001 | mo fromLevel 1 

Calculate for non-polar organic chemicals ia (relative) for 
distance-concentration graph eot-01 

00-01 
708-01 
e0t-01 

Dilution Factor = DF AATE+O1 from Level 2 
Entry if speelty partition coefficient (option) 
Soil water partition coefficient 0 

Ogata Banks 
From calcul lon sheet 

Relative Entry for non-polar organic chemicals (option) Distance concentration 
Fraction of organic carbon in aquiter foc 1.45E-02 traction 

Organic carbon partition coefficient Koc [_1.466+02 _|irko 
Entry for jonic organic chemicals (option) 106-01 

8Sorption coetficient for related species Kay kg 

Vartable Value Unit __ Source of parameter value Sorption coofficient for tonised species: Koes vKg 2 BL La Lad 100 we 
Determine remedial target based on assumed ]pH value pH Distanen try 

Acid dissociation constant pKa 31.3 2,256.01 
ile for degradation of contaminant in water tie 1.25E+02 days |Ethylbenzene (C8) / Xylene (C8): 125 days: E]Fraction of organic carbon in aquiter foc fraction Note: 8Relative concentration9 is the ratio of calculated concentation at a 37.5 1,.72E-01 

Calculated decay rate 2. 5.55603 days calculated given position compared to the source concentration, The calculations 
Wiath of plume in aquiter at source Sz 2.00E+0% m {tom Lovel 2 Soil wator partition cootficiont kd 2.11600 kg ern cae rite lire ie bossa ie carne cane 
Plume thickness in aquifer atzource | Sy 2.331 m trom Level 2 : is presented in the calculation sheets. 56.3 8.31E02 Bulk density of aquifer materials 1.2164 lem? [Updated technical background to the CLEA modo! (SR3) tablo 4.4 62.5 Pp 

a E 
Hydraulic gradient | TATED fraction from Level 2 (adjusted) 

Hydraulic conductivity of saturated aquifer K 5.70E*1 mid from Level 2 

i EI 
(epancu)uaeeinsuo 

eh 

Enter source concentration[ 

| 

Enter value Cale value Xu & Eckstein 87.5 2,89E-02 
[Longitudinal dicpersivity ax [3.25E+07 | 93.8 2.98E-02 
LSC= _____] Transverse dispersivity az J7.25E+00 | 100.0 1,96E-02 
timo vanant options only Vertical dispersivity ay [ 1.25¬-01 | 406.3 1.62E-02 

Note values of dispersivity must be > 0 1125 1.34602 
00 options 118.8 1126-02 
S00 options Xu & Eckstein (1995) report ax = 0,83(logy9x)*4"*; az = ax/10, ay = a¥/100 are assumed 125.0 9,31E-03 
See options This sheet calculates the Level 3 remedial target for soils(mg/kg) or for pore water (m/l), 
S00 options based on the distance to the receptor or compliance located down hydraulic gradient of 

the source Three solution methods are included, the preferred option is Ogata Banks.By 
Note setting a long travel time (e.g. E99) it will give the steady state solution, which should 
This worksheet should be used if pollutant transport and always be used when calculating remedial targets. 
degradation is best described by a first order reaction. I 

In is best desribed by an elactror gnceoi degrocaton such os endatin by Oy, NOs, SO ethan 8.75E+00 fraction 
6346-04 a an alternative solution should be used 

Distance (lateral) 
Distance (depth) point 

Time since pollutant entered groundwater 
Parameters values determined from options 

Partition coefficient Kd. 
Longitudinal dispersivity ax 
Transvorse dispersmity az 

Vertical disparswity ay 
rameter values should be checked against Level 1 and 2 

Calculated Parameters 

The measured sail concentration as mg/kg oF pore water concentration should be 
Groundwater flow velocity Vv compared with the Level 3 remedial target to determine the need for further action, 

Retardation factor Rf 
Decay rate used =A 

Hydraulic gradient used in aquifer flow down-gradiont | 
Rate of contaminant flow due to retardation 

Ratio of Compliance Point to Source Concentration Cro/Ce 9.31603 fraction 
Attenuation factor (Co/Cro) = AF 1.07E+02 fraction 

Note if contaminant is not subject to first order degradation, then set half life as 9,9E+99. 

Remedial Targets 

Level 3 Remedial Target 
Ogate Banka 

For comparison with measured pore water concentration. 

Distance to point 125 M___ assumes Lovel 1 Remedial Target calculated from soil-water 
partitioning equation, 

Ratio of Point to Source CrolS 4«9,31E-03 fraction Ogata Banks 

Caro should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the romodial target. 
The recommended value for time when calculating the remedial target is 9.9E+29 

08/09/2023,08:53, Remedial targets worksheet v2.1 Ato CB-10 06.09.23 v1.1



Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 
This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 
Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 
Policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 
All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Liability: The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 
responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 
performance of any part of the worksheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 
be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions). 

Details to be completed for each assessment 

Site Name: Ardrossan 
Site Address: North Ayrshire 

Completed by: 
Date: 06-Sep-23 Version: 11 

Contaminant Aro C10-12 
Target Concentration (C;) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 
Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 
calculated as either mg/kg (for comparision with soil measurements) or mg/l (for comparison with leaching tests or pore water concentrations). 
Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 
Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 
Data carried forward from an earlier worksheet are identified by a light green background 
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 
calculations. 

11/06/2025, 16:46 
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Remedial Targets Worksheet , Release 3.2 
environment 
Agency Level 1 - Soil 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

Contaminant Aro C10-12 

Target concentration Cy 0.001 mg/l 

Input Parameters Variable Value Unit Source of parameter value 

Standard entry 

Water filled soil porosity Bw 3.30E-01 fraction CLEA Sandy Loam This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a 
selected target concentration and theoretical calculation of soil water partitioning. 
Three options are included for determining the partition coefficient. 

Air filled soil porosity 0a 2.00E-01 fraction CLEA Sandy Loam 

Bulk density of soil zone material p 1.21E+00 g/cm? CLEA Sandy Loam The measured soil concentration as mg/kg should be compared with the Level 1 
remedial target to determine the need for further action. Henry's Law constant H 1.40E-01 _|dimensionless |Total Petroleum Hydrocarbon Criteria Working Grouy| 

Entry if specify partition coefficient (option) 

Soil water partion coefficient kd IB ig | 
Entry for non-polar organic chemicals (option) 

Fraction of organic carbon (in soil) foc 3.70E-02 __|fraction Site Specific Data (historic) 

Organic carbon partition coefficient Koc 2.51E+03__|I/kg Total Petroleum Hydrocarbon Criteria Working Group Series (TPHCWG), 1999. Human Health Risk-Based Evaluation of Petroleum Release Sites: Implei 
Entry for ionic organic chemicals (option) 

Sorption coefficient for neutral species Kees kg 

Sorption coefficient for ionised species Koei Vkg 

PH value pH PH units 

Acid dissociation constant pKa 

Fraction of organic carbon (in soil) foc fraction 

Soil water partition coefficient used in Level Assessment Kd 9.29E+01 I/kg Calculated value 

Level 1 Remedial Target 

Level 1 Remedial Target $.32E-02 mg/kg (for comparison with soil analyses) 

or 

0.004 mall (for comparison with leachate test results) 

Remedial targets worksheet v3.1 11/06/2025, 16:46 
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Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 
Target concentration 

Input Parameters 

Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Hydraulic Conductivity of aquifer in which dilution occurs 

Hydraulic gradient of water table 
Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Define mixing zone depth by specifying or calculating depth (using pull down list) 

Enter mixing zone thickness 

Calculated mixing zone thickness 

Calculated Parameters 

Cy 

Variable 

Inf 

[Aro 10-12 |from Level 1 
0.001 

Value 

mg/l from Level 1 

Environment 
Agency 

This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water (mg/l). 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 
to determine the need for further action. Equations presented in 'Hydrogeological risk assessment for land contamiantion' 
(Environment Agency 2006) 

Source of parameter value 

| 6.65E-04 Rainfall (FEH) - Evaporation (CEH) 25% of long term 
2.50E+01 Estimated Area of Plume Not used in calculation 

2.00E+01 Estimated Plume Length - assumed 25m2 hotspot 
1.00E+01 

5.70E+00 

1.07E-02 fraction 

Saturated Aquifer Depth to Sandstone 5+5m 

Site Data (historic) 

Site Data 
2.00E+01 

0.00E+00 

Calculate 

2.33E+00 

m 

mg/l 

Estimated Plume Width - assumed 25m2 hotspot 

Assumed to be 0 

Not used in calculation 

Dilution Factor 

Level 2 Remedial Target 

DF 1.17E+01 

1.17E-02 
or 

1.08E+00 

mg/l 

mglkg For comparison with measured soil concentration. This assumes Level 1 

Additional option 
Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor (dilution only) 

Remedial targets worksheet v3.1 

Cc 

Remedial Target calculated from soil-water 

For comparison with measured pore water concentration. This assumes Level 1 Remedial Target is based on Target Concentra 

0.00E+00 

0.00E+00 

mg/l 

mg/l 

Site being assessed: 

| | 
Date: 

(e) Version: 

Completed by: ;  
  

     
<06-Sep-23 eee 

11/06/2025, 16:46 
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Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil Seo Noto 

Input Parameters Variable Value Unit Source 

Contaminant [AroC10-124«difrom Lovol'1 
Target Concentration Cy mall from Level 1 

lution Factor ~= DF from Lovol 2 

Enter method of defining partition co-efficient (using pull down list) 

Entry if specity partition coefficient (option) 
Select analytical solution (click on brown cell below, then on pull-down menu Soil water partition coefficiont kt I 0 

Canta Banks easton iy HAN pitntentian Entry for non-polar organic chemicals (option) 

Fraction of organic carbon in aquifer foc fraction 
Organic carbon partition coofficiont Koc [ 2.51E+03_|vkg 
Entry for lonic organic chemicals (option) 
Sorption coofficiont for related species Rea Ukg 

Variable Value Unit Source of parameter value Sorption coofficiont for lonised spocies Kee vkg 
Determine remedial target based on assumed concentration PH value pH 

Acid dissociation constant pKa Half life for degradation of contaminant in water tia 2.00E+02 days [h Howard ot al, 1997 ] Fraction of organic carbon in aquifor foc fraction 
Calculated decay rato =. 3.47E-03 days= calculated 

Width of plumo in aquifor at source. © Sz 2.00E+01 m from Level 2 Soil wator partition coofficiont kd 3.84E+01 vkg 
Plume thicknoss in aquifer at source ~~ Sy 2.33E+00 #m from Level 2 

Bulk donsity of aquifer materi Pp 4.21E+00 gicm9 [Updated technical background to the CLEA model (SR3) table 4.4 
Effective porosity of aquifer n 3,30E-01 fraction |Updated technical background to the CLEA nj Define dispersivity (click brown cell and use pull down list) 

Hydraulic gradient = 1.17E-02 fraction from Lovol 2 (adjusted) 

Select nature of decay rate (click on brown cell below, then on pull-down menu9 
Approach for simulating degradation of pollutants: 

Entar source concentration 

Distance to compliance point 
Distance (lateral) to point to E = | Longitudinal dispersivity ax Distance (depth) to compliance point perpendicular to flow direction m | Tran: az 

Time since pollutant entored groundwater [__1.00¬+99 | days 4_time varlant options only Vertical dispersivity ay Parameters values determined from options Note values of dispersivity must be > 0 
Partition coefficient Kd 3.64E+01 Vkg 500 options 

Longitudinal disporsivity ax 72.500 m soe options Xu & Eckstoin (1995) report ax = 0.83(logyox) 
Transverse disporsivity az 1.250 m 500 options 

Vertical disporsivity ay 0.125 m 300 options Parameter values should be checked against Level 1 and 2 

yaz = ap/10, ay = ax/100 aro assumed 

Note 
Calculated Parameters Variable This workshoot should bo used if pollutant transport and 

degradation is best described by a first order reaction. If 
degradation is best desribed by an aloctron limited v 2.02 Soe ee ve Re : eens pe dogradation such as oxidation by O:, NOs, SQ, ote than an ees . ieee alternative solution should bo used Decay rate used 2.58E-05 es 

Hydraulic gradiont used in aquifer flow down-gradiont | 1.17E-02 fraction 
Rate of contaminant flow due to retardation uw 1.50E-03 md 

Ratio of Compliance Point to Source Concentration Cro/Cp -2.26E-02 4fraction 
Attenuation factor (ColCeo) AF 4,43E+01 fraction 

Remedial Targets 
Level 3 Remedial Target 5.ABE01 mg/l |For comparison with measured pore water concentration, 

Ogata Banks or This assumes Level 1 Remedial Targot is based on Target Concentration. 
4.83E+01 For with measured soil This 

Distance to compliance point 125 #M__assumos Level 1 Remodial Target calculated from soll-wator 
partitioning equation, 

Ratlo of Compliance Point to Source Concentration Ceo/C, 2.26E02 fraction Ogata Banks 

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimato of the remedial target, The recommended value for time when calculating the remodial target is 9.9E-+99 

Remedial targots worksheet v3.1 

1.0400 
9.06.01 
2.0.01 
7.06.01 
6.0601 
506-01 
4.0601 
2.06.01 
2.06.01 

(spun eu) voranuasves 
asyeay 

1,00-01 
0.0E+00 

Distance (m) 

1,25E+02 m [Seawall to Firth of Clyde ] Entorvaluo Cale valuo_Xu & Eckstoin 

Noto: 8Relative concontration9 is the ratio of calculated concentation at a given 
position compared to tho source concentration. The calculations assume plumo 
disperses from tho top of tho aquifer. An alternative solution assuming tho 
centro of the plume Is located at tho mid-dapth of the aquifor is prosonted in 
the calculation sheets, 

This shoot calculates the Level 3 remedial target for soils(mg/kg) or for pore water (mail), 
based on the distance to the receptor or compliance located dawn hydraulic gradiont of the 
source Throo solution methods aro included, the preferred option is Ogata Banks.By sotting a 
long traval time (0,4, 999) it will give the steady state solution, which should alvays be used 
when calculating remedial targets. 

Tho measured soil concentration as mg/kg or pore water concentration should be compared 
vath the Level 3 remedial target to determine the need for further action. 

Note if contaminant is not subject to first ordor degradation, then set half life as 9.9E+99, 

Calculated (relative) concentrations for 
distance-concentration graph 

Ogata Banks 

From calculation sheet 

Relative 
Distance concentration 

(No unit: 
0 1.0E+00 

11/06/2025,16:46 
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Remedial Targets Worksheet , Release 3.2 

Calculation of contaminant concentration in groundwater from a soil source 
Only input required is Soil Contaminant Concentration 

Input Parameters 

Soil contaminant concentration 

Level 1 Parameters 

Water filled soil porosity 

Air filled soil porosity 

Bulk density 

Henry's Law constant 
Soil water partition coefficient used in Level Assessment 

Factor (partitioning between soil and water) 

Level 2 Parameters Dilution Factor 

Level 3 Parameters Attenuation factor (Co/Cep) 

Predicted concentrations at compliance point 
Level 1 

Level 2 

Level 3 

DF 

c 

c 

Cc 

1.50E+01 |mg/kg 

3.30E-01 

2.00E-01 

1.21E+00 

1.40E-01 

9.29E+01 
9.32E+01 

aE] 

fraction 

fraction 

g/cm® 
dimensionless 
Vkg 

dimensionless 

T.61E-01|mg/l 

1.38E-02._|mg/l 

3.11E-04. mg/l 

Predicted concentrations between source and compliance point - Level 3 

1.4E-02 + 

1,.2E-02 + 

1.0E-02 + 

is] 
oO 

rie 
ao 

90 
o 

© 
1/6w 

u
o
l
e
y
u
a
s
u
0
g
 

4.0E-03 + 

2.0E-03 4 

0.0E+00 
0 20 40 60 80 100 120 

Distance (m) 

140 

Remedial targets worksheet v3.1 

Distance m 
0.00 

6.25 

12.50 

Concentration mg/I 
1.38E-02 

1.16E-02 

8.64E-03 
6.44E-03 

4.93E-03 
3.87E-03 
3.09E-03 

2.50E-03 

2.05E-03 
1.70E-03 

1.42E-03 
1.20E-03 

1.02E-03 
8.64E-04 

7.39E-04 
6.35E-04 

5.47E-04 

4.73E-04 
4.10E-04 
3.57E-04 

3.11E-04 

No dilution or attenuation 

Dilution taken into account 

Dilution and attenuation taken into account 

11/06/2025, 16:46 
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Environment 
Agency 

Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 
This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 
Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 
policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 
All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Liability: The Environment Agency does not promise that the worksheet will provide any particular fa 's or functions. You must ensure that the worksheet meets your needs and you remain solely 
responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 
performance of any part of the worksheet. We do not promise that the media always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 
be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions 

Details to be completed for each assessment 

Site Name: Ardrossan 
Site Address: North Ayrshire 

Completed by: 
Date: 07-Sep-23 Version: V1.4 

Contaminant Benzo(a)pyrene 

Target Concentration (C;) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 
Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 
calculated as either mg/kg (for comparision with soil measurements) or mg/l (for comparison with leaching tests or pore water concentrations). 
Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 
Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 
Data carried forward from an earlier worksheet are identified by a light green background 
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 
calculations. 
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Remedial Targets Worksheet , Release 3.2 
wironment 

S 

Level 1 - Soil 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

Contaminant Benzo(a)pyrene 

Target concentration Cc, 0.001 mgil 

Input Parameters Variable Value Unit Source of parameter value 

Standard entry 

Water filled soil porosity Ow 3.30E-01 fraction CLEA Sandy Loam This sheet calculates the Level 4 remedial target for soils(ma/kg) based ona 
r lected target concentration and theoretical calculation of soil water partitioning. 

Ar filled soil porosity 8a 2.00E-01 | fraction CLEA Sandy Loam Three options are included for determining the partition coefficient. 
Bulk density of soil zone material p 1.21E+00 g/cm? CLEA Sandy Loam 8The measured soil concentration as mg/kg should be compared with the Level 1 

dimensionless |Environment Agency 2008. Compilation of data for pi remedial target to determine the need for further action. 
Henry's Law constant H 1.76E-06 

Entry if specify partition coefficient (option) 

Soil water partition coefficient Kd a. [ | 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon (in soil) foc 1.19E-02  |fraction Site Specific Data (historic) | 

Organic carbon partition coefficient Koc 1.29E+05 4_ |I/kg 

Entry for ionic organic chemicals (option) 

Environment Agency 2008, Compilation of data for priority organic pollutants for derivation of Soil Guideline Values 

Sorption coeffi nt for neutral species Koen Vkg 

Sorption coefficient for ionised species Kee, Vkg 

pH value pH PH units 

Acid dissociation constant pKa 

Fraction of organic carbon (in soil) foc fraction 

Soil water partition coefficient used in Level Assessment Kd 1.54E+03 Vkg Calculated value 

Level 1 Remedial Target 

Level 1 Remedial Target 1,54E+00 mo/kg (for comparison with soil analyses) 

or 

0.001 mgi/l (for comparison with leachate test results) 

Remedial targets worksheet v3.1 08/09/2023, 09:08 
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Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 

Target concentration 

Input Parameters 
Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Hydraulic Conductivity of aquifer in which ion occurs 

Hydraulic gradient of water table 
Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Define mixing zone depth by specifying or calculating depth (using pull down list) 

Enter mixing zone thickness 

Calculated mixing zone thickness 

Calculated Parameters 

from Level 1 This sheet calculates the Level 2 remedial target for so9 (mg/kg) or for pore water 

Value 

mg/l 

Unit 

from Level 1 (mg/l). 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 
to determine the need for further action, Equations presented in 'Hydrogeological risk assessment for land contamiantion9 
(Environment Agency 2006) 

Source of parameter value 

[1706-03 | | Rainfall (FEH) - Evaporation (CEH) 25% of long term ] 

[__3.30E+03 | Estimated Area of Plume |Not used in calculation 

2.00E+01 m Estimated Plume Length - assumed 3300m2 hotspot 

1.00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

2.70E+00 md Site Data (historic) 

1.07E-02 fraction Site Data 

1.65E+02 m Estimated Plume Width - assumed 3300m2 hotspot |Not used in calculation 

0.00E+00 mg/l Assumed to be 0 

Caiculate 

3.23E+00 

m 

m 

Dilution Factor 

Level 2 Remedial Target 

DF 3.74E+00 

3.74E-03 
or 

5.76E+00 

mail 

malkg 

For comparison with measured pore water i This Level 1 R dial Target is based on Target Concenti 

For comparison with d soil concer 8ion. This Level 1 

Additional option 

Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor (di 

Remedial targets worksheet v3.1 

Cc 

Remedial Target calculated from soil-water 

[0.00E+00 8| mg/l 
E Ardrossan[ 

0.00E+00 mg/l 

t - 07-Sep-23. ! 
0 Git oN A Atel 

08/09/2023,09:08 
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Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil 

Input Parameters Variable 

Contaminant 

Target Concentration Cr 
Dilution Factor DF 

Select analytical solution (click on brown cell below, then on pull-down menu) 

Ogata Banks Equations In HRA publication 

Select nature of decay rate (click on brown cell below, then on pull-down menu) 

fate to dissolved pollutants only Appronch for simulating pollutants: [Apply 

See Note 

Value Unit 

moll 

Source Enter method of defining partition co-efficient (using pull down list) 
trom Level 1 
from Level 1 
from Level 2 

Entry if specify partition coefficient (option) 
Soll water partition cootticiont ka 
Entry for non-polar organic chemicals (option) 

Fraction of organic carbon in aquiter toc 
Organic carbon partition cootticient Koc 

"Entry for ionic organic chemicals (option) 

Variabl Value Unit 
Sorption coetticient for related species. Keen Ko 

Source of parameter value 
Enter source intrationL Determine remedial target based on assumed 

Sorption coefficient for ionised species Koes ko 

Halt fe for degradation of contaminant in water yg 
Calculated decay rate ?. 

Width of plumo in aquifer at source = Sz 
Plume thicknoss in aquifer at source. © Sy 

Bulk donsity of aquifer materials p 
Effective porosity of aquifer 

Hydraulic gradient =| 
Hydraulic conductivity of saturated aquifer = K 

Distance to compliance point x 
z 
y 
t 

Distance (lateral) 
Distance (depth) t 

a 

Time since pollutant entered groundwater 
Parameters values determined from options 

Partition coctficient Kd 
Longitudinal dispersivity ax 
Transverse dispersivity az 

Vertical dispersivity ay 
Parameter values should be checked against Level 1 and 2 

Calculated Parameters Variable 

Groundveater flow velocity v 
Retardation factor Rf 
Decay rate used = 

Hydraulic gradiont used in aquifer flow down-gradiont | 
Rate of contaminant flow due to retardation 4u 

Ratio of Compliance Point to Source Concentration Cro/Co 
Attenuation factor (Co/Cep) AF 

Remedial Targets 

Level 3 Remedial Target 
Ogata Banka 

7.06E+03 

1196-01 

]pH value pH 
Acid dissociation constant pKa 

[Howard at al. 1991. Environmental DegradatidFraction of organic carbon in aquiter foc 

calculated 

from Level 2 

from Level 2 

Updated technical background to the CLEA model (SR3) tablo 4.4 

[Updated technical background to tho CLEA mJDefine dispersivity (click brown cell and use pull down list) 
10%, 1%, 0.1% of pathway length | 

traction 

Soll water partition coefficient Kd 4,54E+03 ko 

from Level 2 (adjusted) [ 
from Levol 2 

Enter value Calc value Xu & Eckstein 
7.25E+01 
[1.256+00 | 

 Feonaitudinal dicpersivity ax 
CO Frransiverse aispersivity az 
time vanant options only Vertical dispersivity ay 

Note values of dispersivity must be > 0 
| 1.256-01 | 

00 options 
see options 
8$00 options 
500 options 

Xu & Eckstein (1995) report ax = 0,83(logy9X)°4"*; az = aW/10, ay = ax/100 are assumed 

Note 
This worksheet should be used if pollutant transport and 
degradation is best described bya first order reaction, It 
degradation 's best desribed by an electron limited 

an alternative solution should be used 

For comps 1d pore water 
This assumes Level 1 Remedial Target is based on Target Concentration. 
For comparison with measured soll concentration, This 

Distance to compliance point 

Ratio of Point to Source CeolCy 2.29E-01 

malkg 
# 8assumes Lovel 1 Remedial Targot calculated from soll-water 

partitioning equation, 
fraction Ogata Banks 

Caro should be used when calculating remedial targets using the 
The recommended value for time when calculating the remedial target is 9.9E+99 

Remedial targets worksheet v3.1 

this may result of the remedial targot. 

&) Environment 
Va Agency 

= ten 
¥ inca 

300-01 
200-01 
190-01 

8Dor+oD | 
ES 

nee tm 

Note: 8Rel "18 the ratio of a 
iven position compared to the source concentration, The calculations 
assume plume disperses from the top of the aquifer. An alternative solution 
8assuming the centre of the plume is located at the mid-depth of the aquiter 
{5 presented in the calculation sheets, 

This sheet calculates the Level 3 remedial target for soils( mg/kg) of for pore water (mol), 
gradient of 

the source Three solution methods are included, the preferred option is Ogata Banks.By 
based on the distance to the receptor or compliance located down hydra 

sotting a long travel time (e,9, SE99) it vill give the steady state solution, which shot 
always be used when calculating remedial targets. 
The measured soll concentration as mg/kq oF pore water concentration should be 
compared with the Level 3 remedial target to determine the need for further action, 

Note if contaminant is not subject to firat order degradation, then set half life as 9,9E+99, 

distance-concentration graph 
(relative) 

Ogata Banks 
From calculation sheet 

Distance 
Relative 

concentration 
(No units) 
1.0E+00 
9,59E-01 
8,74E.01 
T.B4E-01 
7.06E-01 

08/09/2023,09:08 
Benzo(a)pyrene v1.4 DJH 7.9.23 FOC K Int



Gas, Environment 
' Agency 

Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 
This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 
Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 
policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 
All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Lial The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 
responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 
performance of any part of the worksheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 
be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions 

Details to be completed for each assessment 

Site Name: Ardrossan 
Site Address: North Ayrshire 

Completed by: 

Date: 06-Sep-23 Version: V1.4 

Contaminant Benzo(b)fluoranthene 

Target Concentration (C;) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 
Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 
calculated as either mg/kg (for comparision with soil measurements) or mg/I (for comparison with leaching tests or pore water concentrations). 
Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 

Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 

Data carried forward from an earlier worksheet are identified by a light green background 
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 
calculations. 

08/09/2023, 09:26 
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Remedial Targets Worksheet , Release 3.2 

Level 1 - Soil 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

Contaminant [Benzo(b)fluoranthene 

Target concentration Cc, 0.001 mgil 

Input Parameters Variable Value Unit Source of parameter value 

Standard entry 

Water filled soil porosity Ow 3.30E-01 fraction CLEA Sandy Loam This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a 
. . ; | d target concentration and theoretical calculation of soil water partitioning. 

Air filled soil porosity 8a 2.00E-01 4 |fraction CLEA Sandy Loam Three options are included for determining the partition coefficient. 
Bulk density of soil zone material a 1.21E+00 g/cm? CLEA Sandy Loam 8The measured soil concentration as mg/kg should be compared with the Level 1 

Henry's Law constant H 2,05E-06 _|dimensionless |Environment Agency 2008. Compilation of data for pi remedial target to determine the need for further action. 

Entry if specify partition coefficient (option) 

Soil water partition coefficient Kd a. 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon (in soil) foc 1.19E-02 _|fraction Site Specific Data (historic) 

Organic carbon partition coefficient Koc 1,.05E+05 4 |I/kg Environment Agency 2008, Compilation of data for priority organic pollutants for derivation of Soil Guideline Values 

Entry for ionic organic chemicals (option) 

Sorption coefficient for neutral species Koen Vkg 

Sorption coefficient for ionised species Koei Vkg 

PH value pH PH units 

Acid dissociation constant pKa 

Fraction of organic carbon (in soil) foc fraction 

Soil water partition coefficient used in Level Assessment Kd 1.25E+03 kg Calculated value 

Level 1 Remedial Target 

Level 1 Remedial Target 1.25E+00 mg/kg (for 

or 

0.001 mall (for comparison with leachate test results) 

parison with soil lyses) 

Remedial targets worksheet v3.1 08/09/2023, 09:26 
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Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 

Target concentration Cc, 

Input Parameters Variable 
Standard entry 

Infiltration Inf 
Area of contaminant source A 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow L 

Saturated aquifer thickness da 

Hydraulic Conductivity of aquifer in which dilution occurs K 

Hydraulic gradient of water table i 

Width of contaminant source perpendicular to groundwater flow w 

Background concentration of contaminant in groundwater beneath site Cu 

Define mixing zone depth by specifying or calculating depth (using pull down list) 

Enter mixing zone thickness Mz 

Calculated mixing zone thickness Mz 

Calculated Parameters 

[Benzo(b)fluoranthene |from Level 1 
0.001 mg/l from Level 1 (mg/l). 

Aes Environment 
Agency 

This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 
to determine the need for further action. Equations presented in 'Hydrogeological risk assessment for land contamiantion9 
(Environment Agency 2006) 

Value Unit Source of parameter value 

[___1.70E-03 | Rainfall (FEH) - Evaporation (CEH) 25% of long term ] 

[_3.306+03 | [ Estimated Area of Plume |Not used in calculation 

2.00E+01 m Estimated Plume Length - assumed 3300m2 hotspot 

1,00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

2.70E+00 md Site Data (historic) 

1.07E-02 fraction Site Data 

1.65E+02 m Estimated Plume Width - assumed 3300m2 hotspot |Not used in calculation 

0.00E+00 mg/l Assumed to be 0 

Calculate 

m 

3.23E+00 m 

Dilution Factor DF 

Level 2 Remedial Target 

3.74E+00 

3.74E-03 mg/l |For comparison with measured pore water cor 
or 

ion. This Level 1 R dial Target is based on Target Concent 

4.68E+00 mg/kg |For comparison with measured soil 

Additional option 
Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) Cc 

Calculated concentration within receptor (dilution only) 

Remedial targets worksheet v3.1 

F ial Target calculated from soil-wat 

[0.00E+00 | mot [_ 

0.00¬+00 mg/l 0 

1. This Level 1 

Site being assessed: Ardrossan 

Completed by: : 
Dales 06- 3 

08/09/2023,09:26 
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Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil 

Input Parameters Variable 

Contaminant 
Target Concentration 

Dilution Factor 

Select nature of decay rate (click on brown cell below, then on pull-down menu) 

See Noto 

Value Source Enter method of defining partition co-efficient (using pull down list) 
Calculate for non-polar organic chemicals 

trom Lovel 4 
trom Level 1 
trom Level 2 

Entry if specity partition coefMiciont (option) 
Soil water partition coetticiont kd 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon in aquiter 
Organic carbon partition coetticiont 

fraction 
7.05E+05_|Ikg 

Approach for simulating degradation of pollutants= [ \pply rate to dissolved pollutants only ~ Entry for ionic organic chemicals (option) 

Variable Value Unit 
related species 

Sorption coefficient for lonised species 
vk 
Vika, 

Enter source tration Determine remedial target based 
Source of parametor value 

d ~_]pH value 

Halt lite tor degradation of contaminant in water 
Calculated decay rate 

Width of plume in aquifer at source 
Plume thickness in aquifer at source 

Bulk density of aquiter materials 
Etfective porosity of aquifer 

Hydraulic gradient 
Hydraulic conductivity of saturated aquifer 

Distance to compliance point 
Distance (lateral) 
Distance (depth) t li 

Time since pollutant entered groundwater 
Paramotors values determined from options 

Partition cootticient 
Longitudinal disporsivity 
Transverse dispersivity 

Vertical dispersivity 
Parameter values should be checked against Level 1 and 2 

point to 

Calculated Parameters 

Groundwater flow velocity 
Retardation factor 
Decay rate used 

Hydraulic gradient tised in aquifer flow down-aradient 
Rato of contaminant flow due to retardation 

Ratio of Compliance Point to Source Concentration 
Attenuation factor (Co/Cen) 

Remedial Targets 

Tavera Remedial target 
Ogata Banks 

Variable 

v 
Rt 

4.06E+03 
6.55E-04 
4.65E+02 
3.236+00 
4.21E+00 

days 

gicm? 

Acid dissociation constant 
[Howard et al. 1997. 
calculated 
trom Lovel 2 
trom Level 2 

in aquiter traction 

Soil water partition coefficient ka 4.256+03 vg 

[Updated technical background to the CLEA model (SR3) table 4.4 
3.30.01 
4.4502 
2.70E+00 
4.25E+02 

L_1.00E-s9 | 

4.256+03 
12.500 
1.250 
0.425 

fraction 
fraction 
mid 

4 

fraction 
mid 

fraction 
fraction 

mglkg_|For comp: 

[Updated technical background to tho CLEA mjDetine dispersivity (click brown cell and use pull down list) 
Dikpersivities 10%, 1%, 0.1% of pathway length from Level 2 (adjusted) 

trom Level 2 
Enter value Calc value Xu & Eckstein 

ax 1,25E+01 

az 1,25E+00 

Vertical dispersivity ay 
Note values of dispersivity must be > 0 

ime variant options only 1.25601 

S00 options 
8500 eptions 
300 options 
8seo options 

Xu & Eckstein (1995) report ax = 0.83(log;9x)*4"*; az = aw/10, ay = ax/100 are assumed 

Note 
This worksheet should be used if pollutant transport and 
degradation is best described bya first ofder reaction. It 
degradation is best desribed by an electron limited 
dogradation such as oxidation by Oz, NOs, SO, etc than 
an alternative solution should be used 

For comp: d pore water 
[This assumes Level 1 Remedial Target is based on Target Concentration, 

This 
Distance to compliance point 

Ratio of Point to Source 

Care should be used when calculating 

Coal, 2.23E-01 

# 8ossumes Level 1 Remedi 
partitioning equation, 

80 
Target calculated from soil-water 

fraction Ogote Banks 

using 8as this may result in 
The recommended value for time when calculating the remedial target is 9.9E+99 

Romedial targets worksheet v3.1 

of the remedial target, 

) Environment 
. WV Agency 

196400 
oro 
08-01 
700-01 
s.0c-01 
506-01 | 
400-01 | 

00-01 | 
200-01 | 

(49g 
eu) vayarmoaau93 

wart 

1.06-01 
0.06400 

Distanes (mn) 
° 20 40 0 Cn 

Distance 

Note: 8Relative concentration9 js the ratio of calculated concentation at a 
given to the source 
assume plume disperses {rom the top of the aquifer, An alternative solution 
8assuming the centre of the plume is located at the mid-depth of the aquifer 
{s presented in the calculation sheets, 

This sheet calculates the Level 3 remedial target for solls(mg/kg) or for pore water (mor 
based on the distance to the receptor or compliance located down hydraulic 
the source Three 

gradient of 
lution methods are included, the preferred option is Ogata Banks. By 

setting a long travel time (e.g. 899) it will give the steady state solution, which should 
always be used when cal lating remedial targets. 
8The measured soll concentration as mg/kg or pore water concentration should be 
compared with the Level 3 remedi 

Note if contaminant is not subject to first order degradation, then set half life 

target to determine the need for further action. 

ns 9,9E+99, 

Ogata Banks 
From calculation she 

Relative 
concentration 

(relative) 
distance-concentration graph 

2.88601 
2.71601 
2.56E-01 
2.42E-01 
2.29E-01 

for 

08/09/2023,08:26 
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Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 
This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 
Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 
policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 
All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Liability: The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 
responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 
performance of any part of the worksheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 
be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions 

Details to be completed for each assessment 

Site Name: Ardrossan 
Site Address: North Ayrshire 

Completed by: 

Date: 06-Sep-23 Version: Vi.1 

Contaminant C12-16 Aro 
Target Concentration (C;) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 
Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 
calculated as either mg/kg (for comparision with soil measurements) or mg/l (for comparison with leaching tests or pore water concentrations). 

Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 

Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 
Data carried forward from an earlier worksheet are identified by a light green background 
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 

calculations. 

08/09/2023, 09:00 
Environment Agency Publication 20, Remedial Targets worksheet v3.1 C12-16 v1.1 TML 6.9.23Introduction



Remedial Targets Worksheet , Release 3.2 

Level 1 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Air filled soil porosity 

Bulk density of soil zone material 

Henry's Law constant 

Entry if specify partition coefficient (option) 

Soil water partition coefficient 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon (in soil) 

Organic carbon partition coefficient 

Entry for ionic organic chemicals (option) 

Sorption coefficient for neutral species 

Sorption coefficient for ionised species 

PH value 

Acid dissociation constant 

Fraction of organic carbon (in soil) 

Soil water partition coefficient used in Level Assessment 

Level 1 Remedial Target 

Environment 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

C12-16 Aro 

Cc, 0.001 mgll 

Variable Value Unit Source of parameter value 

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a 

| d target concentration and theoretical calculation of soil water partitioning. 

Three options are included for determi 

8w 3.30E-01 _|fraction 
ga 2.00E-01 _Irraction 
p 1.216400 |gfem? 

CLEA Sandy Loam 

CLEA Sandy Loam 

CLEA Sandy Loam The measured soil concentration as mg/kg should be compared with the Level 1 

H 5.30E-02 _|gimensionless |Total Petroleum Hydrocarbon Criteria Working Groug"®#*<@! target to determine the need for further action. 

cc a. | 
foc 3.70E-02 __|fraction 

Koc 5.01E+03 4 |i/kg 

Site Specific Data (historic) | 

Total Petroleum Hydrocarbon Criteria Working Group Series (TPHCWG), 1999. Human Health Risk-Based Evaluation of Petroleum Release Sites: Impi 

Koe,n Vkg 

Koei Vkg 

pH PH units 

pKa 

foc fraction 

Kd 1.85E+02 Ukg Calculated value 

Level 1 Remedial Target 4.86E-01 mg/kg _|(for comparison with soil analyses) 

or 

0.001 mg/l (for comparison with leachate test results) 

Remedial targets worksheet v3.1 08/09/2023, 09:00 
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Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Hydraulic Conductivity of aquifer in which dilution occurs 

Hydraulic gradient of water table 

Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Define mixing zone depth by specifying or calculating depth (u: ig pull down list) 

Enter mixing zone thickness 

Calculated mixing zone thickness 

Calculated Parameters 

Cy 

Variable 

Inf 

A 

Mz 

Mz 

[12-16 Aro ]from Level 1 This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water 

0.001 mgll 

Value Unit 

from Level 1 (mg/l). 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 

to determine the need for further action. Equations presented in 'Hydrogeological risk assessment for land contamiantion9 

(Environment Agency 2006) 

Source of parameter value 

[ _6.65E-04 | Rainfall (FEH) - Evaporation (CEH) 25% of long term| 

[___3.30E+03 | Estimated Area of Plume (Acena) Not used in calculation 

2.00E+01 m Estimated Plume Length 

1,00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

5.70E+00 md Site Data (historic) 

1.07E-02 fraction Site Data 

2.00E+01 m Site Data (20) Not used in calculation 

0,00E+00 mg/l Assumed to be 0 

Calculate 

2.33E+00 

Dilution Factor 

Level 2 Remedial Target 

DF 1.A7E+01 

1.17E-02 
or 

2.17E+00 

mgil 

mg/kg 

Additional option 
Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor (dilution only) 

Remedial targets worksheet v3.1 

Cc 

For comparison with measured pore water concer ion. This Level 1R dial Target is based on Target Concent 

For comparison with measured soil ion. This Level 1 

R dial Target lated from soil-wat 

[_0.00E+00 i mg/l 

Site being assessed: Ardrossan] Tee: 

0.00E+00 mg/l 

[ Completed by: mG Eee 
Date imac anata OO-Sep-23 rit gets 

0 Version: Aba leet RNS NESE UN i 

08/09/2023,09:00 

C12-16 v1.1 TML 6.9.23Level2 Soil
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Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil See Noto 

Input Parameters Variable Value Unit Source Enter method of defining partition co-efficient (using pull down list) 

Contaminant 

Target Concentration Cr 
Dilution Factor DF 

(Sate Aro }rom Level 1 
[0.001 | moll fromLevel 1 

AATE+01 from Level 2 

Select analytical solution (click on brown cell below, then on pull-down menu) 

Select nature of decay rate (click on brown cell below, then on pull-down menu) 

8Appronch for simulating degradation of pollutants; [Apply degradation rate to dissolved 

Entry If specify partition coefficient (option) 
Soil water partition coefficient Kd 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon in aquifer foc 

Organic carbon partition coefficient Koc 

lEntry for lonic organic chemicals (option) 
Sorption coefficient for related species: Keen vk 

8Sorption coefficient for ionised species Keg tik 
]pH value 
8Acid dissociation constant pKa 

[Total Potroleum of Me rhe 

Mutants onl 

Value Unit Variable 8Source of parameter value 
ad Enter ration Determine remedial target based iu 

Half lite for degradation of contaminant in water 
Calculated decay rate 

Width of plume in aquifer at source 
Plume thickness in aquifer at source 

Bulk density of aquiter matorials 
Effective porosity of aquifer 

Hydraulic gradient 
Hydraulic conductivity of saturated aquifer 

Distance to compliance point 
Distance (lateral) to compliance point perpendicular to flow direction 
Distance (depth) point to 

Time since pollutant entered groundwater 
Parameters values dotormined from options 

Partition coefficient Kd. 
Longitudinal dispersivity ax 
Transverse dispersivty az 

Vertical dispersivty ay 
Parameter values should be checked against Level 1 and 2 

4.50E+03 in aquiter foc {traction 
calculated 
from Level 2 
from Level 2 

Soll water partition coefficient Kd T.2TE+01 vig 

[Updated technical background to the CLEA model (SR3) tablo 4.4 

from Level 2 
Cale value Xu & Eckstein 

a
u
r
 

time variant options only 
Note values of dispersivity must be > 0 

ka see options 
m 44 so@ options 
m see options 
m 4_ so@ options 

Xu & Eckstein (1995) report ax = 0,83(logyox)*4"*; az = ax/10, ay = ax/100 are assumed 

Note 
This worksheet should be used if pollutant transport and 
degradation is best described bya first order reaction, It 

sao aa degradation ts best desribed by an electron limited 
pagrts degradation such as oxidation by 02, NO3, SO, etc than 

fraction ui an alternative solution should be used 

Calculated Parameters Variable 

Groundwater flow velocity Vv 
Retardation factor Rf 
Decay rate used =A 

Hydraulic gradient used in aquifer flow down-gradiont =| 
Rate of contaminant flow dua to retardation 

Ratio of Compliance Point to Source Concentration Crp/Ce 

Attenuation factor (Co/Ceo) AF 9.53E+00 fraction 

Remedial Targets 
Level 3 Remedial Target AATED1 mall 

Ogate Banka or 
For comparison with measured pore water concentration, 

based on Target Concentration. 
This 

assumes Level 1 Remedial Target calculated from soil-water 
partitioning equation. 

fraction Ogata Banks 

make 
Distance to compliance point 125 m 

Ratio of Point to Source eolCy 1,05 -01 

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of tho remedial targat. 
The recommended value for time when calculating the remedial target is 9,9&+89 

Remedial targets worksheet v2.1 

ee Environment 
Y Agency 

10¢+00 
n.0r-01 
00-01 
700-01 
o.ot-01 
5.00-01 
400-01 
2.00-01 
2ot-01 
.0c-01 
o.pcs00 

(sun 
eu) Lergernoa2039 

eA 
a 

° 20 40 

Noto: 8Relative concentration9 
to 

plume disperses trom the top of the aquifer. An alternative solution assuming 
the centre of the plume is located at the mid-depth of the aquifer is presented 
{in the calculation sheets. 

tho ratio of calculated concentation at a given 7 

This sheet calculates the Lovel 3 remedial target for solls(mp/kg) or for pore water (mg 
based on the distance to the receptor or compliance located down hydraulic gradient of the 
8source Three solution methods are included, the preferred option is Ogata Banks.By setting 
1a long travel time (e.g, 9E99) It vill give the steady state solution, which should always be 
used when calculating remedial targets, 

The measured soll concentration as ma/ky or pore water concentration should be compared 
with the Level 3 remedial target to determine the need for further action. 

Note if contaminant is not subject to first order degradation, then set half as 9.9E+99, 

Ariocnan 

distance-concentration graph 
{relative) 

Ogata Banks 
From calculation sheet 

Distance 
Relative 
concentration 

(No units) 
1,0E+00 
9,146.01 

1126-01 
1,05E-01 

08/09/2023,09:00 
C12-16 v1.1 TML 6.9.23



Hydrogeological risk assessment for land contamination 

Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 

This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 

Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 

policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 

All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

: The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 

responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 

performance of any part of the worksheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 

be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions) 

Details to be completed for each assessment 

Site Name: Ardrossan 

Site Address: North Ayrshire 

Completed by: 

Date: 06-Sep-23 Version: V1.2 

Contaminant C12-16 Aro 

Target Concentration (C;) 0.001 mg/l Origin of C;: | Marine EQS / LoD in solids 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 

Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 

calculated as either mg/kg (for comparision with soil measurements) or mg/I (for comparison with leaching tests or pore water concentrations). 

Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 

Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 

Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 

Data carried forward from an earlier worksheet are identified by a light green background 

It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 

calculations. 

11/09/2023, 18:15 

Environment Agency Publication 20, Remedial Targets worksheet v3.1 C12-16 v1.2 TML 6.9.23 USEPA KOC and ConstantIntroduction



Remedial Targets Worksheet , Release 3.2 

Level 1 - Soil 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

Contaminant C12-16 Aro 

Target concentration Cy 0.001 mg/l 

Input Parameters Variable Value Unit Source of parameter value 

Standard entry 

Water filled soil porosity 8w 3.30E-01 fraction CLEA Sandy Loam This sheet calculates the Level 1 remedial target for soils(mg/kg) based ona 

selected target concentration and theoretical calculation of soil water partitioning. 

Three options are included for determining the partition coefficient. 

g/cm? CLEA Sandy Loam The measured soil concentration as mg/kg should be compared with the Level 1 

Henry's Law constant H 1.04E-03 _|dimensionless |USEPA; ECHA Support Doc for the Identification of remedial target to determine the need for further action. 

Entry if specify partition coefficient (option) 

Soil water partition coefficient Kd «= IN ic 
Entry for non-polar organic chemicals (option) 

Air filled soil porosity 8a 2.00E-01 = |fraction CLEA Sandy Loam 

Bulk density of soil zone material p 1.21E+00 

Fraction of organic carbon (in soil) foc 3.70E-02 __|fraction Site Specific Data (historic) 

Organic carbon partition coefficient Koc 4.21E+04__|I/kg USEPA; ECHA Support Doc for the Identification of Anthracene, 2008; Chemical Fate Half-Lives for Toxics Release Inventory (TRI) Chemicals, Syracuse 

Entry for ionic organic chemicals (option) 

Sorption coefficient for neutral species Koen Wkg 

Sorption coefficient for ionised species Koes Vkg 
PH value pH PH units 

Acid dissociation constant pKa 

Fraction of organic carbon (in soil) foc fraction 

Soil water partition coefficient used in Level Assessment Kd 1.56E+03 kg Calculated value 

Level 1 Remedial Target Site being assessed: Ardrossan 

Level 1 Remedial Target 1,56E+00 mg/kg __|(for comparison with soil analyses) Completedby: 

"06-Sep-23 © ICR an : na 

Mileeninnras : reine ie) 
or Date: 

0.001 mgil (for comparison with leachate test results) 

Remedial targets worksheet v3.1 11/09/2023, 18:15 
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Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 
Target concentration 

Input Parameters 

Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Conductivity of aquifer in which 

Hydraulic gradient of water table 

Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Hydrai 

Define mixing zone depth by specifying or calculating depth (using pull down list) 

Enter mixing zone thickness 

Calculated mixing zone thickness 

Calculated Parameters 

Cy 

Variable 

Inf 

Environment 
ASENCY 

[C12-16 Aro 
0.001 

Value 

mg/l 
|from Level 1 This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water 

from Level 1 (mg/l). 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 

to determine the need for further action. Equations presented in 'Hydrogeological risk assessment for land contamiantion9 

(Environment Agency 2006) 

Source of parameter value 

6.65E-04 Rainfall (FEH) - Evaporation (CEH) 25% of long term 

3.30E+03 Estimated Area of Plume (Acena) Not used in calculation 

2.00E+01 m Estimated Plume Length 

1.00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

5.70E+00 mid Site Data (historic) 

1.07E-02 fraction Site Data 

2.00E+01 m Site Data (20) Not used in calculation 

0.00E+00 mg/l Assumed to be 0 

Calculate 

2.33E+00 

Dilution Factor 

Level 2 Remedial Target 

DF 4.17E+01 

41.17E-02 
or 

1.82E+01 

mg/l 

ma/kg 

For comparison with measured pore water concentration. This assumes Level 1 Remedial Target is based on Target Concentrati 

For comparison with measured soil concentration. This assumes Level 1 

Additional option 
Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor (dilution only) 

Remedial targets worksheet v3.1 

Ce 

Remedial Target calculated from soil-water 

~ Ardrossan IF 

[_0.00E+00 mg/l 
Site being assessed: 

0.00E+00 mg/l 

| | Completed b 
Datel ates 

(e) Version: 

11/09/2023,18:15 
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Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil Soo Note 

Input Parameters Vari le Value Unit Source 

C12-16 Aro from Level 1 

0.001 mg/l from Loval 1 
1ATEH1 from Loval 2 

Select analytical solution (click on brown cell below, then on pull-down menu 

Enter method of defining partition co-efficient (using pull down list) 

Calculate for non-polar organic chemicals 1.06400 
9.0601 
2.06.01 

Calculated (relative) concentrations for 
distance-concentration graph Contaminant 

Target Concentration Cr 

Dilution Factor. DF. 7.06-01 
Entry if specify partition coofticient (option) Ogata Banks 
Soil water partition coafficient Kd From calculation sheet 

Relative 
concentration 

{No units) 
2.0601 0 1.0E+00 
400-01 6.3 9.14E-01 

7.32E01 
5.90E-01 

Vkg 0.0r+00 12.5 
kg 0 40 100 120 149 18.8 

25.0 4.88E-01 

13 4.13E01 
fraction telative concentration9 is the ratio of calculated concentation at a givon 375 3.56E-01 

ion compared to the source concentration, The calculations assume plume 43.8 3.11601 
disperses from the top of the aquifer, An alternative solution assuming the contro 50.0 2766.0 

from Lovel 2 of the plumo is located at tho mid-dopth of the aquifer is presented in the a6 ipa a from Lovel 2 calculation sheets, 
Updated technical background to the CLEA model (SR3) tablo 4.4 62.5 2.23E01 

2.03E-01 
from Laval 2 (adjusted) 75.0 1.85601 
from Leval 2 81.3 4.71601 
[Seawall to Firth of Clyde ] Cale value Xu & Eckstein 87.5 4.58E-01 

|Longitudinal dispersivity ax 93.8 1.46601 

| Transverse dispersivity az 1.36E01 
time variant options only Vertical dispersivity ay 4.27E-01 

Note values of dispersivity must be > 0 4.19E-01 
4.12601 
1.05E-01 

6.06-01 
506-01 
4.06.01 
2.06.01 

couati Entry for non-polar organic chemicals (option) Ogata Banks 

Select nature of decay rate (click on brown cell below, then on pull-down menu) 

Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved pollutants only 

Distance 
Fraction of organic carbon in aquifor foc 
Organic carbon partition cootficiont Koc 
]Entry for ionic organic chemicals (option) 

8Sorption coefficient for related specios Keen 
Sorption coefficient for ionised species Koes 
pH valuo pH 
8Acid dissociation constant pKa 
Fraction of organic carbon in aquifer foc 

(sun 
ov) v

o
p
e
s
p
a
 

2409 a
m
e
 

2 

Variable Value Unit _ Source of parameter value 
Enter source concentration| Determine remedial target based on assumed concentration 

Half life for degradation of contaminant in water tra 
Calculated decay rate 2 4.62E04 

Width of plume in aquifer at source Zz 2,00E+01 m 
Plume thicknoss in aquifer at sourco Sy 2.33E+00, m 

Bulk donsity of aquifor materials =p 7.21E+00 g/cm? 
Effective porosity of aquifer n 3.30E-01 fraction 

Hydraulic gradient 1 1.17E-02 fraction 

K 5.70E+00 md 

x 

y 
t 

1,50E+03 days [Total Petroleum Hydrocarbon Criteria Worki 
calculated: 

8Soil water partition coofficiont Kd 6.10E+02 Vkg 

Distance to compliance point 
Distance (lateral) to compliance point porpendicular to flow direction 
Distance (depth) to compliance point perpendicular to flow direction 

Time since pollutant entered groundwater 
Parameters values determined from options 

Partition coefficient Kd 
Longitudinal disporsivity ax 

az 
ay 

1,25E+02 m 
m 
m 

1,00E+99 days 

6.10E+02 kg 
[12500 | m 

4.250 m 
0.125 m 

see options 
see options 
see options 

300 options 

Xu & Eckstein (1995) report ax = 0,83(logyox)<*"*; az = aW10, ay = ax/100 are assumed 
Transverse disparsivity 

Vertical dispersivity 
Parameter values should be checked against Level 1 and 2 

This shoot calculates the Level 3 remedial target for solls(mg/kg) or for pore water (mail), based 
on the distance to tho recaptor or compliance located down hydraulic gradiant of tho sourco 
Three solution methods are Included, the preferred option is Ogata Banks.By setting a long 

will give the steady state solution, which should always be used when Noto 
8This worksheet should bo used If pollutant transport and 
dogradation is best described by a first order reaction. If 
dogradation is best desribed by an electron limited 
degradation such as oxidation by 02, NOs, SO, otc than an 
alternative solution should be used 

Calculated Parameters Variable 
Tho measured as mg/kg or pore water 
the Level 3 romedial target to determine the need for further action, 

should be compared with 
Groundwater flow volocity 4v 

Rotardation factor = Rf 

Decay ratoused = 7. 
Hydraulic gradient used in aquifer flow down-gradiont = 

Rate of contaminant flow due to retardation 
Ratio of Compliance Point to Source Concentration 

Attenuation factor (Co/Cgp) AF 

2.02E-01 mid 
2.24E+03 fraction 
2.07E-07 a 

fraction 
9,04E-05 mid 

fraction 
fraction 

Noto if contaminant is not subject to first ordor degradation, thon set half ifo as 9.9E+99, 

Remedial Targets 

Level 3 Remedial Target 
Ogatn Banks 

Distance to compliance point 

For comparison with measured pore water concentration, 
This assumes Lovol 1 Romedial Target is based on Targot Concentration. 

For comparison with moasurod soll concentration, This 

assumes Lovel 1 Remedial Targat calculated from soil-wator 
partitioning equation, 

fraction Ogata Banks Ratio of Compliance Point to Source Concentration Cyp/C, 1.05E-01 

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial targat. 
The recommended value for time whon calculating the romodial targot is 9.9E+99 

11/09/2023,18:15 
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G BS, Environment 
Agency 

Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 
This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 
Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 
policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 
All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Liability: The Environment Agency does not promise that the worksheet will provide any Particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 
responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 
performance of any part of the worksheet. We do not promise that the media will always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 
be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Too! Pak and Analysis Tool Pak-VBA (to calculate error functions 

Details to be completed for each assessment 

Site Name: Ardrossan 
Site Address: North Ayrshire 

Completed by: 
Date: 07-Sep-23 Version: Vid 

Contaminant Dibenz(a,h)anthracene 
Target Concentration (C;) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 
Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 
calculated as either mg/kg (for comparision with soil measurements) or mg/l (for comparison with leaching tests or pore water concentrations). 
Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 
Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 
Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 
Data carried forward from an earlier worksheet are identified by a light green background 
It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 
calculations. 

08/09/2023, 09:24 
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Remedial Targets Worksheet , Release 3.2 

Level 1 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Water filled soil porosity 

Air filled soil porosity 

Bulk density of soil zone material 

Henry's Law constant 

Entry if specify partition coefficient (option) 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon (in soil) 

Organic carbon partition coefficient 

Entry for ionic organic chemicals (option) 

Sorption coefficient for neutral species 

Sorption coeffi nt for ionised species 

PH value 

Acid dissociation constant 

Fraction of organic carbon (in soil) 

Soil water partition coefficient used in Level Assessment 

Level 1 Remedial Target 

Environment 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals 

Dibenz(a,h)anthracene 

Cc, 0.001 mg/l 

Variable Value Unit Source of parameter value 

ew 3.30E-01 

0a 2.00E-01 

p 1.21E+00 

H 5.76E-06 

co .. 

1.19E-02 

5.65E+05 

This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a 

| target concentration and theoretical calculation of soil water partitioning. 

Three options are included for determining the partition coefficient. 

fraction CLEA Sandy Loam 

CLEA Sandy Loam 

CLEA Sandy Loam 

USEPA 

fraction 

g/cm? The measured soil concentration as mg/kg should be compared with the Level 1 

remedial target to determine the need for further action. 
lensionless 

foc Site Specific Data (historic) 

Means et al, 1980 from USEPA Koc Vkg 

Koen 

Koa 

Vkg 

Vkg 

pH PH units 

pKa 

foc fraction 

Kd 6.75E+03 Vkg Calculated value 

Level 1 Remedial Target 6.75E+00 

or 

0,001 

mg/kg (for comparison with soil analyses) 

mall (for comparison with leachate test results) 

Remedial targets worksheet v3.1 08/09/2023, 09:24 
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Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Hydraulic Conductivity of aquifer in which dilution occurs 

Hydraulic gradient of water table 

Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Define mixing zone depth by specifying or calculating depth (using pull down list) 

Enter mixing zone thickness 

Calculated mixing zone thickness 

Calculated Parameters 

Cc, 

Variable 

Inf 

A 

Mz 
Mz 

Dibenz(a,h)anthracene 

0.001 

Value 

mg/l 

Unit 

from Level 1 (mg/l). 

The measured si 

(Environment Agency 2006) 

Source of parameter value 

[___1.70E-03 [ Rainfall (FEH) - Evaporation (CEH) 25% of long term | 

[_3.30E+03 | Estimated Area of Plume |Not used in calculation 

4,00E+01 m Estimated Plume Length 

1.00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

2.70E+00 md Site Data (historic) 

1.07E-02 fraction Site Data 

1.65E+02 m Site Data Not used in calculation 

0.00E+00 mg/l Assumed to be 0 

Calculate 

6.33E+00 

Dilution Factor 

Level 2 Remedial Target 

DF 3.69E+00 

3.69E-03 
or 

2.49E+01 

mg/l 

mo/kg For comparison with measured soil concentration. This assumes Level 1 

Additional option 
Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor ( lution only) 

Remedial targets worksheet v3.1 

Ce 

Remedial Target calculated from soil-water 

from Level 1 This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water 

concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 

to determine the need for further action. Equations presented in 'Hydrogeological risk assessment for land contamiantion9 

Gs) Environment 

For comparison with measured pore water concentration. This assumes Level 1 Remedial Target is based on Target Concent 

[__0.00E+00 mg/l 

Site being as: d 

0.00E+00 mg/l 

| Completed by: 

6 Version: 

Dibenzo(a,h)anthracene v1.5 TML 7.9.23 FOC K Inf KoCLevel2 Si 
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Remedial Targets Worksheet , Release 3.2 

Level 3 - Soil Soe Note 

Input Parameters Variable Value unit 

Target Concentration Cr 
Dilution Factor 

Select nature of decay rate (click on brown cell below, then on pull-down menu) 

Source Enter method of defining partition co-efficient (using pull down list) 
Cajculate for non-polar a1 

trom Level 4 
from Level 4 
trom Level 2 

Entry If specify partition coefficient (option) 
Soll water partition coefficient Kd 

Entry for non-polar organic chemicals (option) 

Fraction of organic carbon in aquifer foc 
oO tition coetticiont Koe 

Approach for simulating degradation of pollutants. [Apply 

Variable 

Tate to dissolved pollutants only 

Value 

]éntry for ionic organic chemicals (option) 

Unit 
Sorption coefficient for related species Koen Kg. 
Sorption coefficient for ionised species: Kea vko Source of parameter value 

Enter source concentration| 

Halt ti for degradation of contaminant in water 
Calculated decay rate 

Width of plume in aquiter at source 
Plume thickness in aquifer at source 

Bulk density of aquiter materials 
Effective porosity of aquifer 

Hydraulic gradient 

Determine remedial tar; 

7.88E+03 

Hydraulic conductivity of saturated aquifer 
Distance to compliance point 

Distance (lateral) to 
Distance (depth) t lance point to 

Time since pollutant entered groundwater 
Parameters values detorminad from options 

Longitudinal dispersivity ax 
Transverse dispersivity az 

Vertical dispersivity ay 

L_1.00&-s9__ | 

6.75E+03 

Parameter values should be checked against Level 1 and 2 

Calculated Parameters Variable 

Groundwater flow velocity Vv 
Retardation factor RE 
Decay rato used =. 

Hydraulic gradient used in aquifer flow down-gradient =| 
Rate of contaminant flow due to retardation =u 

Ratio of Compliance Point to Source Concentration Ceo/Cy 
Attenuation factor (ColCeo) AF 

Remedial Targets 
Levers Remedial Target 

Opata Banks 

1,20E-01 
247E+04 
1.49E-08 
1.47E-02 
4,856-08 

fraction 
mid 

fraction 
fraction 

mal 

t based on assumed concentration pH value pH 
8Acid dissociation constant pKa 

[Howard ot al_ 1997. Environmental DopradatidFraction of organic carbon in aquifer foc 
calculated 
trom Level 2 
from Level 2 
[Undated technical background to the CLEA model (SR3) table 4.4 

fraction 

Soll water partition costticient kd 6.75E+03 kg 

Distance to compliance point 

Ratio of Compliance Point to Source Concentration Cep/Ce 5.13E-01 

ma/kg. 
# 

fraction 

ax [1.256+01] 
az [7.256+00 | 

time variant options enly [3.25601 | 
Note values of dispersivity must be > 0 

8soe options 
00 options 
8500 options 
see options 

Xu & Eckstein (1995) report ax = 0.83(logyex)*"*; az = ax/10, ay = ax/100 are assumed 

Note 
This worksheet should bo used if pollutant transport and 
degradation is best described bya first order reaction, It 
degradation is best desribed by an electron limited 
degradation such as oxidation by Oz, NOs, SO, ete than 
an alternative solution should be used 

|For comp: 1d pore water 
This assumes Level 1 Remodial Target is based on Target Concentration, 
For comparison with measured soll concentration. This 
8assumes Level 1 Remedial Target calculated from soll-water 
partitioning equation. 
Ogata Banks 

Care should be remedial targets using the 
The recommended value for time when calculating the remedial target is 9.9E+99 

Remedial targets worksheet v3.1 

this may result in an the remedial target. 

fey Environment 
OAV Agency 

1.00400 
oto 
00-01 
700-01 
vot-o1 
500-01 
400-01 
300-01 
20c-01 

(spun 
eu) ueranursusa 

e
a
e
 

0-01 
ont+00 

Distance (m) 

Noto: 8Relative concentration9 is the ratio of calculated concentation at a 
aiven id to the source 
assume plume disperses from the top of the aquifer. An alternative solution 
assuming the centre of the plume is located at the mid-depth of the aquifer 
\s presented in the calculation sheets. 

Cale value Xu & Eckstein 

This sheet calculates the Level 3 remedial target for solls(mo/kg) or for pore water (moi), 
based on the distance to the receptor or compliance located down hydraulic gradient of 
the source Three solution methods are included, the preferred option is Ogata Banks,By 
setting a long travel time (0,9. £99) It will give the steady state solution, which should 
always be used when calculating remedial targets, 
The measured soil 18 mg/kg OF pore wati iid be 
compared with tho Level 3 romedial target to dotermine the need tor further action, 

Note if contaminant is not subject to first order degradation, then set half life as 9,9E+99, 

(relative) for 
distance-concentration graph 

Ogata Banks 
From calculation sheet 

Distance 
Relative 

concentration 

(No units) 
1.0E+00 
9.82E-01 
9,63E-01 

5.70E-01 
5.50E-01 
5.31E-01 
5.13E-01 

08/09/2023,08:24 
Dibenzofa,h)anthracene v1.5 TML 7.9.23 FOC K Inf KoC 



(iS) Environment 
Agency 

Hydrogeological risk assessment for land contamination 
Remedial Targets Worksheet , Release 3.2 
First released: 2006. Version 3.2: January 2013 

This worksheet has been produced in combination with the document 'Remedial Targets Methodology: Hydrogeological risk assessment for land contamination ( 

Environment Agency 2006). 

Users of this worksheet should always refer to the User Manual to the Remedial Targets Methodology and to relevant guidance on UK legislation and 

policy, in order to understand how this procedure should be applied in an appropriate context. 

© Environment Agency, 2006. (Produced by the Environment Agency's Science Group) 

The calculation of equations in this worksheet has been independently checked by Entec (UK) Ltd on behalf of the Environment Agency. 

All rights reserved. You will not modify, reverse compile or otherwise dis-assemble the worksheet. 

Liability: The Environment Agency does not promise that the worksheet will provide any particular facilities or functions. You must ensure that the worksheet meets your needs and you remain solely 

responsible for the competent use of the worksheet. You are entirely responsible for the consequences of any use of the worksheet and the Agency provides no warranty about the fitness for purpose or 

performance of any part of the worksheet. We do not promise that the media always be free from defects, computer viruses, software locks or other similar code or that the operation of the worksheet will 

be uninterrupted or error free. You should carry out all necessary virus checks prior to installing on your computing system. 

IMPORTANT: To enable MS Excel worksheet, click Tools, Add -Ins, Analysis Tool Pak and Analysis Tool Pak-VBA (to calculate error functions 

Details to be completed for each assessment 

Site Name: Ardrossan 

Site Address: North Ayrshire 

Completed by: 

Date: 06.09.23 Version: V1.1 

Contaminant Napthalene 

Target Concentration (C;) 0.001 mg/l Origin of C;: Marine EQS 

This worksheet can be used to determine remedial targets for soils (Worksheets Level 1 Soil, Level 2 and Level 3 Soil) or to determine remedial targets for groundwater (Level 3 

Groundwater). For Level 3, parameter values must be entered separately dependent on whether the assessment is for soil or groundwater. For soil, remedial targets are 

calculated as either mg/kg (for comparision with soil measurements) or mg/l (for comparison with leaching tests or pore water concentrations). 

Site details entered on this page are automatically copied to Level 1, 2 and 3 Worksheets. 

Worksheet options are identified by brown background and employ a pull-down menus. Data entry are identified as blue background. 

Data origin / justification should be noted in cells coloured yellow and fully documented in subsequent reports. 

Data carried forward from an earlier worksheet are identified by a light green background 

It is recommended that a copy of the original worksheet is saved (all data fields in the original copy are blank). 

The spreadsheet also includes a porosity calculation worksheet, a soil impact calculation worksheet and a worksheet that performs some simple hydrogeological 

calculations. 

08/09/2023, 09:05 

Environment Agency Publication 20, Remedial Targets worksheet v3.1 Napthalene v.1.1 TML 6.9.23Introduction



Remedial Targets Worksheet , Release 3.2 aN Environment 

Level 1 - Soil fin 

Select the method of calculating the soil water 

Partition Co-efficient by using the pull down menu 

below 

Calculate for non-polar organic chemicals | 

Contaminant Napthalene 

0.001 mg/l 

Input Parameters Variable Value Unit Source of parameter value 

Standard entry 

Target concentration 

Water filled soil porosity Ow 3.30E-01 fraction CLEA Sandy Loam This sheet calculates the Level 1 remedial target for soils(mg/kg) based on a 

Air filled soil porosity ea 2.00E-01 fraction CLEA Sandy Loam 

Bulk density of soil zone material p 1.21E+00 | g/cm? CLEA Sandy Loam 

Three options are included for determining the part n coefficient. 

The measured soil concentration as mg/kg should be compared with the Level 1 

Henry's Law constant H 6.62E-03 4|dimensionless |Environment Agency 2008. Compilation of data for p remedial target to determine the need for further action. 

Entry if specify partition coefficient (option) 

ion coefficient Kd ae. 

Entry for non-polar organic chemicals (option) 

Soil water pa 

Fraction of organic carbon (in soil) foc 3.70E-02 4_|fraction Site Specific Data (historic) | 

Organic carbon partition coefficient Koc 6.46E+02 4 |I/kg Environment Agency 2008. Compilation of data for priority organic pollutants for derivation of Soil Guideline Values 

Entry for ionic organic chemicals (option) 

Sorption coefficient for neutral species Koen V/kg 

Sorption coefficient for ionised species Koei Vkg 

pH value pH PH units 

Acid dissociation constant pKa 

Fraction of organic carbon (in soil) foc fraction 

Soil water partition coefficient used in Level Assessment Kd 2.39E+01 kg Calculated value 

ted target concentration and theoretical calculation of soil water partitioning. 

Level 1 Remedial Target 

Level 1 Remedial Target 2.42E-02 mg/kg 4|(for 

or 

0.001 mail (for comparison with leachate test results) 

ison with soil lyses) 

Remedial targets worksheet v3.1 08/09/2023, 09:05 
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Remedial Targets Worksheet , Release 3.2 

Level 2 - Soil 

Contaminant 

Target concentration 

Input Parameters 

Standard entry 

Infiltration 

Area of contaminant source 

Entry for groundwater flow below site 

Length of contaminant source in direction of groundwater flow 

Saturated aquifer thickness 

Hydraulic Conductivity of aquifer in which dilution occurs 

Hydraulic gradient of water table 

Width of contaminant source perpendicular to groundwater flow 

Background concentration of contaminant in groundwater beneath site 

Define mixing zone depth by specifying or calculating depth (using pull down list) 

Enter mixing zone thickness 

Calculated mixing zone thickness 

Calculated Parameters 

Cc, 

Variable 

Inf 

A 

fa 
\ Environment 
Agency 

[Napthalene ]from Level 1 This sheet calculates the Level 2 remedial target for soils (mg/kg) or for pore water 

0.001 mg/l 

Value Unit 

from Level 1 (mg/l). 

The measured soil concentration as mg/kg or pore water concentration should be compared with the Level 2 remedial target 

to determine the need for further action. Equations presented in 'Hydr logical risk assessment for land contamiantion' 

(Environment Agency 2006) 

Source of parameter value 

[6656-04 | Rainfall (FEH) - Evaporation (CEH) 25% of long term | 

| 3.30E+03 | Estimated Area of Plume (acena) |Not used in calculation 

2.00E+01 m Estimated Plume Length 

1.00E+01 m Saturated Aquifer Depth to Sandstone 5+5m 

5.70E+00 md Site Data (historic) 

1.07E-02 fraction Site Data 

1.65E+02 m Site Data Not used in calculation 

0.00E+00 mg/l Assumed to be 0 

Calculate 

2.33E+00 m 

Dilution Factor 

Level 2 Remedial Target 

DF 4ATE+01 

1.17E-02 
or 

2.83E-01 

mg/l 

mg/kg 

For comparison with measured pore water cor i This Level 1 dial Target is based on Target Concent! 

For comparison with measured soil i This Level 1 

Additional option 
Calculation of impact on receptor 

Concentration of contaminant in contaminated discharge (entering receptor) 

Calculated concentration within receptor (dilution only) 

Remedial targets worksheet v3.1 

Cc 

R dial Target calculated from soil-wat 

[_0.00E+00 ] mg/l 
Site being assessed: Ardrossan | SS 

[ | 

0.00E+00 mg/l 

; eines 8f 
De inh nately 

po Wai Se 0 

08/09/2023,09:05 
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Remedial Targets Worksheet , Release 3.2 

MEN Environment 
Level 3 - Soil Sve Noto JW Agency 

Input Parameters Variable Value Unit Source Enter methoc! of defining partition co-efficient (using pull down list) 
Calculate for non-polar 01 +.0c+00 (relative) for 

| distance-concentration graph Contaminant 

Target Concentration Cr 
Dilution Factor DF 

Entry If specity partition coefficient (option) 
Soil water partition coefficient Kd 

Ogata Banks 

From calculation sheet 

Entry for non-polar organic chemicals (option) wiises, Ce eae 
Fraction of organic carbon in aquiter foc 

Organic carbon partition coefficient Koc 

Entry for jonic organic chemicals (option) 100-01 6.3 8.73E-01 

Sorption coefficient for related species Keen kg poe+00 12.5 7.04E-01 
Variable Value Unit Source of parameter val for d Kees vig ®: bal « me: * iad m= a 18.8 §.79E-01 

Enter source ration[ Determine remedial target based d ]pH value pH Distance (mm) 25.0 4.86E-01 
Acid dissociation constant pKa 31,3 4.15E-01 

Half life for degradation of contaminant in water ty (2.59E+02 days [Howard et al_ 1991. Environmental DegradatidFraction of organic carbon in aquifer foc fraction Note: 8Relative concentration9 is the ratio of calculated concentation at a 375 83.59E-01 
Colculsted decay rae». TaEOS dey"! coleaiated ven position compared to the source concentration, The calculations 43g 3,136.01 

a = assume plume disperses from the top of the aquifer. An alternative solution Width of plume in aguiter at source = Sz 4.656+02 m from Level 2 Soil water partition coatficiont ka 9.37E+00 vko srcuining tha Gantt ot thw stoma le tocales atta mic-tapth of fe onier 
Plume thicknoss in aquifer at source |= Sy 233E+00 m from Lavol 2 { presented in the calculation sheets, 56.3 2.43E-01 

Bulk density of aquifer materials 4.21E+00 oicm? [Updated technical background to the CLEA modo! (SR3) tablo 4.4 62.5 2.16E-01 
Effective porosity of aquifer 3.30E-01 fraction [Updated 8technical background to the CLEA m|Define dispersivity (click brown cell and use pull down list) 68.8 1.93E-01 

Hydraulic gradient 1.17E-02 | traction trom Level 2 (adjusted) [ 10%, 1%, 0.1% of pathway length 
Hydraulic conductivity of saturated aquifer 5.70E+00 mid trom Level 2 81,3 1,54E-01 

p 
fn 

1 
K 

Distance to compliance point x 4.25E+02 m Enter value Cale value Xu & Eckatein 87.5 1,396.01 
z [SS _| Longitudinal dispersivity ax 

y 
t 

5 mH a 5 2 wi g 
Distance (lateral) to compliance point perpendicular to flow direction 

Distance (depth) [I rransverse aispersivity az 
time vanant options only. Vertical dispersivity ay [ 4.25601 | 106.3 1,02E-01 

Note values of dispersivity must be > 0 125 9.26E-02 
00 options 118.8 8,40E-02 
8seg options Xu & Eckstein (1995) report ax = 0,83(logyox)*4"*; az = ax/10, ay = ax/100 are assumed 125.0 7.62E-02 
8See options This sheet calculates the Level 3 remedial target for soils(mg/ky) of for pore water (mo/1), 

soe options based on the distance to the receptor or compliance located down hydraulic gradient of 
the source Three solution methods are included, the preferred option is Ogata Banks,By 

Note setting a long travel time (e.g, 9E98) it will give the steady state solution, which should 
Calculated Parameters Variable This worksheet should be used if pollutant transport and always be used when calculating remedial targets, 

degradation is best described bya tirst order reaction. It The measured soil concentration as mg/kg or pore water concentration should be 
2026-01 mid. 8degradation is best desribed by an electron limited compared with the Level 3 remedial target to determine the need for further action, 

degradation such as oxidation by O;, NOs, SO, etc than 
an alternative solution should be used 

point to 
Time since pollutant entered groundwater 

Paramotors values determined from options 
Partition cootficient Kd 

Longitudinal disporsivity ax 
Transverse dispersivity az 

Vertical dispersivity ay 
Parameter values should be checked against Level 1 and 2 

Groundwater flow velocity Vv 
Retardation factor = Rf 3,53E+01 fraction 
Decay rate used = Pa 

Hydraulic gradient used in nquifer flow down-gradiont | 
Rate of contaminant flow due to retardation uu 

Ratio of Compliance Point to Source Concentration Cro/Cy 7.82E-02 fraction 

Attenuation factor (ColCeo) AF 4.31E+01 fraction 

Note if contaminant is not subject to first orcier degradation, then set half life as 9,9E+99, 

Remedial Targets 

Level 3 Remedial Target For comparison with measured pore water concentration, 
Opate Banka This assumes Level 1 Remedial Target is based on Target Concentration. 

mafkg_|For comparison with d soil This 
#___ assumes Lovel 1 Remedial Target calculated from soll-wator 

partitioning equation, 
Ratio of Point to Source CeplCy 7.62E-02 fraction Ogata Banks 

Distance to compliance point 125 

Care should be used when calculating remedial targets using the time variant options as this may result in an overestimate of the remedial target. 
The recommended value for time when calculating the remedial target is 9.9E+89 

08/09/2023,09:05 
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Site-Specific Inputs and 

Sensitivity Considerations for 

RTM 

Modelling Type 

Aquifer Soil Type 

Values 

Reverse 

Modelling 

Source and|Justification 

Use of models to back calculate concentration at the 

source that would result in exposure or concentrations at 

the receptor equalling allowable exposure (i.e., EQS). 

Using models to calculate SSAC, Remediation or Validation 

Criteria, to address risk to the water environment 

Prepared to address key uncertainties of the project 

Prepared in accordance with SEPA WAT-PS-10-01 

Hydrogeology 

Silty Sandy EA (2009) Updated Background to CLEA model (SR3) Table 

Loam 4.4 

Selected after review of site data (exploratory hole logs 

and PSD analysis). Soil type considered appropriate based 

on nature of fill either side of historic sea wall combined. 

Bulk Density 1.21 c/cem3 As above 

Air Filled Soil Porosity 0.20 As above 

Water Filled (Effective) 0.33 As above 

Porosity 

Hydraulic Conductivity 5.70 m/day Site Information 4 from historic close down report 

modelling 

Hydraulic Gradient 0.0107 Calculated from site specific information. Considered 

groundwater monitoring data from and distance between, 

BHO7 & BHO& 

Depth to Groundwater 3.49m Site Specific Information. Average depths form monitoring 

data of BHO7, BHO8, BHO9 and BH20. 

Groundwater Flow Direction East to West Site specific inform ation. Radiant calculation form site 

transects mainly considering BHO8 and BHO9. 

See D3240/011 in Appendix A 

Saturated Aquifer Thickness 5.00m Site specific information. Review of borehole logs for 

strata and water strikes, monitoring data. Kelly Burn 

Sandstone not conceptually appropriate for inclusion due 

to groundwater flow inhibition by sea walls. 5.00m mixing 

zone considered within Kelly Burn Sandstone for 

conservatism. 

Plume Dimensions (Clustered 165m width Area of Acenaphthylene exceedances in soils 

Zone) 20m length 

Plume Dimensions (Scattered 20m width Assumed hotspot extents for individual, scattered 

Zones) 20m length exceedances in soils 

Fraction of Organic Carbon in 0.037 Carried forward from historic modelling in close down 

Soil report by EnviroCentre 

Fraction of Organic Carbon in 0.0011946 Site Specific Data. Calculated using SOM data from site 

Soil: Benzo(a)pyrene, laboratory analysis. 

Benzo(b)fluoranthene, 

Dibenzo(a,h)anthracene 
Contaminant Characteristics 

Background Concentration of 0.00 Introduce conservatism into model 

Contaminant in Groundwater 

(all) 

Target Concentrations Cr EQS Coastal Best practice and following SEPA Guidance WAT-SG-53 



Compliance Point and Critical 

Water Environment Receptor 

Firth of Clyde at 

Mean High Tide 

Water Level / 

Edge of sea Wall 

Best practice 

Following SEPA Guidance WAT-SG-53 and WAT-PS-10-01 

Dilution Assessments Only at Level 2 

and 3 Soil 

Not assessed further to introduce conservatism into 

model 

Henrys Law Constants (H unitless) 

Aromatic C8-C10 0.48 Total Petroleum Hydrocarbon Criteria Working Group 

Aromatic C10-C12 0.14 Series (TPHCWG), 1999. Human Health Risk-Based 

Aromatic C12-C16 0.053 Evaluation of Petroleum Release Sites: Implementing the 

Aromatic C16-C21 0.013 Working Group Approach, Volume 5, Table 1. 

Naphthalene 0.00662 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Acenaphthylene 0.00466 RAIS database (Risk Assessment Information System, 

http://rais.ornl.gov/tools/) 

Benzo(a)pyrene 0.00000176 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Benzo(b)fluoranthene 0.00000205 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Dibenzo(a,h)anthracene 0.00000576 RAIS database (Risk Assessment Information System, 

http://rais.ornl.gov/tools/) 

Organic Carbon Partition Coefficient KoC (I/kg) 

Aromatic C8-C10 148.5 USEPA Archive Document, Technical Factsheet on: 

Ethylbenzene, National Primary Drinking Water 

Regulations (Ethylbenzene) 

Aromatic C10-C12 2,512 Total Petroleum Hydrocarbon Criteria Working Group 

Aromatic C12-C16 5,012 Series (TPHCWG), 1999. Human Health Risk-Based 

Aromatic C16-C21 1,5849 Evaluation of Petroleum Release Sites: Implementing the 

Working Group Approach, Volume 5, Table 1. 

Naphthalene 646 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Acenaphthylene 5,207 RAIS database (Risk Assessment Information System, 

http://rais.ornl.gov/tools/) 

Benzo(a)pyrene 128,825 Environment Agency 2008. Compilation of data for priority 

Benzo(b)fluoranthene 104,713 organic pollutants for derivation of Soil Guideline Values 

Dibenzo(a,h)anthracene 565,014 Means et al, 1980 from USEPA 

Half Life for Degradation in Water (days) 

Aromatic C8-C10 125 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Aromatic C10-C12 200 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Aromatic C12-C16 1499 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Aromatic C16-C21 1982 Environment Agency 2008. Compilation of data for priority 

organic pollutants for derivation of Soil Guideline Values 

Naphthalene 226.3 Howard et al. 1991. Environmental Degradation Rates. 

Max values. 

Acenaphthylene 120. Howard et al. 1991. Environmental Degradation Rates. 

Max values. 

Benzo(a)pyrene 1058.5 Howard et al. 1991. Environmental Degradation Rates. 

Max values. 

Benzo(b)fluoranthene 1219.1 Howard et al. 1991. Environmental Degradation Rates. 

Max values. 

Dibenzo(a,h)anthracene 1879.75 Howard et al. 1991. Environmental Degradation Rates. 

Max values. 
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Sensitivity Analysis 

Contaminant Parameter Change (%) RTL Change (%) Comment 

Infiltration +25% -27% 

Fi 0.00083125m/d 5.75mg/kg . an "i 
Aromatic C8-C10 Infiltration -25% +36% Model is moderately sensitive to Infiltration 

0.00049875m/d 10mg/kg 
KoC +25% +23.6% 

. 185.625L/kg 9.07mg/kg : was 
Aromatic C8-C10 Kot .25% <24.9% Model is moderately sensitive to KoC 

109.125L/kg 5.51mg/kg 

Hydraulic Gradient +25% -21.3% 

. 0.013375 5.78mg/kg ' . ae 8 . 
Aromatic C8-C10 Hydraulic Gradient 25% 44.4% Model is moderately to highly sensitive to Hydraulic Gradient 

0.008025 10.6mg/kg 



VJ (Wy, Ardrossan, North Shore 

Appendix H CAR Discharge Permit 

Remediation Strategy H 

$3240-001 Issue E 



OFFICIAL 

NY 
SEPAD 
Scottish Environment 

Protection Agency 

_  Buidheann Dion 
Arainneachd na h-Alba 

Construction Run-Off Permit 

CAR/S/5001029 

North Shore, Ardrossan 

For information on accessing this document in an alternative format or language 

please contact SEPA by email at equalities@sepa.org. uk 

lf you are a user of British Sign Language (BSL) the Contact Scotland BSL service 

gives you access to an online interpreter enabling you to communicate with us 

using sign language: http://contactscotland-bsl.org/ 

OFFICIAL 

Every day SEPA works to protect 

and enhance Scotland's environment, 

helping communities and businesses 

thrive within the resources of 

our planet. 

2) 

« 
We call this One Planet Prosperity
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OFFICIAL S E PAD 

Introduction Scottish Environment 
Protection Agency 

This introduction is not part of the authorisation. Buidheann Dion 
Arainneachd na h-Alba 

Authorisations 

Who we are: The Scottish Environment Protection Agency (SEPA) is a non- 

departmental public body of the Scottish Government. Our purpose is to deliver 

environmental protection and improvement in ways that, as far as possible, also 

create health and wellbeing benefits and sustainable economic growth. 

Why we issue authorisations: We are responsible for preventing or controlling 

pollution and improving the environment. One of the tools available to us is the 

authorisation of activities that present environmental risk. Authorisations give 

permission for these activities to occur and set conditions that the activities must 

comply with. 

When we issue authorisations: We will issue an authorisation following our 

determination of an application, when satisfied that the authorised person has put in 

place measures to protect the environment and is capable of carrying out activities in 

line with the conditions of an authorisation. 

Changes to authorisations: We can amend, suspend or revoke an authorisation in 

response to changes in legislation, the activities undertaken or authorisation holder 

performance. 

Compliance and enforcement: SEPA Officers may undertake monitoring and 

inspections to assess compliance with authorisation conditions. All authorisations 

and inspection reports are publicly available. If an authorised person fails to comply 

with an authorisation, we may take enforcement action in line with our enforcement 

policy and guidance. 

General Information: 

North Shore 

Moonlight Place 
Address: 

8 Ardrossan 

KA22 8BL 

Description of el The discharge of water run-off from construction works 

authorised activities: _ | at a construction site to the water environment. 

Environmental risks | 1. ; | 
8SEPA has regulatory : The impact on the water environment due to the 

discharge of water run-off from a construction site. 
powers to control: 

OFFICIAL



Authorisation Number: CAR/S/5001029 

OFFICIAL 

Scottish Environment 
Protection Agency 

. _ Buidheann Dion 
Arainneachd na h-Alba 

Notice: Grant of Authorisation 

This authorisation has been granted by the Scottish Environment Protection Agency (SEPA) 

in exercise of its powers under: 

The Water Environment (Controlled Activities) (Scotland) Regulations 2011 

Tiioeaion Nunta CAR/S/5001 029 

8Authorised Person: 

North Ayrshire Council 

Cunninghame House 

Irvine 

Scotland 

KA12 8EE 

Date of Authorisation: 4 10 February 2022 

Authorised Activities = 
The discharge of water run-off from construction works at a 

| construction site to the water environment. 

8Authorised Place: 
The construction site location as further detailed in the 

Roe schedules of this authorisation. 

Conditions applicable 4 
to this authorisation: 

oe The conditions contained in the schedules of this authorisation. 

Terms used in this authorisation are, unless otherwise 

| specified, defined in the Interpretation of Terms schedule. 
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Authorisation Number: CAR/S/5001029 S E PAp 

Scottish Environment 
Protection Agency 

. _ Buidheann Dion 
Arainneachd na h-Alba 

Schedule 1: The Authorised Person and Activities 

Purpose: This mehedule places responsibility on the authorised person to. 

ensure compliance with the conditions of this authorisation and details the 

activities that can be carried out. 

1.1. Duty of Authorised Person 

1.1.1. The authorised person must ensure compliance with the conditions of this 

authorisation. 

1.2 Authorised Activities 

1.2.1. The authorised activities are: 

(a) The discharge of water run-off to the water environment from 

construction works at the construction site outlined in red on the plan 

attached at Appendix 1; 

necessary for North Shore Development, Ardrossan. 
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Authorisation Number: CAR/S/5001029 

Schedule 2: 

2.1 

2.1.1 

Environmental Impacts 

Impacts on the Water Environment 

Scottish Environment 
Protection Agency 

Buidheann Dion 
Arainneachd na h-Alba 

The authorised activities must not have a significant impact on the water 

environment as a result of: 

(a) 

(b) 

lridescence / sheen due to oil; 

Discolouration; 

Deposition of solids; 

Increased foaming; 

Microbiological growth. 

OFFICIAL 
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Authorisation Number: CAR/S/5001029 

Schedule 3: Construction Water Run-Off 

\¥ 

SEPAD 
Scottish Environment 

Protection Agency 

_ Buidheann Dion 
Arainneachd na h-Alba 

y 

digonarge: lis. 

8Purpose: This schedule fate the scale, location and impact of water run- 4 

off from construction works at the construction site. During construction, 

8the development must be drained by a sustainable urban drainage system, 

8or equivalent. The water run- ott must be treated to meet the sample 

3.1. Discharge Activities 

3.1.1. The discharge of water run-off from the construction site must be treated by 

a sustainable urban drainage system or equivalent. 

3.1.2 The discharge of water run-off from the construction site must not be 

chemically treated. 

3.2 Environmental Limits 

3.2.1. Any of the discharges specified in Table 1 must not exceed the 

corresponding limits specified in Table 1. 

Table 1 Sustainable Urban Drainage System, or equivalent, Discharge 

Limits 

niech =i Cimite = 

a 8euspended § Solids (mg/l) | pH- 

Discharge of water run-off 
to the North Ayrshire 80 >5 and <9 

Coastal catchment 

3.2.2 The discharge of any other substance not specified in Table 1, to the water 

environment from the sustainable urban drainage system, or equivalent, 

must not cause environmental harm. 

OFFICIAL 
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Authorisation Number: CAR/S/5001029 S FE PA 

Scottish Environment 
Protection Agency 

. _ Buidheann Dion 
Arainneachd na h-Alba 

Schedule 4: Environmental Events 

Purpose: This schedule requires the cessation, prevention and reporting of 

any potentially polluting event that may arise from the authorised activities. 

4.1 Notification of SEPA 

4.1.1. SEPA must be notified via its pollution hotline contact telephone number as 

soon as reasonably practicable, and in any case within 24 hours of 

identification of an event, of any of the following: 

(a) An event that has caused or could cause adverse impact to the 

environment or harm to human health; 

(b) An event that results, or could result, in an emission to the 

environment that is not authorised; 

(c) An event that has caused a breach of a condition of this authorisation. 

4.2 Management of the Event 

4.2.1 All measures that are reasonably practicable must be taken to stop an event 

and to minimise its effect on the environment. 

4.3 Reporting of the Event 

4.3.1 Within 14 days of an event a report must be submitted to SEPA detailing: 

(a) The reason(s) for the event; 

(b) The action(s) taken to stop the event and minimise the impacts; and 

(c) The action(s) taken to prevent the event from recurring. 
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Authorisation Number: CAR/S/5001029 S E PAD 

Scottish Environment 
Protection Agency 

Buidheann Dion 

OFFICIAL 

| . 
Arainneachd na h-Alba 

Schedule 5: Record Keeping and Data Submission 

Purpose: This schedule requires. the puthorecd: person ie keep records of 

specific activities carried out aud ue provide SEPA with specified BS 

information at regular in inetvals: 

5.1. Record Keeping 

| 5.1.1 All information recorded, kept or submitted to SEPA in accordance with a 

| condition of this authorisation must be: 

(a) True and accurate; 

(b) Kept for a minimum of six years; and 

(c) Provided to SEPA upon request. 
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Authorisation Number: CAR/S/5001029 S FE PAD 

Schedule 6: 

Scottish Environment 
Protection Agency 

. _ Buldheann Dion 
Arainneachd na h-Alba 

Interpretation of Terms 

For the purposes of this authorisation, and unless the context requires otherwise, the 
following definitions apply. 

Term Definition 

authorisation 
The Water Use Licence granted by SEPA under The Water 

Environment (Controlled Activities) (Scotland) Regulations 2011. 

authorised The activities which may be carried on under this authorisation. 
activities 

authorised The holder of this authorisation and person responsible for 

person securing compliance with the conditions of it. 

authorised The geographic location or locations at which the authorised 

place activities may be carried on. 

construction 

works 

The carrying out of any building, civil engineering or engineering 

construction work, including any preparatory groundworks 

environmental 

harm 

(a) Harm to the health of human beings or other living organisms, 

(b) Harm to the quality of the water environment, including: 

(i) harm to the quality of the water environment taken as a 

whole, 

(ii) other impairment of, or interference with, the quality of 

aquatic ecosystems or terrestrial ecosystems directly 

depending on aquatic ecosystems, 

(c) Offence to the sense of human beings, 

(d) Damage to property, or 

(e) Impairment of, or any interference with, amenities or other 

legitimate uses of the water environment. 

e Any accident which has caused or could cause environmental 

harm; or 

e Any malfunction, breakdown or failure of plant, infrastructure or 

eum techniques which has caused or could cause environmental 

harm; or 

e Force majeure or action taken to save human life or limb. 

SEPA Scottish Environment Protection Agency. 
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Scottish Environment 
Protection Agency 

_ Buidheann Dion 
Arainneachd na h-Alba 

Term Definition 

surface water 
Inland water (other than groundwater), transitional water and 

coastal water. 

Surface water A system, such as a SUD system, that is used to collect and drain 

environment 

drainage water run-off from one or more premises and transport it to, and 

system discharge it into, the water environment 

A drainage system which: 

(a) facilitates attenuation, settlement or treatment of surface 

water from two or more premises (whether or not together 

sustainable with road water), and 
urban 

ei (b) includes one or more of the following: inlet structures, outlet 
system structures, swales, constructed wetlands, ponds, filter 

trenches, attenuation tanks and detention basins (together 

with any associated pipes and equipment) 

water All surface water, groundwater and wetlands. 

water run-off 

Any water from rainfall or any meltwater from ice or snow flowing 

over or horizontally through the surface of the ground and any 

matter picked up by that water. 

wetland 

An area of ground the ecological, chemical and hydrological 

characteristics of which are attributed to frequent inundation or 

saturation by water and which is directly dependent, with regard 

to its water needs, on a body of groundwater or a body of surface 

water 

Except where specified otherwise, any reference to an enactment or statutory 
instrument includes a reference to it as amended (whether before or after the date of 
the authorisation) and to any other enactment, which may after the date of the 
authorisation replace or amend it. 
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Authorisation Number: CAR/S/5001029 

Appendix 1. Plan of Construction Site 
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Appendix | Environmental Monitoring Plan 

Environmental Monitoring Plan Outline. 

Environmental morning for the site, commencing following access on September 25th, aims to 

comprehensively assess and manage key environmental parameters, including dust, asbestos, volatile organic 

compounds (VOCs), and noise. To establish a reliable baseline, data collection will commence for two weeks 

after site 

access begins (before remediation activities). This initial baseline will serve as a critical reference point against 

which weekly monitoring results will be compared. 

Dust levels will be closely monitored to gauge their impact on the surrounding environment. Asbestos will also 

be monitored (in addition to the specific Asbestos Controls). Additionally, volatile organic compounds (VOCs) 

emissions will be scrutinized to assess their potential atmospheric impact, while noise levels will be measured 

to evaluate their potential disturbances to the local community. 

Specific Environmental Monitoring Stations (EMS) will be strategically positioned within the site as outlined in 

the Site-Specific Working Plan. These EMS locations have been strategically selected to provide a 

representative sampling of environmental conditions across the site. Each EMS will be equipped with the 

necessary monitoring equipment to continuously assess key parameters, including dust, asbestos, volatile 

organic compounds (VOCs). Noise will be monitored remotely using mobile equipment. The EMS will play a 

crucial role in data collection to establish baseline data. The baseline data from EMS will serve as a reference 

point for ongoing weekly monitoring, 

If successive monitoring results reveal an increasing trend in any of these parameters, a thorough assessment 

of controls and mitigation measures will be conducted. Regulators will be promptly engaged in discussions to 

collaboratively identify and implement strategies aimed at minimizing environmental impact, thus ensuring 

responsible and sustainable site operations. 

Table I-1: Environmental Monitoring Schedule 

Baseline (To be Confirmed 
Monitoring Type W/c 25/09/2023) 

Dust Weekly 

Asbestos Weekly 

VOCs Weekly 

Noise Daily 

Remediation Strategy $3240-001 Issue E
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Appendix J Groundwater -4 Free Phase Hydrocarbon Validation 

Procedure 

Groundwater Free Phase Hydrocarbon Validation Procedure 

All excavations encountering groundwater will be assessed for the presence of free phase 

hydrocarbon contamination. 

Sanctus9s excavations will be undertaken under the watching brief of the environmental engineer. 

Groundwater will be pumped using a submersible pump unit if not suspected of hydrocarbon free 

product. This will be treated as per the site-specific working plan and as per section 14.6. 

Where Free Phase Hydrocarbons are encountered, a skimmer pump will be used to reduce NAPL 

thickness until no visible sheen/globules or separation is visible from the surface. It is understood 

that previous remediation phases have identified visually dark and obvious free phase hydrocarbons. 

If the water recharges, then continuous dewatering pumps will be active for the duration of that 

excavation, until no visual NAPL is noted. 

Following skimming the engineer will take a representative water sample from the excavation. This 

will be in a clear bailer or glass vessel when appropriate. 

The sample will be allowed to settle for 15 minutes to allow any free phase hydrocarbons to separate 

and form distinct layers if present. Whereby a photograph will be taken for lines of evidence. 

Based upon the works completed to date and from historic site information the following definitions 

have been generated to define a sheen vs a free phase product: 

e Asheen is defined as: light grey to rainbow film with no demonstrable thickness (Photo 01); 

e Free Phase Product: highly viscous dark brown to black oils of demonstrable and measurable 

thickness (Photo 02). 

Visual assessment is the primary method where the presence of a sheen, colour differences, and 

distinct layering in water samples are observed. 

Suitable photographs will be taken to demonstrate the presence or lack of free phase hydrocarbon 

product. If product is still present skimming and pumping will resume. 

Remediation Strategy J $3240-001 Issue E
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If the settled sample provides no indication of free phase product, then groundwater samples are to 

be analysed to validate removal of free phase hydrocarbons from the groundwater for the specific 

location. The results will be recorded and shown to the clerk of works. 

The excavation will be backfilled and reinstated with suitable material in agreement, should soil 

validations also pass criteria with the independent clerk of works. 

Photo 01: (Left): Visible Rainbow Sheen within groundwater. 

Photo 02 (Right): Black to Dark Brown heavy fuel free phase product. 

Following visual assessment of the pumped waters, the remaining ground water is to be considered 

suitably remediated if both of the following conditions are met:1mm or less of measurable free 

phase thickness of a representative groundwater sample obtained from the remediation 

excavations. After a 15-minute settlement period, the water sample shall be measured using a ruler 

ona clear vertical bailer/suitable transparent glass vessel of a maximum internal diameter of 50 

mm; and/or 

Less than 10% surface area coverage within the excavation of a visible sheen. 

If both free product and a sheen are detected, both metrics will be required to be passed, in order 

to deem the groundwater remediation suitable. If one or both of the conditions are not met, the 

above dewatering and monitoring process is repeated until both conditions are met. 

Remediation Strategy J $3240-001 Issue E
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Appendix K- Bioremediated Stockpile Technical Note 4 Reuse and 

declaration form creation 
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16 August 2024, North Ayrshire Council, 
Our Ref: SL2274.3240.02.JRA Cunninghame House, 

Irvine, 

Scotland, 

KA12 8EE 

For the attention of 

Re: $3240 Ardrossan 4 Technical Note for the reuse of bioremediated treated Stockpiles. 

Dear 

Introduction 

Following on from the initial trials for bioremediation soil treatment and sampling of the known 

impacted material at the Ardrossan site, Sanctus propose to reuse a number of treated material 

stockpiles. Sectional declarations of suitability for stockpiled material, including a chemical suitability 

review, current location and a volumes to material the data applies to. 

Production and testing of treated soil Stockpiles 

Throughout the ongoing remediation works at the Ardrossan site, a number of bioremediated 

Stockpiles have been formed, prior to their reuse within the site. These stockpiles currently range 

between 700m? and 2,000m? in overall volume. After each Stockpile9s initial dosing and formation, a 

series of representative samples are taken, relative to the requirements outlined in the Remediation 

Specification (Rev E) 4at least 1 per 100m?. Both the Stockpile9s and individual radially spread sampling 

locations shall be recorded relative to the two established treatment areas. 

The entire treated Stockpile is tested for banded and 

Total Petroleum Hydrocarbons (TPHs). The tests are 

repeated frequently (each round between 1 to 2 

weeks after the previous round). The sampling rounds 

are repeated until 3No. consecutive sampling rounds 

show a Suitable total TPH levels for reuse. 

Figure 1 4 Example Stockpile location extract with Sampling locations (treated Stockpile 07) 

Sanctus Limited Sanctus House 1 Olympus Park Business Centre Quedgeley Gloucester GL2 4DH 
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Allsamples are to be taken from a within the body of the Stockpile, with internal soils initially exposed 

by an excavator. This is done as a safe sample retrieval option as well as to target an internal 

representative sample location mid-way from the edge to the centre of the Stockpile, as discussed 

under BS ISO 18400-104:2018 (Sampling Strategies), subsection 9. 

The subsequent sample depths will be between 1-2 m below the Stockpile9s surface and a minimum 

of 4No. characteristic subsamples are taken from an area of approximately 1m? of the newly exposed 

material. The 4No. sub-locations are chosen in a X-pattern and the combined testing soil material 

becomes a composite sample, following a systematic stratified random sub-sampling location of a 3- 

dimensional source. 

Material split of treated Stockpile 09 and current testing 

Following the sampling rounds which began at the end of April 2024, a significant portion of the 

treated Stockpile 09 was seen to have 3no.consecutive sampling rounds which passed all of the reuse 

criteria. 40% of the material (sample locations 01, 14 4 20 as seen in Figure 2 below), grouped together 

in the south of the stockpile achieved the consecutive rounds. The remaining material was 

interspersed with material which achieved the majority of the reuse criteria, but not all (failures seen 

within the Total TPH analytes), in such a fashion that the remaining sample locations which were seen 

as compliant, could not be easily/accurately separated and reused (samples from location 04, 07, 10, 

11 and 12). 

TSP09 

TSPO9  ~ (Northern) 

Cp (Southern) CPL KL 
I OOAA oe 

Figure 2 - Sampling locations of treated Stockpile 09 

Subsequently, treated Stockpile 09 was split into a northern portion (1,200m?) where treatment and 

testing will continue and a southern portion (800m?) was deemed as chemically suitable for reuse by 

Sanctus, so was consequently stockpiled separately and reused. 

The test results related to the southern portion of the treated Stockpile 09 (renamed as TSPO9 South) 

are included within the example treated Stockpile declaration form, within Enclosure A. 
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Proposed Phased reuse of treated Stockpile 09 

Sanctus proposes to reuse the material from Stockpile 09 in two phases: 

© Phase 1 4 TSPO9 South. Due to the demonstration of suitability for the southern 800 m? of 

materials (From samples SPO9-01 and SPO9-14 to SP09-20) 

e Phase 2 4 TSPO9 North. The remaining 1,200m? of the original TSPO9 stockpile Continued 

material treatment, sampling and future reuse following validation. 

Stockpile reuse and cross party validation 

In order to aid a prompt transition for treated soil stockpile reuse and client acceptance, Sanctus 

proposes a reuse declaration form. An updated example of such a form (for TSPO9 South) is included 

in Enclosure A, from which Sanctus have stated the following information: 

e Size and location of the treated Stockpile to be reviewed. 

© The number of samples, from which 3No. consecutive rounds (sampled at a rate of 1 sample 

per 100m? as required by the Remediation Specification (Rev E)). 

e The names of each sample position deemed chemically suitable for reuse. 

e The sample positions will be plotted showing a systematic radial spread for their locations. 

© Following the retrieval of the samples for the round, the entire Stockpile is to be mechanically 

turned to allow future homologous representative samples to be taken. 

e Asigned declaration by Sanctus on the acceptance for the reuse of the material in question, 

following a review of the included chemical data. 

The reuse of the material is dependent on obtaining 3No. consecutive rounds in which all analytes are 

reported below the reuse criteria, or showing an insignificant amount of outlying results with a 

minimum statistical confidence, as discussed below. The declarations shall contain the information 

pertaining to the 3No. consecutive rounds and will also acknowledge the previous sampling rounds in 

which the material was not yet suitable for reuse. 

Where required, a statistical overview and data trendlines of the screened chemical data will 

accompany the declaration, when outlier exceedances are encountered. In order for screened data to 

be deemed as suitable, an upper confidence (U95) of at least 95% will be required for material to be 

declared as suitable, where exceedance results (total TPH levels for individual samples >1,000 mg/ 

kg) are noted. For data sets seen that include exceedances these results are statistically screened in 

following the principles of the CL:AIRE Guidance on applying statistics to land contamination 

decision-making - 2020 (1). As per section 14.14 of contained within the Remediation 

Specification Rev. E, where required, statistical evidence (in the form of a log-normal histogram and 

confirmation of the U95% conformance) will be presented in all declaration forms where 

required. For material showing outlier(s) which skew the data outside of the U95% confidence 

level, that material is not suitable for use, retests and material segregation will occur as 

appropriate and weekly testing continued until 3no. suitable concurrent rounds are achieved. 

Sanctus will issue such a form to NAC for a data review prior to reuse of treated material and any such 

material shall be accurately spatially recorded, as required by the Remediation Specification (Rev E). 
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Sanctus hope you are happy with such a proposal and an initial suitability agreement for the chemical 

testing of TSPO9 South and the wider strategy for testing and validate bioremediated stockpiles. 

Yours Sincerely, 

Enclosures 
Enclosure A 4 Treated Stockpile Declaration Form Example 4 TSP09 South, Rev B 

References 

1. Contaminated Land: Applications in Real Environments (CL:AIRE). Guidance on applying statistics 

to land contamination decision-making. 2020. ISBN: 978-1-905046-35-5. 
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Sanctus Treated Stockpile Validation Form 4 TSP 09 South, Rev B 

=e (Mi 
Ardrossan Site Code: $3240 

Treated Stockpile Reuse Validation Form 001 4 TSP09 South 
Stockpile ID 

Stockpile ID: TSPO9 South Material Volume: 800 m? 
Validation Samples Included 8 No. 

Tested Location: Treatment Area 01 Stockpile Creation Date: 15/04/2024 Release Date: TBC 

Sampling Data (3No: full rounds for validation to release) 

Passing Round 1 (Overall Sample Date: Report Number & Date: 24-016293 - Lab: Eurofins 

Sample Round 3 of 5) 24/04/2024 02/05/2024 ; 

Passing Round 2 (Overall Sample Date: Report Number & Date: 24-017477 - | ai: Beveitine 

Sample Round 4 of 5) 01/05/2024 10/05/2024 ; 

Passing Round 3 (Overall Sample Date: Report Number & Date: 24-018602 - Lab: Eurotine 

Sample Round 5 of 5) 08/05/2024 16/05/2024 ; 

Sampling Data 

Passing Round 1 

Report Number: 24-016293 Report Date: 02/05/2024 

Sample ID (Sample Names): TSP09-01B, TSPO09- Report ID (Lab): Eurofins 

14B, TSP09-15B, TSP09-16B, TSP09-17B, TSPO9- 
18B, TSP09-19B, TSP09-20B 

Comments: Test Results: PASS / FAH 

Overall, 3% round of sampling undertaken from the treated Stockpile. No exceedances seen throughout. Average Total 

TPH = 196 mg/kg. Sanctus deem this round of sampling as chemically suitable for reuse. 

Passing Round 2 

Report Number: 24-017477 Report Date: 10/05/2024 

Sample ID (Sample Names): TSP09-01C, TSP09-14C, Report ID (Lab): Eurofins 

TSP09-15C, TSP09-16C, TSPO9-17C, TSPO9-18C, 

TSP09-19C, TSPO09-20C 

Comments: Test Results: PASS / FAIL 

Overall, 4" round of sampling undertaken from the treated Stockpile. No exceedances seen throughout. Average Total 

TPH = 730 mg/kg. Sanctus deem this round of sampling as chemically suitable for reuse. 

Passing Round 3 

Report Number: 24-018602 Report Date: 16/05/2024 

Sample ID (Sample Names): TSP09-01D, TSP09-14D, 4 Report ID (Lab): Eurofins 

TSP09-15D, TSP09-16D, TSP09-17D, TSP09-18D, 

TSP09-19D, TSP09-20D 

Comments: Test Results: PASS / FAIL 

Overall, 5" round of sampling undertaken from the treated Stockpile. No exceedances seen throughout. Average Total 

TPH = 284 mg/kg. Sanctus deem this round of sampling as chemically suitable for reuse. 

Page | of 3 Document Reference: SPO9\V001



Sanctus Treated Stockpile Validation Form 4 TSP 09 South, Rev B 

La I VALI af 

Ardrossan Site Code: $3240 

Data Review 

Data Trend for Total TPH levels: 

Min & Max Soil Values for Total Petroleum Hydrocarbons 

2500.0 

==4=Criteria 4®=4Total Petroleum Hydrocarbons © Min Max 2000.0 

1500.0 

1000.0 
====@s 730.0 

500.0 
as 195.7 - === 283.8 00 

TSPO9-01C TSP09-01D TSPO9-01E 

Treated Stockpile Sample Plan: 

TSPO09 

< (Northern) ie TSPO9 

(Southern) 

Sampling Strategy: 

All samples have been taken in compliance with ISO BS 18400, including the following notes: 

Stainless steel/washable sampling devices (trowels, buckets, etc) will be employed for the gathering of 

the soils samples and cleaned between each sample location so that consecutive samples are not cross- 

contaminated. 

The sample positions shown above indicate the position relative to the base boundary of the stockpile. 

All samples are taken from a within the body of the Stockpile, retrieved by an excavator. This is done as 

a safe sample retrieval option as well as to target an internal representative sample location mid-way 

from the edge to the centre of the Stockpile, as discussed under BS ISO 18400-104:2018 (Sampling 

Strategies), subsection 9. 

The subsequent sample depths were between 1-2 m below the Stockpile9s surface and a minimum of 

ANo. characteristic subsamples were taken from an area of approximately 1m? of the newly exposed 

material. The 4No. or more sub-locations were chosen in a X-pattern and the combined testing soil 

material is described as a composite sample, following a systematic stratified random sub-sampling 

location of a 3-dimensional source. 

The mechanically retrieved material is then sub-sampled into the required sampling jars/pots by the 

Sanctus Engineer as a representative sample from the numbered location. 
Page 2 of 3 Document Reference: SPO9\V001



Sanctus Treated Stockpile Validation Form 4 TSP 09 South, Rev B 

= 4/a ee 
Ardrossan Site Code: $3240 

Sanctus Declaration: 

We confirm that: 

1. The material that this form relates to, has been sampled representatively, as discussed above and in 

accordance with the client9s requirements (Ardrossan Remediation Specification Rev E). 

2. The material has been proven to be suitable for REUSE on site as there are 3 No. consecutive rounds, with 

a statistical insignificant number of exceedances of the accepted reuse criteria. No exceedances are seen 

within the first two monitoring rounds and each round9s average for the total TPH levels have been 

significantly below the 1,000 mg/kg threshold level. 

3. The laboratory analysis results are representative of the materials investigated. 

4. The material released will also be recorded spatially at its reuse location. 

NAME: 

POSITION: 

DATE: 16/08/2024 
SIGNED: 

EA Recoverable Signature 

Signed by: 7ee90afd-5b10-4b4f-a839-775383c68d48 

Recordof reuse 

For Sanctus Use Only: 

Approved for reuse: 

Beginning of Movement from stockpile: 

End of Movement into site: 

Page 3 of 3 Document Reference: SPO9\V001



Legend: 

44 Site Boundary 

ZZ] _ Treated Stockpile 09 Sample Location 

TSPO9 

7 (Northern) TSPO09 

(Southern) 

Scale: 1:12,500 

Drawing Notes: Description Date Project Name: 
Based on client supplied DWG - - North Shore, Ardrossan 
ARDROSSAN 2D produced by Aird Group First Issue 13/06/2024 Cliant: 

L4=74 | a (i L4=47 23/03/2020. All locations are approximate. tent: . 8 
Must be printed in colour. North Ayrshire Council 

Ie Drawing Title: 

Sanctus House, 1 Olympus Park Business Centre, Site Address: QO Treated Stockpile 09 Sample Locations 

Quedgeley, Glos, GL2 40H Raylight Place Nas Contract No: Drawing No: Scale @ A3: 
T: 01453 828222 Ardrossan _ $3240 03240/061 1:1000 

E: info@sanctusltd.co.uk wvav.sanctusltd.com Matin Ayrshire Orawn By: QC Check By: Approved By: 



Sanctus Technical Note - Ardrossan SP3341 

Sample ID Tent Reference Stockpile Reference Date Sampled 

Unite 

Treated Stockpile 09 Reuse Laboratory Data 

LOD 
Sereonina Crit ria 

Value 

TSPO9-01B 24-016293 TSPO9 South 24/04/2024 <.0.050 

8TSPO9-02B 24-016293 TSPO9 North 24/04/2024 < 0,050 

TSPO9-038 24-016293 TSPO9 North 24/04/2024 <0,050 

TSPO9-048 24-016293 8TSPO9 North 24/04/2024 < 0,050 

8TSPOS-058 24-016293 TSPOS North 24/04/2024 < 0,050 

8TSPO9-068 24-016293 8TSPOS North 24/04/2024 < 0,050 

8TSPO9-078 24-016293 TSPO9 North 24/04/2024 < 0.050 

8TSPO9-088 24-016293 TSPO9 North 24/04/2024 < 0,050 

TSPO9-098 24-016293 TSPO9 North 24/04/2024 < 0,050 

8TSPO9-10B 24-016293 TSPO9 North 24/04/2024 <0,050 

TSPOS-118 24-016293 TSPO9 North 24/04/2024 < 0,050 

TSP09-128 24-016293 TSPOS North 24/04/2024 <0,050 

TSP09-13B 24-016293 TSPO9 North 24/04/2024 < 0,050 < 0,050 

TSPOS-148 TSPO9 South 24/09/2024 < 0.050 <0,050 

8TSPO9-15B 8TSPO9 South 24/04/2024 < 0,050 <0,050 

TSPO9-168 TSPO9 South 24/04/2024 < 0.050 <.0,050 

TSP09-17B TSPO9 South 24/04/2024 < 0,050 < 0,050 

TSPO9-188 TSPO9 South 24/04/2024 <0,050 <0,050 

TSP09-198 8TSPO9 South 24/04/2024 <0,050 < 0,050 

TSPO9-208 8TSPOS South 24/04/2024 < 0,050 <0,050 

TSPO9-01C TSPO9 South 01/05/2024 <0,050 <0,050 

TSPO9-02C SPOS North 01/05/2024 < 0,050 <.0.050 

8TSPOS-03C 8TSPO9 North 01/05/2024 <0,050 < 0.050 

TSPOS-04C 8TSPO9 North 01/05/2024 < 0,050 < 0.050 

8TSPOS-O5C TSPO9 North 01/05/2024 < 0,050 <.0,050 

8TSPOS-06C TSPOS North 01/05/2024 < 0,050 < 0,050 

8TSPO9-07C TSPO9 North 01/05/2024 < 0,050 <0,050 

8TSPO9-08C TSPOS North 01/05/2024 <.0,020 < 0,050 <.0,050 

TSPO9-09C TSPO9 North 01/05/2024 < 0,020 < 0,050 < 0.050 

TSPO9-10C TSPO9 North 01/05/2024 <0,050 < 0,050 

8TSP09-11C TSPOS North 01/05/2024 < 0.050 < 0,050 

8TSPOS-12C TSPO9 North 01/05/2024 < 0,050 <0,050 

TSP09-13C 8TSPOS North 01/05/2024 <0,020 <0.050 < 0,050 

TSPO9-14C TSPO9 South 01/05/2024 <.0,020 <.0,050 <0,050 

TSPO9-15C TSPO9 South 01/05/2024 < 0,020 < 0,020 < 0,050 < 0,050 

TSPOS-16C TSPO9 South 01/05/2024 < 0,020 <.0,050 <0,050 

TSPO9-17C TSPO9 South 01/05/2024 < 0.020 <0,020 <0,050 < 0,050 

8TSPO9-18C TSPOS South 01/05/2024 < 0,020 <0,050 <0,050 

TSPO9-19C TSPO9 South 01/05/2024 <.0,020 < 0,050 <0,050 

8TSPO9-20C 8TSPOS South 01/05/2024 <.0,020 < 0,050 < 0,050 

TSPO9-01D TSPO9 South 08/05/2024 <.0,020 <.0.020 < 0,050 <0,050 

8TSPO9-02D 24-018602 SPOS North 08/05/2024 <.0,020 < 0,020 < 0,050 <.0,050 

TSPO9-03D 24-018602 TSPO9 North 08/05/2024 < 0,020 < 0,020 < 0.050 <.0,050 

TSPO9-040 24-018602 TSPOS North 08/05/2024 < 0,020 <0,020 <.0,050 < 0,050 

TSPOS-05D 24018602 TSPOS North 08/05/2024 < 0.020 < 0,020 < 0,050 < 0.050 

8TSPOS-06D 24018602 TSPOS North 08/05/2024 <.0,020 < 0,020 <0,050 <0,050 

8TSPOS-07D 24018602 TSPOS North 08/05/2024 < 0.020 < 0.020 < 0,050 <0,050 

TSPO9-08D 24-018602 8TSPOS North 08/05/2024 <0,020 <0,020 < 0.050 < 0.050 

TSPO9-09D 24-018602 TSPO9 North 08/05/2024 < 0,020 < 0,020 < 0,050 < 0,050 

TSP09-10D 24018602 TSPO9 North 08/05/2024 <0,020 < 0,020 < 0,050 < 0,050 

TSPO9-11D 24018602 TSPO9 North 08/05/2024 <0,020 < 0,020 < 0,050 <.0,050 

TSP09-12D 24-018602 TSPOS North 08/05/2024 < 0.020 < 0.020 <0,050 < 0,050 

TSP09-13D 24-018602 TSPOS North 08/05/2024 <.0,020 < 0.020 < 0,050 <0,050 

8TSPO9-140 24-018602 TSPO9 South 08/05/2024 < 0,020 < 0.020 < 0,050 < 0.050 

8TSPOS-15D 24-018602 8TSPO9 South 08/05/2024 <0,020 < 0,020 <0,050 <0.050 

TSPO9-16D 24-018602 TSPO9 South 08/05/2024 < 0,020 < 0.020 < 0,050 <0,050 

TSPO9-17D 24-018602 TSPO9 South 08/05/2024 <0,020 < 0,020 <.0,050 < 0,050 

8TSPO9-18D 24018602 TSPO9 South 08/05/2024 <0,020 < 0,020 < 0,050 < 0,050 

TSPO9-19D 24018602 TSPO9 South 08/05/2024 <.0,020 < 0,020 <0,050 < 0,050 

TSP09-20D 24-018602 8TSPO9 South 08/05/2024 < 0,020 < 0,020 < 0,050 < 0.050 9.1 

ofl



4041 Fi; FICERTS Environmental Selence 

Sanctus Ltd i2 Analytical Ltd. 

Sanctus House Unit 9, 
1 Olympus Park Business Centre Langlands Place, 

Quedgeley East Kilbride, 

Gloucester G75 OYF 

Gloucestershire 

GL2 4DH 

t: 01453 828222 t: 01355202915 

f: 01923237404 

e: mweldt@sanctusltd.co.uk e: scotland@i2analytical.com 

Analytical Report Number : 24-016293-2A 

Replaces Analytical Report Number: 24-016293, issue no. 1 
Report format change. 

Report split as per clients request 

Project / Site name: Ardrossan North Shore Samples received on: 25/04/2024 

Your job number: $3240 Samples instructed on/ 25/04/2024 

Analysis started on: 

Your order number: $3240 Analysis completed by: 02/05/2024 

Report Issue Number: 2A Report issued on: 13/06/2024 

Samples Analysed: 8 soil samples 

Signed: 

For & on behalf of i2 Analytical Ltd. 

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41-711 Ruda Slaska, Poland. 

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation. 

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting 

leachates - 2 weeks from reporting 

waters _- 2 weeks from reporting 

asbestos - 6 months from reporting 

Excel copies of reports are only valid when accompanied by this PDF certificate. 

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement. 
Application of uncertainty of measurement would provide a range within which the true result lies. 
An estimate of measurement uncertainty can be provided on request. 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. Iss No 24-016293-2A-Ardrossan North Shore $3240_SCO (version 1) 

The results included within the report are representative of the samples submitted for analysis. ~ Page 1 of §



401 JCERTS 

Analytical Report Number: 24-016293-2A 

Project / Site name: Ardrossan North Shore 

Environmental Selence 

Your Order No: $3240 

Lab Sample Number 181358 181371 181372 181373 181374 

Reference TSP09-01B TSP09-14B TSP09-15B TSP09-16B TSP09-17B 

Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied 

Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied 

Date pled 24/04/2024 24/04/2024 24/04/2024 24/04/2024 24/04/2024 

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied 

= 
Z R 
bed oa 

Analytical Parameter s & e3 
(Soil Analysis) iid g g g 

Hf § 

Stone Content % 0.1 NONE 10.2 < 0.1 <01 <01 <01 

Moisture Content % 0.01 NONE 4.9 11 10 11 9.3 

Total mass of sample received kg 0.1 NONE 0.5 0.5 0.6 0.5 0.6 

Petroleum Hydrocarbons 

TPHCWG - Aliphatic >C5 - C6 ts_10_at mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C6 - C8 ts_1p_aL mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C8 - C10 ts_1>_at mg/kg 0.05 NONE < 0.050 < 0.050 < 0,050 < 0.050 < 0,050 

TPHCWG - Aliphatic >C10 - C12 ex_cu_so_at mg/kg 1 MCERTS 3.1 < 1.0 1 <1.0 11 

TPHCWG - Aliphatic >C12 - C16 ex_cu_1p_AL mg/kg 2 MCERTS 39 4.5 9 10 8.1 

TPHCWG - Aliphatic >C16 - C21 ex_cu_ip_at mg/kg 8 MCERTS 52 18 26 30 28 

TPHCWG - Aliphatic >C21 - C35 ex_cu_1to_aL mg/kg 8 MCERTS 59 45 69 79 73 

TPHCWG - Aliphatic >C5 - C35 en_cu+ts_10_AL mg/kg 10 NONE 150 67 100 120 110 

TPHCWG - Aromatic >EC5 - EC7 ts_1p_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC7 - EC8 Hs_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC8 - EC10 s_10_ar mg/kg 0,05 NONE < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 

TPHCWG - Aromatic >EC10 - EC12 ex_cu_io_ar mg/kg 1 MCERTS <1.0 <10 <1.0 <1.0 1.6 

TPHCWG - Aromatic >EC12 - EC16 ex_cu_1p_ar mg/kg 2 MCERTS 15 2.9 4.1 < 2.0 3.9 

TPHCWG - Aromatic >EC16 - EC21 en_cu_ip_ar mg/kg 10 MCERTS 37 11 22 11 14 

TPHCWG - Aromatic >EC21 - EC35 ex_cu_ip_ar mg/kg 10 MCERTS 57 45 62 44 66 

TPHCWG - Aromatic >EC5 - EC35 ei curis_10_ar mg/kg 10 NONE 110 59 88 55 86 

[iPH (CI0 - C40) ex_cu_ap_torat ma/kg 10] MCERTS ] 280 150 220 200 230 

VOCs 

|MTBE (Methyl Tertiary Butyl Ether) g/kg 5 NONE < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

[Benzene varkg | 5 MCERTS <5.0 < 5.0 < 5.0 <5.0 < 5.0 

Toluene pg/kg 5 MCERTS <5.0 < 5.0 < 5.0 < 5.0 < 5.0 

Ethylbenzene ya/kg 5 MCERTS <5.0 < 5.0 < 5.0 < 5.0 < 5.0 

p&m-xylene va/kg 5 MCERTS < 5.0 <5.0 <5.0 < 5.0 <5.0 

o-Xylene pa/kg 5 MCERTS < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing. 

Iss No 24-016293-2A-Ardrossan North Shore S3240_SCO (version 1) 
Page 2 of 5



UKAS hs 
TESTING 

4041 7FICERTS Environmental Science 

Analytical Report Number: 24-016293-2A 

Project / Site name: Ardrossan North Shore 

Your Order No: $3240 

Lab Sample Number 181375 181376 181377 

| Sample Reference TSP09-18B TSP09-19B TSP09-20B 

Number None Supplied None Supplied None Supplied 

Depth (m) None Supplied None Supplied None Supplied 

Date pled 24/04/2024 24/04/2024 24/04/2024 

Time Taken None Supplied None Supplied None Supplied 

| > 
7 8 

Analytical Parameter ¢ & as 
(Soil Analysis) id is a 

ed 3 
8 

Stone Content % 0.1 NONE < 01 < 01 < 01 

Moisture Content % 0.01 NONE 11 10 11 

Total mass of sample received kg O4 NONE 0.5 0.6 0.2 

Petroleum Hydrocarbons 

TPHCWG - Aliphatic >C5 - C6 tis_10_aL mg/kg | 0.02 NONE < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C6 - C8 tis_10_AL mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 

ITPHCWG - Aliphatic >C8 - C10 Hs_10_at mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 

TPHCWG - Aliphatic >C10 - C12 ex_cu_to_at mg/kg 1 MCERTS <1.0 <1.0 1.4 

TPHCWG - Aliphatic >C12 - C16 ex_cu_so_AL mg/kg 2 MCERTS 10 5.5 11 

ITPHCWG - Aliphatic >C16 - C21 en_cu_ip_at ma/kg 8 MCERTS 28 19 29 

TPHCWG - Aliphatic >C21 - C35 en_cu_io_at mg/kg 8 MCERTS 73 47 86 

PTPHCWG - Aliphatic >C5 - C35 en_cu+ns_1p_AL mg/kg 10 NONE 110 71 130 

TPHCWG - Aromatic >EC5 - EC7 ts_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC7 - EC8 ts_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC8 - EC10 tis_10_ar mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 

TPHCWG - Aromatic >EC10 - EC12 ex_cu_ip_ar mg/kg 1 MCERTS <1.0 <1.0 <1.0 

TPHCWG - Aromatic >EC12 - EC16 en_cu_io_ar mg/kg 2 MCERTS 2.6 <2.0 2.6 

TPHCWG - Aromatic >EC16 - EC21 ex_cu_ip_ar mg/kg 10 MCERTS 13 < 10 15 

TPHCWG - Aromatic >EC21 - EC35 ex_cu_io_ar mg/kg 10 MCERTS 49 41 60 

TPHCWG - Aromatic >EC5 - EC35 e_cu+ts_1D_ar mg/kg 10 NONE 65 41 78 

[TPH (CIO= CA0) ex. a0 01H | 210 | 140 | 250 

VOCs 

|mTBE (Methyl Tertiary Buty! Ether) pa/kg 5 NONE < 5.0 < 5.0 < 5.0 

Benzene pg/kg 5 MCERTS <5.0 <5.0 < 5.0 

Toluene pg/kg 5 MCERTS < 5.0 < 5.0 < 5.0 

Ethylb a/ka 5 MCERTS < 5.0 < 5.0 < 5.0 

p &m-Xylene g/kg 5 MCERTS <5.0 < 5.0 < 5.0 

o-Xylene ba/kg 5 MCERTS < 5.0 < 5.0 <5.0 

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. Iss No 24-016293-2A-Ardrossan North Shore S3240_SCO (version 1) 

The results included within the report relate only to the sample(s) submitted for testing. Page 3 of 5



re) 

Ao) i 
TESTING 

ao PICERTS 

Analytical Report Number : 24-016293-2A 

Project / Site name: Ardrossan North Shore 

+ These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 
The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content. 

tp sammie | sammie, | ample | venws(ny [Sample Description * 
181358 TSP09-01B | None Supplied | None Supplied |Brown sandy loam with ion and stones 

181371 TSP09-14B | None Supplied] None Supplied [Brown loam and clay with gravel 

181372 TSP09-15B | None Supplied] None Supplied [Brown loam and clay with gravel and 

181373 TSP09-16B | None Supplied} None Supplied [Brown loam and clay with gravel and vegetation 

181374 TSP09-17B | None Supplied | None Supplied }Brown loam and clay with gravel and vegetation 

181375 TSP09-18B | None Supplied} None Supplied |Brown loam and clay with gravel and vegetation 

181376 TSP09-19B | None Supplied | None Supplied }Brown loam and clay with gravel and vegetation 

181377 TSP09-20B | None Supplied | None Supplied Brown loam and clay with gravel and vegetation 

Environmental Science 

Iss No 24-016293-2A-Ardrossan North Shore S3240_SCO (version 1) 
Page 4 of 5



UKAS by 
TESTING 

a1 PICERTS 

Analytical Report Number : 24-016293-2A 

Project / Site name: Ardrossan North Shore 

Water matrix abbreviations: 
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL) 

* a ers . Method Wet / Dry | Accreditation 
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Stats 

Moisture Content Moisture content, determined gravimetrically (up to 30°C) }In-house method LO19B Ww NONE 

Stones content of soil Standard preparation for all samples unless otherwise In-house method based on British Standard L019B D NONE 

detailed. Gravimetric determination of stone > 10 mm as }Methods and MCERTS requirements. 

% dry weight 

BTEX and/or Volatile organic compounds in |Determination of volatile organic compounds in soil by In-house method based on USEPA 8260 LO73B Ww MCERTS 

soil |headspace GC-MS 

Total petroleum hydrocarbons with carbon [Determination of total petroleum hydrocarbons in soil by }In-house method L076B/L088 D/W MCERTS 

banding by GC-FID/GC-MS HS in soil GC-FID/GC-MS HS with carbon banding aliphatic and 

aromatic 

Total petroleum hydrocarbons by GC- Determination of total petroleum hydrocarbons in soil by | In-house method L076B/L088 D/W MCERTS 

FID/GC-MS HS in soil GC-FID/GC-MS HS 

For method numbers ending in 'UK' or 'A' analysis have been carried out in our laboratory in the United Kingdom (Watford). 

For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride). 
For method numbers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland. 

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C. 

Unless otherwise indicated, site information, order ling date, time, sample reference and depth are provided by ber, project number, 
the client. The instructed on date indicates the date on which this information was provided to the laboratory. 

ronmental Science 

Iss No 24-016293-2A-Ardrossan North Shore S3240_SCO (version 1) 
Page 5 of 5



4041 JZCERTS 

Sanctus Ltd 

Sanctus House 

1 Olympus Park Business Centre 

i2 Analytical Ltd. 

Unit 9, 
Langlands Place, 

Quedgeley East Kilbride, 

Gloucester G75 OYF 

Gloucestershire 

GL2 4DH 

t: 01355202915 

f: 01923237404 
e: scotland@i2analytical.com 

o
 + 01453 828222 

e: mweldt@sanctusltd.co.uk 

Analytical Report Number : 24-017477-2A 

Replaces Analytical Report Number: 24-017477, issue no. 1 
Report format change. 

Report split as per clients request 

Project / Site name: Ardrossan North Shore Samples received on: 02/05/2024 

Your job number: $3240 Samples instructed on/ 02/05/2024 

Analysis started on: 

Your order number: $3240 Analysis completed by: 10/05/2024 

Report Issue Number: 2A Report issued on: 13/06/2024 

Samples Analysed: 8 soil samples 

Signed: 

For & on behalf of i2 Analytical Ltd. 

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionierdw 39, 41-711 Ruda Slaska, Poland. 

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation. 

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting 

leachates - 2 weeks from reporting 

waters _- 2 weeks from reporting 

asbestos - 6 months from reporting 

Excel copies of reports are only valid when accompanied by this PDF certificate. 

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement. 

Application of uncertainty of measurement would provide a range within which the true result lies. 

An estimate of measurement uncertainty can be provided on request. 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report are representative of the samples submitted for analysis. 

Environmental Sclence 

Iss No 24-017477-2A-Ardrossan North Shore S3240_SCO 
Page 1 of 5



a1 JZCERTS 

Analytical Report Number: 24-017477-2A 

Project / Site name: Ardrossan North Shore 

Your Order No: $3240 

Environmental Science 

Lab Sample Number 187499 187512 187513 187514 187515 

Sample Reference TSP09-01C TSP09-14C TSP09-15C TSP09-16C TSP09-17C 

Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied 

Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied 

Date Sampled 01/05/2024 01/05/2024 01/05/2024 01/05/2024 01/05/2024 

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied 

F |. = a 

Analytical Parameter ¢ & g a 
(Soil Analysis) e & gE 

Ba a 
8 

Stone Content % 0.1 NONE < 01 <01 <01 < 01 < 0.1 

Moisture Content % 0.01 NONE 11 11 1 9.8 11 

Total mass of sample received kg O.1 NOWE 0.4 0.3 0.3 0.4 0.4 

Petroleum Hydrocarbons 

TPHCWG - Aliphatic >C5 - C6 ts_10_AL mg/kg 0,02 NONE < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C6 - C8 Hs_10_AL mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C8 - C10 Hs_10_at mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 

TPHCWG - Aliphatic >C10 - C12 e_cu_1o_aL mg/kg 1 MCERTS <1.0 <1.0 2.2 < 1.0 < 1.0 

TPHCWG - Aliphatic >C12 - C16 ex_cup_AL mg/kg 2 MCERTS 8 6.1 17 < 2.0 <2.0 

TPHCWG - Aliphatic >C16 - C21 ex_cuto_aL mg/kg 8 MCERTS 19 14 30 < 8.0 9.1 

TPHCWG - Aliphatic >C21 - C35 ex_cu_1o_at mg/kg 8 MCERTS 52 25 67 < 8.0 38 

TPHCWG - Aliphatic >C5 - C35 ex cuts 10a mg/kg 10 NONE 79 45 120 <10 47 

TPHCWG - Aromatic >EC5 - EC7 tis_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC7 - EC8 ts_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

ITPHCWG - Aromatic >EC8 - EC10 ks_1p_ar mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 

TPHCWG - Aromatic >ECLO - EC12 en_cu_ip_ar ma/kg 1 MCERTS < 1.0 <1.0 < 1.0 < 1.0 < 1.0 

TPHCWG - Aromatic >EC12 - EC16 en_cu_io_ar mg/kg 2 MCERTS 2 < 2.0 3.3 < 2.0 3.9 

TPHCWG - Aromatic >EC16 - EC21 en_cu_io_ar mg/kg 10 MCERTS 12 11 20 <10 18 

TPHCWG - Aromatic >EC21 - EC35 ex_cu_in_ar mg/kg 10 MCERTS 50 40 72 < 10 67 

TPHCWG - Aromatic >EC5 - EC35 ex_cu+ts_1p_ar mg/kg 10 NONE 64 51 96 <10 88 

[TPH (C10 - C40) ex_cu_1p_toraL mg/kg 10 | MCERTS 200 420 260 <10 170 

VOCs 

MTBE (Methyl Tertiary Butyl Ether) va/kg 5 NONE < 5.0 <5.0 < 5.0 <5.0 < 5.0 

Benzene g/kg 5 MCERTS <5.0 <5.0 < 5.0 < 5.0 <5.0 

Toluene pg/kg 5 MCERTS < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

Ethylbenzene pg/kg 5 MCERTS <5.0 < 5.0 < 5.0 < 5.0 < 5.0 

p & m-Xylene pg/kg 5 MCERTS < 5.0 < 5.0 < 5.0 <5.0 <5.0 

o-Xylene bo/kg 5 MCERTS <5.0 <5.0 < 5.0 <5.0 < 5.0 

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing. 
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Analytical Report Number: 24-017477-2A 

Project / Site name: Ardrossan North Shore 

Your Order No: $3240 

Lab Sample Number 187516 187517 187518 

le Reference TSPO9-18C TSP09-19C TSP09-20C 

Sample Number None Supplied None Supplied None Supplied 

Depth (m) None Supplied None Supplied None Supplied 

Date Sampled 01/05/2024 01/05/2024 01/05/2024 

Time Taken None Supplied None Supplied None Supplied 

e 

Analytical Parameter ¢ & g3 
(Soil Analysis) g g g g 

By g 
3 

Stone Content % 0.1 NONE < 01 <01 <O1 

Moisture Content % 0.01 NONE 12 11 10 

Total mass of sample received kg 0.1 NONE 0.4 0.3 0.3 

Petroleum Hydrocarbons 
TPHCWG - Aliphatic >C5 - C6 Hs_1p_at mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C6 - C8 tis_1p_aL mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C8 - C10 Hs_10_at mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 

TPHCWG - Aliphatic >C10 - C12 ex_cu_io_at mg/kg 1 MCERTS < 1.0 < 1.0 < 1.0 

TPHCWG - Aliphatic >C12 - C16 ex_cu_10_aL mg/kg 2 MCERTS 2.8 4.8 8.1 

TPHCWG - Aliphatic >C16 - C21 ex_cu_tp_at mg/kg 8 MCERTS 18 16 26 

TPHCWG - Aliphatic >C21 - C35 et_cu_io_at mg/kg 8 MCERTS 60 44 60 

TPHCWG - Aliphatic >C5 - C35 ei_cu+ts_1_AL mg/kg 10 NONE 80 65 93 

TPHCWG - Aromatic >EC5 - EC7 tis_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC7 - EC8 ts_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC8 - EC10 tis_1_ar mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 

TPHCWG - Aromatic >EC10 - EC12 ex_cu_1p_ar mg/kg 1 MCERTS <1.0 < 1.0 <1.0 

TPHCWG - Aromatic >EC12 - EC16 ex_cu_to_an mg/kg 2 MCERTS 3.7 4.2 2.6 

TPHCWG - Aromatic >EC16 - EC21 ex_cu_1o_ar mg/kg 10 MCERTS 18 19 20 

TPHCWG - Aromatic >EC21 - EC35 ex_cu_1p_ar mg/kg 10 MCERTS 63 56 72 

TPHCWG - Aromatic >EC5 - EC35 ex_cu+ns_1p_AR mg/kg 10 NONE 85 79 94 

[TPH (CIO - C40) et cu ao _rorat [ mavka 10 McerTS | 210 180 230 

VOCs 

|MTBE (Methyl Tertiary Butyl Ether) pa/kg 5 NONE < 5.0 < 5.0 < 5.0 
Benzene pg/kg 5 MCERTS < 5.0 < 5.0 < 5.0 

Toluene ba/kg 5 MCERTS < 5.0 < 5.0 < 5.0 

Ethylbenzene vag/kg 5 MCERTS < 5.0 < 5.0 < 5.0 

p & m-Xylene ya/kg 5 MCERTS < 5.0 < 5.0 <5.0 

o-Xylene ha/kg 5 MCERTS < 5.0 < 5.0 <5.0 

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing. 

Environmental Science 

Iss No 24-017477-2A-Ardrossan North Shore S3240_SCO 
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Analytical Report Number : 24-017477-2A 

Project / Site name: Ardrossan North Shore 

Environmental Sclence 

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 

The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content. 

tspsammte | Sammie] gamete | oents(my [Sample Description + 
187499 TSP09-01C | None Supplied | None Supplied [Brown sand with gravel and vegetation 

187512 TSP09-14C | None Supplied | None Supplied [Brown sand with gravel and vegetation 

187513 TSPO9-15C | None Supplied | None Supplied |Brown sand with gravel and vegetation 

187514 TSP09-16C | None Supplied | None Supplied }Brown sand with gravel 

187515 TSP09-17C | None Supplied | None Supplied [Brown sand with gravel 

187516 TSP09-18C | None Supplied | None Supplied |Brown sand with gravel and 

187517 TSP09-19C | None Supplied | None Supplied [Brown sand with gravel and 

187518 TSP09-20C | None Supplied | None Supplied [Brown sand with gravel and vegetation 

Iss No 24-017477-2A-Ardrossan North Shore S3240_SCO 
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a1 JICERTS 

Analytical Report Number : 24-017477-2A 

Project / Site name: Ardrossan North Shore 

Water matrix abbreviations: 

Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL) 

Environmental Science 

. . Par, . Method Wet / Dry | Accreditation 
Analytical Test Name Analytical Method Description Analytical Method Reference funber 8Analysis Status 

Moisture Content Moisture content, determined gravimetrically (up to 30°C) |In-house method LO19B WwW NONE 

8Stones content of soil Standard preparation for all samples unless otherwise In-house method based on British Standard L019B D NONE 
detailed. Gravimetric determination of stone > 10 mm as | Methods and MCERTS requirements. 
% dry weight 

BTEX and/or Volatile organic compounds in }|Determination of volatile organic compounds in soil by In-house method based on USEPA 8260 L073B Ww MCERTS 
soil headspace GC-MS 

Total petroleum hydrocarbons with carbon }Determination of total petroleum hydrocarbons in soil by [In-house method LO76B/LO88 D/W MCERTS 

banding by GC-FID/GC-MS HS in soil GC-FID/GC-MS HS with carbon banding aliphatic and 
aromatic 

Total petroleum hydrocarbons by GC- Determination of total petroleum hydrocarbons in soil by | In-house method LO76B/LO88 D/W MCERTS 

FID/GC-MS HS in soil GC-FID/GC-MS HS 

For method numbers ending in 'UK' or 'A' analysis have been carried out in our laboratory in the United Kingdom (Watford). 
For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride). 
For method numbers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland. 

Soil analytical results are expressed on a dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture 
correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C. 

Unless otherwise indicated, site information, order ; project number, sampli 
the client. The instructed on date indicates the date on which this information was provided to the laboratory. 

ig date, time, sample reference and depth are provided by 

Iss No 24-017477-2A-Ardrossan North Shore S3240_SCO 
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Sanctus Ltd 

Sanctus House 

1 Olympus Park Business Centre 

i2 Analytical Ltd. 

Unit 9, 

Langlands Place, 

Environmental Science 

Quedgeley East Kilbride, 

Gloucester G75 OYF 

Gloucestershire 

GL2 4DH 

t: 01453 828222 t: 01355202915 

f: 01923237404 

e: mweldt@sanctusltd.co.uk e: scotland@i2analytical.com 

Analytical Report Number : 24-018602-2A 

Replaces Analytical Report Number: 24-018602, issue no. 1 
Report format change. 

Report split as per clients request 

Samples received on: 09/05/2024 Project / Site name: Ardrossan North Shore 

Your job number: $3240 Samples instructed on/ 09/05/2024 

Analysis started on: 

Your order number: $3240 Analysis completed by: 16/05/2024 

Report Issue Number: 2A Report issued on: 13/06/2024 

Samples Analysed: 8 soil samples 

Signed: 

For & on behalf of i2 Analytical Ltd. 

Standard Geotechnical, Asbestos and Chemical Testing Laboratory located at: ul. Pionieréw 39, 41-711 Ruda Slaska, Poland. 

Accredited tests are defined within the report, opinions and interpretations expressed herein are outside the scope of accreditation. 

Standard sample disposal times, unless otherwise agreed with the laboratory, are : soils - 4 weeks from reporting 

leachates - 2 weeks from reporting 

waters _- 2 weeks from reporting 

asbestos - 6 months from reporting 

Excel copies of reports are only valid when accompanied by this PDF certificate. 

Any assessments of compliance with specifications are based on actual analytical results with no contribution from uncertainty of measurement. 

Application of uncertainty of measurement would provide a range within which the true result lies. 

An estimate of measurement uncertainty can be provided on request. 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. Iss No 24-018602-2A-Ardrossan North Shore $3240_SCO 

The results included within the report are representative of the samples submitted for analysis. Page 1 of 5



a1 PZLCERTS 

Analytical Report Number: 24-018602-2A 

Project / Site name: Ardrossan North Shore 

Your Order No: $3240 

Environmental Science 

Lab 1! 193699 193712 193713 193714 193715 

Sample Reference TSP09-01D TSP09-14D TSP09-15D TSP09-16D TSP09-17D 

Sample Number None Supplied None Supplied None Supplied None Supplied None Supplied 

Depth (m) None Supplied None Supplied None Supplied None Supplied None Supplied 

Date d 08/05/2024 08/05/2024 08/05/2024 08/05/2024 08/05/2024 

Time Taken None Supplied None Supplied None Supplied None Supplied None Supplied 

& 

Analytical Parameter ¢ & a8 
(Soil Analysis) e g Re 

Bd Ey 
$ 

Stone Content % 0.1 NONE < 01 <01 <O1 <O1 <O1 

Moisture Content % 0.01 NONE 7.4 8.6 8 8.1 7.4 

Total mass of sample received kg 0.4 NONE 0.3 0.2 0.3 0.2 0.3 

Petroleum Hydrocarbons 

TPHCWG - Aliphatic >C5 - C6 Hs_10_AL mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C6 - C8 tis_1o_aL mg/kg 0,02 NONE < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C8 - C10 ts_10_at mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 

TPHCWG - Aliphatic >C10 - C12 ex_cu_1p_aL mg/kg 1 MCERTS 3.1 <1.0 11 3.2 2.7 

TPHCWG - Aliphatic >C12 - C16 ex_cu_10_At mg/kg 2 MCERTS 41 31 22 45 37 

TPHCWG - Aliphatic >C16 - C21 en_cu_io_AL mg/kg 8 MCERTS 120 75 68 100 75 

TPHCWG - Aliphatic >C21 - C35 en_cu_1p_at mg/kg 8 MCERTS 280 170 170 190 170 

TPHCWG - Aliphatic >C5 - C35 en_cu+ts_10_AL mg/kg 10 NONE 450 280 260 340 280 

TPHCWG - Aromatic >EC5 - EC7 tis_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

ITPHCWG - Aromatic >EC7 - EC8 tis_10_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC8 - EC10 tis_1p_ar mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 

ITPHCWG - Aromatic >EC10 - EC12 en_cu_to_ar mg/kg 1 MCERTS 11 < 1.0 <1.0 <10 < 1.0 

TPHCWG - Aromatic >EC12 - EC16 ex_cu_1p_ar mg/kg 2 MCERTS 75 11 9.1 5.7 5.2 

TPHCWG - Aromatic >EC16 - EC21 en_cu_1p_ar mg/kg 10 MCERTS 80 66 55 72 49 

TPHCWG - Aromatic >EC21 - EC35 ex_cu_1p_ar mg/kg 10 MCERTS 290 220 220 250 190 

TPHCWG - Aromatic >EC5 - EC35 ex_cu+ts_10_an mg/kg 10 NONE 380 300 280 330 240 

[TPH (Ci0 - C40) EH_CU_1D_TOTAL mg/kg 10 | MCERTS | 980 700 670 790 660 

VOCs 

|MTBE (Methyl Tertiary Buty! Ether) g/kg 5 NONE < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

Benzene pg/kg 5 MCERTS <5.0 <5.0 <5.0 < 5.0 < 5.0 

Toluene ba/kg 5 MCERTS < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

Ethylbenzene va/kg 5 MCERTS < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

p &m-Xylene yg/kg 5 MCERTS < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 

o-Xylene ba/kg 5 MCERTS < 5.0 < 5.0 <5.0 < 5.0 < 5.0 

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing. 
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Analytical Report Number: 24-018602-2A 

Project / Site name: Ardrossan North Shore 

Your Order No: $3240 

Environmental Science 

Lab Sample Number 193716 193717 193718 

Sample Reference TSP09-18D TSP09-19D TSP09-20D 

Sample Number None Supplied None Supplied None Supplied 

Depth (m) None Supplied None Supplied None Supplied 

Date Sampled 08/05/2024 08/05/2024 08/05/2024 

Time Taken None Supplied None Supplied None Supplied 

FI > 
ad 8 

Analytical Parameter § & aS 
(Soil Analysis) e s & if 

a o 

ce 3 
3 

Stone Content % O41 NONE < 01 <O1 <0.1 

Moisture Content % 0.01 NONE 9.7 9.3 9.3 

Total mass of sample received kg 0.1 NONE 0.2 0.3 0.3 

Petroleum Hydrocarbons 

ITPHCWG - Aliphatic >C5 - C6 ns_10_at mg/kg 0,02 NONE < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C6 - C8 ts_1p_aL mg/kg 0.02 NONE < 0.020 < 0.020 < 0.020 

TPHCWG - Aliphatic >C8 - C10 Hs_1p_aL mg/kg 0,05 NONE < 0.050 < 0.050 < 0.050 

TPHCWG - Aliphatic >C10 - C12 ex_cu_ip_AaL mg/kg 1 MCERTS 2.4 <1.0 2 

TPHCWG - Aliphatic >C12 - C16 ex_cu_1o_AL mg/kg 2 MCERTS 47 73 56 

TPHCWG - Aliphatic >C16 - C21 ex_cu_1o_aL mg/kg 8 MCERTS 100 24 120 

TPHCWG - Aliphatic >C21 - C35 ex_cu_ip_aL mg/kg 8 MCERTS 230 73 260 

TPHCWG - Aliphatic >C5 - C35 en_cu+ts_10_At mg/kg 10 NONE 380 100 430 

TPHCWG - Aromatic >ECS - EC7 its_10_an mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC7 - EC8 tis_1p_ar mg/kg 0.01 NONE < 0.010 < 0.010 < 0.010 

TPHCWG - Aromatic >EC8 - EC10 ns_1p_ar mg/kg 0.05 NONE < 0.050 < 0.050 < 0.050 

TPHCWG - Aromatic >EC10 - EC12 ex_cu_1p_ar mg/kg 1 MCERTS < 1.0 <1.0 < 1.0 

TPHCWG - Aromatic >EC12 - EC16 en_cu_1p_ar mg/kg 2 MCERTS 4.9 < 2.0 9.4 

TPHCWG - Aromatic >EC16 - EC21 ex_cu_1p_ar mg/kg 10 MCERTS 55 13 74 

TPHCWG - Aromatic >EC21 - EC35 ex_cu_10_ar ma/kg 10 MCERTS 220 76 280 

TPHCWG - Aromatic >EC5 - EC35 en_cu+is_10_AR mg/kg 10 NONE 280 88 360 

[TPH (C10 - C40) ex_cu_1p_torat mg/kg 10 | MCERTS 810 260 970 

VOCs 

|MTBE (Methyl Tertiary Butyl Ether) pg/kg 5 NONE < 5.0 < 5.0 < 5.0 

Benzene pg/kg 5 MCERTS < 5.0 <5.0 < 5.0 

Toluene g/kg 5 MCERTS < 5.0 < 5.0 < 5.0 

Ethylbenzene g/kg 5 MCERTS < 5.0 < 5.0 <5.0 

p & m-Xylene a/kg 5 MCERTS < 5.0 < 5.0 < 5.0 

o-Xylene ba/kg 5 MCERTS <5.0 <5.0 <5.0 

U/S = Unsuitable Sample I/S = Insufficient Sample ND = Not detected 

This certificate should not be reproduced, except in full, without the express permission of the laboratory. 

The results included within the report relate only to the sample(s) submitted for testing. 
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Analytical Report Number : 24-018602-2A 

Project / Site name: Ardrossan North Shore 

Environmental Science 

* These descriptions are only intended to act as a cross check if sample identities are questioned. The major constituent of the sample is intended to act with respect to MCERTS validation. 

The laboratory is accredited for sand, clay and loam (MCERTS) soil types. Data for unaccredited types of solid should be interpreted with care. 

Stone content of a sample is calculated as the % weight of the stones not passing a 10 mm sieve. Results are not corrected for stone content. 

tab Sample | Sample | Sample | bepth (m)_ {Sample Description * 

193699 TSP09-01D | None Supplied | None Supplied [Brown loam with gravel 

193712 TSP09-14D | None Supplied] None Supplied [Brown loam with gravel and vegetation 

193713 TSP09-15D | None Supplied | None Supplied {Brown loam with gravel and vegetation 

193714 TSP09-16D | None Supplied | None Supplied | Brown loam with gravel and vegetation 

193715 TSP09-17D | None Supplied] None Supplied {Brown loam with gravel and vegetation 

193716 TSP09-18D | None Supplied} None Supplied {Brown loam with gravel and vegetation 

193717 TSP09-19D | None Supplied | None Supplied }Brown loam with gravel and 

193718 TSP09-20D | None Supplied} None Supplied [Brown loam with gravel and vegetation 

Iss No 24-018602-2A-Ardrossan North Shore S3240_SCO 
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Analytical Report Number : 24-018602-2A 

Project / Site name: Ardrossan North Shore 

Water matrix abbreviations: 
Surface Water (SW) Potable Water (PW) Ground Water (GW) Process Waters (PrW) Final Sewage Effluent (FSE) Landfill Leachate (LL) 

Environmental Science 

6 = age *. Method Wet / Dry | Accreditation 
Analytical Test Name Analytical Method Description Analytical Method Reference number Analysis Status 

Moisture Content content, ined g ically (up to 30°C) }In-house method LO19B Ww NONE 

Stones content of soil Standard preparation for all samples unless otherwise In-house method based on British Standard LO19B D NONE 
detailed. Gravimetric determination of stone > 10 mm as }Methods and MCERTS requirements. 

% dry weight 

BTEX and/or Volatile organic compounds in Determination of volatile organic compounds in soil by In-house method based on USEPA 8260 L073B Ww MCERTS 

soil headspace GC-MS 

Total petroleum hydrocarbons with carbon [Determination of total petroleum hydrocarbons in soil by {In-house method L076B/LO88 D/W MCERTS 

banding by GC-FID/GC-MS HS in soil |GC-FID/GC-MS HS with carbon banding aliphatic and 
aromatic 

Total petroleum hydrocarbons by GC- Determination of total petroleum hydrocarbons in soil by [In-house method L076B/LO88 D/W MCERTS 

FID/GC-MS HS in soil GC-FID/GC-MS HS 

For method numbers ending in 'UK' or 8A9 analysis have been carried out in our laboratory in the United Kingdom (Watford). 

For method numbers ending in 'F' analysis have been carried out in our laboratory in the United Kingdom (East Kilbride). 

For method numbers ending in 'PL' or 'B' analysis have been carried out in our laboratory in Poland. 

Soil analytical results are expressed ona dry weight basis. Where analysis is carried out on as-received the results obtained are multiplied by a moisture 

correction factor that is determined gravimetrically using the moisture content which is carried out at a maximum of 300C. 
Unless otherwise indicated, site information, order number, project number, sampling date, time, sample reference and depth are provided by 

the client. The instructed on date indicates the date on which this information was provided to the laboratory. 
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