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Theoretical model of residual PFAS
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Appendix E1 Indicative PFAS model
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Assumptions

Historical model - emerging water, years 0 to 40.
The indicative residual PFAS model assumes:

3E+07 litresl/year can be derived.

Table 7

1 Measured average discharge rates from the 800mm diameter pipe are in the order of 1 Ifs, from which an annual discharge volume of
2 Analysis data has been used to establish maximum PFOS concentration for the emerging water = 16 gl

3 Onthe basis of assumptions 1 and 2, the annual rate of total PFAS discharge from the 800mm pipe can be estimated as: 051 _giyr

Ofthe discharge from the 800mm dia pipe, not all will have impacted the soils at Victoria North. The model makes the following
assumption regarding the discharge to the sewer over time and therefore, the residual discharge to groun

First 10 years after ad hoc drainage installed - 80% reached sewer 20% discharged to soil

Year 11 10 20 - 60% reached sewer (deterioration in ad hoc system) 40% discharged to soil

Year 21 to 35 - 40% reached sewer (further deterioration in ad hoc system) ~ 60% discharged to soil

Year 36 (2020) and 37 - flytipping - 10% reaches sewer 90% discharged to soil

Year 38 (2022) to 40 - 0% reaches sewer (BAM on site) 100% discharged to soil

After year 40 (2025) - 100% to sewer 0% discharged to soil

4
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The model assumes that once the permanent discharge consent s in place (assumed year 40 - 2024), all the water from the
5 800mm pipe will be discharged to combined sewer and subsequently, there will be no further discharge of emerging water to
ground. Given that discharge to sewer commenced in June 2023 under a temporary discharge consent, this is conservative.

As discussed in the report text, for the purposes of the indicative model, the proportion of infilrating water directly passing through
6 the made ground has been assumed as zero. This assumption resuls in a worst-case assessment of historical PFAS impact
being taken forward into future assessments of risk.

7 Selected value for leachable fraction of PFOA = 1% Table 38

Historical model - diffuse PFOS
8 Max diffuse leachable PFOS across Red Bank plateau after remediation of outlier, carriage shed and TP405A, is 13_ngll Table 35
Assume

Assume site area =
Assume infiltration is

088 miyrrainfall = 0.0024 m/d
50,000m2  (top of Red Bank plateau)
0 %

Infiltration volume = 35200 m3 / yr = 3.5E407 1/ yr

Assuming 13 ng/l leached by the infiltrating water= 1E-08 g/l

Leachable PFAS = 0.458 glyr

Future indications - both sources

9 The potential for future leaching varies as infiltration varies - see assumption 12

Current proposals for remediation and enabling works do not include any significant areas of hardstanding (road pavement etc)
within the site. Provision has been made however, for made ground across the site to be provided with a hydroseeded temporary

10 protection layer as a precaution against the risk of asbestos fibre release from the exposed surface. Given the current proposals
therefore, the permeability of the site surface will not differ significantly from the existing site conditions. Assumptions regarding
historical rainfall infiltration will therefore, continue to be valid for the period following remediation and enabling works.

Infiltration will reduce the PFAS mass in the area of the emerging water (by removal of the leachable proportion) and will continue to
11 release leachable PFAS from diffuse accumulations across the site. Assumptions regarding historical leachable proportions will
therefore, continue to be valid for the period following remediation and enabling works.

Following completion of the remediation and enabling works, it is assumed that site development will take place over a period of ten
, vears (1o year 52). Development willintroduce areas of hardstanding across the site which will reduce infiltration and therefore,
reduce the potential for PFAS in the made ground to be removed by leaching. The reducing in infiltration assumed for the model is

as follows:
Assume remediation starts year 40 (2024) and takes 2 years to complete
Assume development startsinyear 43 (2027) and takes 10 years

Infiltration will reduce as development progresses and consequently, leachable proportion will reduce.
On this basis, infiltration will be:

For emerging water

b
c
d
e

Before year 45 100% of pre-development infiltration 1.00% leachable assumed for model
Yr 45 t0 47 (incl) 75% of pre-development infiltration 0.75% leachable assumed for model
Yr48 and 49 50% of pre-development infiltration 0.50% leachable assumed for model

Y150 to 52 incl
From year 53

For diffuse PFAS
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25% of pre-development infiltration
10% of pre-development infitration

0.25% leachable assumed for model
0.10% leachable assumed for model

Before year 45 100% of pre-development infilration 0.46 glyr leachable assumed for model
Yr 45 10 47 (inc) 75% of pre-development infilration 0.345 glyr leachable assumed for model
Yr 48 and 49 50% of pre-development infiltration 0.23 glyr leachable assumed for model

Y150 to 52 incl
From year 53

25% of pre-development infilration
10% of pre-development infitration

0.115 glyr leachable assumed for model
0.046 glyr leachable assumed for model
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Appendix E2 Indicative PFAS model
Total PFOA

1 2 3 4 5 6 7 10 1 12 13 14 15 16 17 18 19 20 22
1985 1986 1987 1988 1989 1990 1991 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2006

Discharge from 800mm pipe (g/yr Total PFOA - 041 | 041 | 041 | 0.41 | 0.41 | 041 | 041 041 | 04 041 | 041 | 0.41 | 0.41 | 0.41 | 041 | 041 | 041 | 041 0.41
Proportion of discharge from pipe di 4) 0.08 [ 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | o0 X 0.08 | 0.1 016 | 0.16 | 0.16 | 0.16 | 0.16 | 0.16 | 0.16 | 0.16 [ 0.16 025

erging water: Cummulative load in soil before leaching (q) (becomes residual soil load after input stops in year 40) 0.08 | 0.15 | 0.20 | 0.24 | 0.28 | 0.30 | 0.32 037 | 0.4 053 | 059 | 0.64 | 0.67 | 0.70 | 0.73 | 0.75 | 0.76 | 077 094

ierging water: Leachable load relased from soil each year i 0.0164]0.0296]0.0401[0.0485 0.0552[ 0.0606 0.0649] 0. . 0.0733]0.0915]_0.1067 [0.1177]0.1271[0.1345] 0.1405] 0.1452]0.14910.1521] 0.15460.1729] 0.1876 0.1994

erging water:Residual load in soil after leaching (g) 007 [0.1183 0.194 [ 0221 0.242 | 0.26 0.293 | 0.366 | 0.4243664 | 0.471 | 0.508 | 0.538 | 0.562 | 0.581 | 0.596 | 0.608 | 0.618 | 0.692 | 0.751
Diffuse PFOA: Additional load from site-wide leaching 92 | 092 | 0.92 | 0.92 | o 092 [ 092 | 092 | 092 | 092 | 0.92 [ 0.92 | 092 | 092 | 092 | 092 | 0.92 | 0.92
Total mobile load (gly) 0.969 | 0.975 [ 0.981 | 0.985 0.993 | 1.012 [ 1.0260916 | 1.038 | 1.047 | 1.055 | 1.06 | 1.065 | 1.069 | 1.072 | 1.075 | 1.093 | 1.108
Assumptions

Historical model - emerging water, years 0 to 40.
The indicative residual PFAS model assumes:

1 Measured average discharge rates from the 800mm diameter pipe are in the order of 1 I, from which an annual discharge volume of

2 Analysis data has been used to establish a maximum PFOA concentration for the emerging water =

3 Onthe basis of assumptions 1and 2, the annual rate of PFOA discharge from the 800mm pipe can be estimated as:

Of the discharge from the 800mm dia pipe, not all will have impacted the soils at Victoria North. The model makes the following assumption
regarding the discharge to the sewer over time and therefore, the residual discharge to ground:
First 10 years after ad hoc drainage installed - 80% reached sewer
Year 11 to 20 - 60% reached sewer (deterioration in ad hoc system)
Year 21 to 35 - 40% reached sewer (further deterioration in ad hoc system)
Year 36 (2020) and 37 - fiytipping - 10% reaches sewer
Year 38 (2022) to 40 - 0% reaches sewer (BAM on site)
After year 40 (2025) - 100% to sewer

20% discharged to soil
40% discharged to soil
60% discharged to soil
90% discharged to soil
100% discharged to soil
0% discharged to soil
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5 discharged to combined sewer and subsequently, there will be no further discharge of emerging water to ground. Given that discharge to sewer
commenced in June 2023 under a temporary discharge consent, this is conservative.

As discussed in the report text, for the purposes of the indicative model, the proportion of infilrating water directly passing through the made

6  ground has been assumed as zero. This results in a of historical PFAS impact being taken forward into
future assessments of risk.

7  Selected value for leachable fraction of PFOA =

Historical model - diffuse PFOS

8  Max diffuse leachable PFOA across Red Bank plateau after remediation of outlier, carriage shed and TP405A, is
Assume 0.88 miyrrainfall = 0.0024 m/d
Assumesitearea= 50,000 m2 (top of Red Bank plateau)
Assume infilration is 80 %
Infiltration volume = 35200 m3/yr = 35E+07 1/ yr
Assuming 26 ng/l leached by the infiltrating water = 3E-08 gl
Leachable PFAS = 0915 giyr

Future indications - both sources

9 The potential for future leaching varies as infiltration varies - see assumption 12

Current proposals for remediation and enabling works do not include any significant areas of hardstanding (road pavement etc) within the site.
Provision has been made however, for made ground across the site to be provided with a hydroseeded temporary protection layer as
precaution against the risk of asbestos fibre release from the exposed surface. Given the current proposals therefore, the permeability of the site

surface will not differ significantly from the existing site conditions. Assumptions regarding historical rainfal infiltration will therefore, continue t
valid for the period following remediation and enabling works.

10

Infltration will reduce the PFAS mass in the area of the emerging water (by removal of the leachable proportion) and will continue to release

11 leachable PFAS from diffuse across the site. regarding historical leachable proportions will therefore, continue to be
valid for the period following remediation and enabling works.

Following completion of the remediation and enabling works, it is assumed that site development will take place over a period of ten years (to
year 52). Development will introduce areas of hardstanding across the site which will reduce infiltration and therefore, reduce the potential for
PFAS in the made ground to be removed by leaching. The reducing in infiltration assumed for the model is as follows:

12

The model assumes that once the permanent discharge consent is in place (assumed year 40 - 2024), all the water from the 800mm pipe will be

Assume remediation starts year 40 (2024) and takes 2 years to complete
Assume development starts in year 43 (2027) and takes 10 years
Infiltration will reduce as and leachable proportion will reduce.

On this basis, infiltration will be:

For emerging water

a Before year 45 100% of pre-development infiltration 20.00% leachable assumed for model
b Yr 45 to 47 (incl) 75% of pre-development infiltration 15.00% leachable assumed for model
c Yr 48 and 49 50% of pre-development infiltration 10.00% leachable assumed for model
d Y50 to 52 incl 25% of pre-development infiltration 5.00% leachable assumed for model
e From year 53 10% of pre-development infiltration

For diffuse PFAS

2.00% leachable assumed for model

a Before year 45 100% of pre-development infiltration 0.92 glyr leachable assumed for model
b Yr 45 to 47 (incl) 75% of pre-development infiltration 0.69 glyr leachable assumed for model
c Yr 48 and 49 50% of pre-development infiltration 0.46 glyr leachable assumed for model
d Y50 to 52incl 25% of pre-development infiltration 0.23 glyr leachable assumed for model
e From year 53 10% of pre-development infiltration

0.092 glyr leachable assumed for model

3E+07_litres/year can be derived.

13 ng/l Table 7
0.41 alyr

20% Table 38

26 ngll Table 35
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Year
37 38 39 40 42 43 4 5 6 47 48 49 50 51 52 53 54 55 56 57 64 65
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054
041 | 041 | 041 | 041 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
037 | 041 | 041 | 041 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 X X 0.00 0.00 0.00 0.00 0.00 0.00 0.00 X 0.00
144 | 157 | 166 | 1.74 | 1.39 | 1.11 | 0.89 | 0.71 0.57 0.4 0.41 0.35 0.32 0.28 0.27 0. 0.24 0.24 0.23 0.23 0.22 0.22 0.20 0.20 0.19 0.19 0.18 017
0.2888|0.3132|0.3327 | 0.3483 |0.27870.2229 427| 0.0856 | 0.0728 | 0.0618 | 0.0350 | 0.0315 | 0.0142 | 0.0135 | 0.0128 | 0.0049 | 0.0048 | 0.0047 | 0.0046 | 0.0045 | 0.0044 | 0. X X 0.0041 | 0.0040 | 0.0039 | 0. 0.0037 | 0. 0.0036 0.0035
1.155 | 1.253 | 1.331 | 1.393 | 1.115| 0.892 | 0.713 | 0.571 | 0.4851 | 0.4123 | 0.3505 | 0.3154 | 0.2839 | 0.2697 | 0.2562 | 0.2434 | 0.2385 | 0.2338 | 0.2291 | 0.2245 | 0.22 | 0.2156 0.1989 | 0.1949 | 0.191 0.1834 | 0. 0.1762
092 | 069 0.6! 0.69 0.46 0.46 0.23 0.23 0.09 0.09 0.09 0.09 0.09

0.09 X X
0.0969 | 0.0968

092 | 092 | 092 | 092 | 092 | 0.92 X
1.199 | 1.143 | 1.098 | 1.063 | 0.7756

0.
0.7628 | 0.7518 | 0.495 | 0.4915 | 0.2442 | 0.2435 | 0.2428




Theoretical model of residual PFAS

E3. Estimates of potential impact on the River Irk associated with residual PFAS concentrations at Red Bank plateau, after dilution in the river, years 40+.
A preliminary assessment of the potential impact of residual PFOS from the site on the river has been undertaken as follows:

For the River Irk:

e Average flow at Collyhurst Weir — 1.7m%s.2® This equals, 5.4 x 10%° litres/yr
e Use 10% of average flow in subsequent assessment: 5.4 x 10° litres/yr

For year 42 - PFOS:

e 0.55g/yr PFOS (both sources: Figure 13) = 5.5 x 108ng/yr
e 55x10%/5.4x10° litres/yr = 0.10ng/I.

For year 42 - PFOA:

e 1.14g/yr PFOA (both sources: Figure 14) = 1.14 x 10°ng/yr
e 1.14x10°/5.4 x 10° litres/yr = 0.21ng/l.

For year 53 — PFOS:

e 0.05g/yr PFOS (both sources: Figure 13) = 5.0 x 10'ng/yr
e 5.0x107/5.4x10° litres/yr = 0.01ng/I.

For year 53 — PFOA:

e 0.1g/yr (both sources: Figure 14) = 1.0 x 108 ng/yr
e 1.0x10%/5.4x10° litres/yr = 0.02ng/I.

E4. Estimates of current annual PFAS mass in the existing River Irk, upstream of the Victoria North site.
A preliminary assessment of the existing potential mass of PFAS in the river upstream of the siter has been undertaken as follows:

For PFOS:

e Average flow at Collyhurst Weir — 1.7m%s. This equals, 5.4 x 10%° litres/yr
e Average PFOS concentration in the river water upstream of the site is 7ng/I
e 7 x5.4x10% litres/yr = 378g/yr.

For PFOA:

e Average flow at Collyhurst Weir — 1.7m%s. This equals, 5.4 x 10%° litres/yr
e Average PFOA concentration in the river water upstream of the site is 7.3ng/I
e 7.3 x5.4x10% litres/yr = 392g/yr.

2 Calculated as average value from data downloaded from www.environment.data.gov.uk/hydrology/station/98e517e4-c709-4d16-b334-251677af1750 accessed 14 April 2023
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