R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals a0 Calculated concentrations for
Contaminant from Level 1 4.0E05 distance-concentration graph
Target cr 1.70E-07 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient e 00 ™ g 38 Ogata Banks
Entry for non-polar organic chemicals (option) £ soes From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 Jse0s Distance Concentration
[ ogamaBanks Jequaonsinmapusicaion Organccabonpartion et g
Entry for ionic organic chemicals (option) § 2B 0 4.0E-05
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kae n kg B 15605 19.3 1.27E-05
‘Sorption coefficient for ionised species Koet Ika H 385 9.13E-06
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH [ B 57.8 7.46E-06
Approach for simulating degradation of pollutants: |Apply degradation rate to pollutants in all phases (e.g. field derived value, |acid dissociation constant pKa 50806 77.0 6.40E-06
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 5.64E-06
Initial contaminant concentration in groundwater at plume core  Co 4.00E-05 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 350 400 450 115.5 5.06E-06
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.55E-02 kg Distance (m) 1348 4.59E-06
Calculated decay rate . 7.70E-101 days™ 154.0 4.21E-06
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m | Assume BH source, 5m either side 1733 3.88E-06
Plume thickness at source Sy 1.85E+01 m  [BH specific value Note graph assumes plume disperses vertically in one direction only. An alternative solution 1925 3.60E-06
Saturated aquifer thickness ~ da 1.91E+01 m BH specific value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 2118 3.36E-06
Bulk density of aquifer materials  p 121E+00 gem® [sR3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 3.15E-06
Effective porosity of aquifer  n 280E-02 fraction |Average site value 250.3 2.96E-06
Hydraulic gradient i fraction |BH specific value Enter value Calc value Xu & Eckstein _m 269.5 2.80E-06
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 288.8 2.65E-06
Distance to compliance point X 3.85E+02 m  |BH specific value Transverse dispersivity az 308.0 2.52E-06
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 327.3 2.40E-06
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 346.5 2.29E-06
Time since polutant entered t 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 2.19E-06
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 385.0 2.10E-06
Parttion coefficient ~ Kd 155602 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse disersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 3.85E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set half e as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 167E+00 fraction
Decay rate used h 7.70E-101 d*
Rate of contaminant flow due to retardation U 7.01E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 210E-06 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 191E+01
Remedial Targets
Remedial Target 3.24E-06 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 2.10E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
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Remedial targets worksheet v3.1
BH101 BaPLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals 90808 Calculated concentrations for
Contaminant from Level 1 8.0E06 distance-concentration graph
Target C cr 1.70E-07 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient e 00 ™ g e Ogata Banks
Entry for non-polar organic chemicals (option) < soeos From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 sor0s Distance Concentration
[ ogamaBanks Jequaonsinmapusicaion Organccabonpartion et g
Entry for ionic organic chemicals (option) g 0e0e 0 8.0E-06
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kae n kg B 3.0E06 19.3 2.55E-06
Sorption coeffcient for ionised species Kot Ik H 385 1.83E-06
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value PH - 57.8 1.49E-06
Approach for simulating degradation of pollutants: |Apply degradation rate to pollutants in all phases (e.g. field derived value, |acid dissociation constant pKa 10806 77.0 1.28E-06
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 1.13E-06
Initial contaminant concentration in groundwater at plume core o 8.00E-06 mg/  [Highest concentration in BH 0 S0 100 150 200 20 0 30 400 450 1155 1.01E-06
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.52E-02 kg Distance (m) 1348 9.18E-07
Calculated decay rate . 7.70E-101 days™ 154.0 8.41E-07
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1733 7.76E-07
Plume thickness at source Sy 1.85E+401 m  [BH specific value Note graph assumes plume disperses vertically in one direction only. An alternative solution 192.5 7.20E-07
Saturated aquifer thickness ~ da 191E+01 m  |BH specific value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 2118 6.72E-07
Bulk density of aquifer materials  p 121E+00 gem® [sR3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 6.30E-07
Effective porosity of aquifer  n 280E-02 fraction |Average site value 250.3 5.93E-07
Hydraulic gradient i fraction |BH specific value Enter value Calc value Xu & Eckstein _m 269.5 5.60E-07
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 288.8 5.31E-07
Distance to compliance point X 3.85E+02 m  |BH specific value Transverse dispersivity az 308.0 5.04E-07
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 327.3 4.80E-07
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 346.5 4.58E-07
Time since polutant entered t 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 4.38E-07
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 385.0 4.20E-07
Parttion coefficient ~ Kd 152602 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse disersivity  az 3.85E+00 m  see otions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 3.85E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set half e as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.66E+00 fraction
Decay rate used h 7.70E-101 d*
Rate of contaminant flow due to retardation U 7.06E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 4.20E-07 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 191E+01
Remedial Targets
Remedial Target 3.24E-06 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point ~ Cer/Co 4.20E-07 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
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Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals 009 Calculated concentrations for
Contaminant from Level 1 soros distance-concentration graph
Target c 1.70E-07 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) g From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 soe0s Distance Concentration
[ ogamaBanks Jequaonsinmapusicaion Organccabonpartion et g
Entry for ionic organic chemicals (option) § 1505 0 3.0E-05
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen kg 3 19.3 9.56E-06
‘Sorption coefficient for ionised species Koet Ika 5 roees 385 6.85E-06
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 50806 57.8 5.59E-06
Approach for simulating degradation of pollutants: AEEIQ degradation rate to pollutants in all phases (e.qg. field derived value, |acid dissociation constant pKa ) 77.0 4.80E-06
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 4.23E-06
Initial contaminant concentration in groundwater at plume core ~ Co 3.00E-05 mg/l  [Highest concentration in BH ° 50 100 150 200 250 300 350 400 450 1155 3.80E-06
Hal lfe for of inwater 9.00E+99 days |Recommended value | soil water partition coefficient Kd 2.06E-02 kg Distance (m) 134.8 3.44E-06
Calculated decay rate 7.70E-101 days™ 154.0 3.15E-06
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1733 2.91E-06
Plume thickness at source Sy 1.85E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 192.5 2.70E-06
Saturated aquifer thickness  da 191E+401 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 2.52E-06
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 2310 2.36E-06
Effective porosity of aquifer 1 2.80E-02 2503 2.22E-06
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 2.10E-06
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 1.99E-06
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 1.89E-06
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 1.80E-06
Distance (depth) to compliance point perpendicular to flow direction  y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 3465 1.72E-06
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 1.64E-06
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 385.0 1.57E-06
Parttion coefficient ~ Kd 2.06E-02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.89E+00 fraction
Decay rate used h 7.70E-101 d*
Rate of contaminant flow due to retardation U 6.18E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 157E-06 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 191E+01
Remedial Targets
Remedial Target 3.24E-06 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 1.57E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 12:42

Remedial targets worksheet v3.1
BH101 BghiPLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals 009 Calculated concentrations for
Contaminant from Level 1 soros distance-concentration graph
Target c 1.70E-07 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) g From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 soe0s Distance Concentration
[ ogamaBanks Jequaonsinmapusicaion Organccabonpartion et g
Entry for ionic organic chemicals (option) § 1505 0 3.0E-05
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen kg 3 19.3 9.56E-06
Sorption coeficient for onised species Kor ika g Lo 385 6.85E-06
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 57.8 5.59E-06
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa S0E00 77.0 4.80E-06
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 4.23E-06
Initial contaminant concentration in groundwater at plume core ~ Co 3.00E-05 mg/l  [Highest concentration in BH ° 50 100 150 200 250 300 350 400 450 1155 3.80E-06
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.29E-02 kg Distance (m) 1348 3.44E-06
Calculated decay rate 7.70E-101 days™ 154.0 3.15E-06
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1733 2.91E-06
Plume thickness at source Sy 1.85E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 192.5 2.70E-06
Saturated aquifer thickness  da 191E+401 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 2.52E-06
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 2310 2.36E-06
Effective porosity of aquifer 1 2.80E-02 2503 2.22E-06
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 2.10E-06
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 1.99E-06
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 1.89E-06
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 1.80E-06
Distance (depth) to compliance point perpendicular to flow direction  y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 3465 1.72E-06
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 1.64E-06
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 385.0 1.57E-06
Parttion coefficient ~ Kd 1.20E.02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.56E+00 fraction
Decay rate used h 4.94E-101 d*
Rate of contaminant flow due to retardation U 7.51E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 157E-06 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 191E+01
Remedial Targets
Remedial Target 3.24E-06 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 1.57E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 12:45

Remedial targets worksheet v3.1
BH101 BkFLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient o803 Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target C Cr 4.70E-03 mgl from Level 1 Entry if specify partition coefficient (option) 50803
Soil water partition coefficient Kd  [_480E+03__|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ sk From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 30803 mg/l
Entry for ionic organic chemicals (option) g 0 5.4E-03
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 20e03 19.3 1.72E-03
Sorption coefficient for ionised species Koet kg H 385 1.236-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S 10e03 57.8 1.01E-03
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 77.0 8.64E-04
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 7.62E-04
Initial contaminant concentration in groundwater at plume core  Co 5.40E-03 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 350 400 450 115.5 6.83E-04
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 4.80E+03 Iikg Distance (m) 1348 6.20E-04
Calculated decay rate 7.70E-101 days™ 154.0 5.68E-04
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH101 source, 5m either side 1733 5.24E-04
Plume thickness at source Sy 1.85E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 192.5 4.86E-04
Saturated aquifer thickness da 1.91E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 211.8 4.54E-04
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 4.25E-04
Effective porosity of aquifer  n 280E-02 250.3 4.00E-04
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 3.78E-04
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 3.58E-04
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 3.40E-04
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 327.3 3.24E-04
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 346.5 3.09E-04
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 2.96E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 385.0 2.83E-04
Parttion coefficient ~ Kd 4.80E+03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse disersivity  az 3.85E+00 m  see otions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 3.85E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set half e as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 2076405 fraction
Decay rate used h 3.71E-106 d*
Rate of contaminant flow due to retardation U 5.64E-09 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 2.83E-04 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 191E+01
Remedial Targets
Remedial Target 8.95E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 2.83E-04 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 12:51

Remedial targets worksheet v3.1
BH101 ChromiumLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater

See Note

Input Parameters (using pull down menu) Variable Value Unit  Source
Contaminant rom Level 1
Target C Cr 1.00E-03 mgl  from Level 1

Select Method for de

User specified value for

Entry if specify partition coefficient (option)

ull down menu)

artition coefficient

[ 100E+02 ikg

Environment
W Agency

1.00E+02

fraction

Enter value

Calc value Xu & Eckstein_m
3.85E+01

Soil water partition coefficient Kd
Entry for non-polar organic chemicals (option)
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen
Sorption coefficient for ionised species Keoe
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa
Source of parameter value Fraction of organic carbon in aquifer foc
Initial contaminant concentration in groundwater at plume core  Co 2.20E-02 mg/l  [Highest concentration in BH
Half life for of inwater  tyz 9.00E+99 days | soil water parttion coefficient Kd
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  |Assume BH101 source,
Plume thickness atsource Sy 1.90E+01 m BH specific value
Saturated aquifer thickness da 1.97E+01 m BH specific value Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length
Effective porosity of aquifer  n 280E-02 fraction |Average site value
Hydraulic gradient i fraction |BH specific value
Hydraulic conductivity of aquifer K mid  [SR3 L ax
Distance to compliance point X 3.85E+402 m Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 m Vertical dispersivity ay
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m Note values of dispersivity must be >0
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 1.00E+02 kg see options
Lonaitudinal dispersivity  ax 3.85E+01 m  see options
Transverse dispersivity az 3.85E+00 m see options
Vertical dispersivity  av 3.85E-01 m  see otions
Calculated Parameters  Variable
Groundwater flow velocity 117E-03 mid
Retardation factor  Rf 432E+03 fraction
Decay rate used h 1.78E-104 d*
Rate of contaminant flow due to retardation U 2.71E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 118E-03 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 187E+01
Remedial Targets
Remedial Target 1.87E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 1.18E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
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‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1

Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.

Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks
From calculation sheet

Distance Concentration
mg/l

0 2.26-02
19.3 7.01E-03
385 5.026-03
57.8 4.11E-03
77.0 3.53E-03
96.3 3.12E-03
1155 2.80E-03
134.8 2.55E-03
154.0 233603
1733 2.16E-03
1925 2.00E-03
2118 1.87E-03
2310 1.76E-03
250.3 1.65E-03
269.5 1.56E-03
2888 1.48E-03
308.0 1.41E-03
3273 1.34E-03
3465 1.28E-03
365.8 1.236-03
385.0 1.18E-03
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Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals zoe0s Calculated concentrations for
Contaminant from Level 1 18604 distance-concentration graph
Target cr 6.30E-06 mgll from Level 1 Entry if specify partition coefficient (option) LeE0t
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) £ 1em0s From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc £ 12804 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc § oe0s mg/l
Entry for ionic organic chemicals (option) 8 soe0s 0 1.8E-04
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen kg 3 6.0E-05 19.3 5.70E-05
Sorption coefficient for ionised species Koei Uka H 385 4.09E-05
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § 40805 57.8 3.34E-05
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 20605 77.0 2.86E-05
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 2.53E-05
Initial contaminant concentration in groundwater at plume core o 179E-04 mg/  [Highest concentration in BH 0 S0 100 150 200 20 0 30 400 450 1155 2.26E-05
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.29E-02 kg Distance (m) 1348 2.05E-05
Calculated decay rate 7.70E-101 days™ 154.0 1.88E-05
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1733 1.74E-05
Plume thickness at source Sy 1.85E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 192.5 1.61E-05
Saturated aquifer thickness  da 191E+401 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 1.50E-05
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 1.41E-05
Effective porosity of aquifer  n 280E-02 250.3 1.33E-05
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 1.25E-05
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 1.19E-05
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 1.13E-05
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 327.3 1.07E-05
Distance (depth) to compliance point perpendicular to flow direction  y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 3465 1.03E-05
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 9.80E-06
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 385.0 9.40E-06
Parttion coefficient ~ Kd 1.20E.02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse disersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 3.85E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.56E+00 fraction
Decay rate used h 4.94E-101 d*
Rate of contaminant flow due to retardation U 7.51E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 9.40E-06 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 191E+01
Remedial Targets
Remedial Target 1.20E-04 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 9.40E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
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Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source
o0z Calculated concentrations for
Contaminant Cyanide from Level 1 distance-concentration graph
Target C Cr 1.00E-03 mgl  from Level 1 Entry if specify partition coefficient (option) 25602
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) < ke From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equalions in HRA publication Organic carbon partition coefficient Koc kg § 15802 mg/l
Entry for ionic organic chemicals (option) g 0 2.56-02
Approach for simulating vertical dispersion: [ Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen 1.40E+00 kg B 10E02 19.3 7.97E-03
Sorption coefficient for ionised species K 140E+00 |ika H 385 5.71E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH 5.50E+00 3 soe0n 57.8 4.66E-03
Approach for simulating degradation of pollutants: |Apply degradation rate to pollutants in all phases (e.g. field derived value, |acid dissociation constant pKa 9.24E+00 77.0 4,00E-03
Source of parameter value Fraction of organic carbon in aquifer foc 303E-03__|fraction 00400 96.3 3.53E-03
Initial contaminant concentration in groundwater at plume core o 2.50E-02 mgi  [Highest concentration in BH 0 s 100 150 20 20 300 30 400 450 1155 3.16E-03
Half e for of inwater e 9.00E+09 days |Recommended value | soil water partition coefficient Kd 4.50E-03 Ikg Distance (m) 1348 2.87€-03
Calculated decay rate 7.70E-101 days™ 154.0 2.63E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1733 2.42E-03
Plume thickness at source Sy 1.85E+01 m  [BH specific value Note graph assumes plume disperses vertically in one direction only. An alternative solution 1025 2.25E-03
Saturated aquifer thickness  da 191E+01 m  [BH specific value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 2.10E-03
Bulk density of aquifer materials  p 121E+00 gem® [sR3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 1.976-03
Effective porosity of aquifer  n 280E-02 fraction |Average site value 2503 1.85E-03
Hydraulic gradient i fraction |BH specific value Enter value Calc value Xu & Eckstein _m 269.5 1.75E-03
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 288.8 1.66E-03
Distance to compliance point X 3.85E+02 m  |BH specific value Transverse dispersivity az 308.0 1.57E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 1.50E-03
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 346.5 1.43E-03
Time since polutant entered t 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 1.37E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 385.0 1.31E-03
Parttion coefficient ~ Kd 450503 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 119E+00 fraction
Decay rate used h 7.70E-101 d*
Rate of contaminant flow due to retardation U 9.79E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 131E-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 191E+01
Remedial Targets
Remedial Target 1.91E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 1.31E-03 ma/l  Oaata Banks
after 1.0E+100 days
Care should be used when calculatina remedial taraets usina the time variant options as this mav resultin an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
Remedial targets worksheet v3.1 2610312021, 12:56

BH101 Free CyanideLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals 009 Calculated concentrations for
Contaminant from Level 1 soros distance-concentration graph
Target c 1.70E-07 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) g From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 soe0s Distance Concentration
[ ogamaBanks Jequaonsinmapusicaion Organccabonpartion et g
Entry for ionic organic chemicals (option) § 1505 0 3.0E-05
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen kg 3 19.3 9.56E-06
Sorption coeficient for onised species Kor ika g Lo 385 6.85E-06
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 57.8 5.59E-06
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa S0E00 77.0 4.80E-06
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 4.23E-06
Initial contaminant concentration in groundwater at plume core ~ Co 3.00E-05 mg/l  [Highest concentration in BH ° 50 100 150 200 250 300 350 400 450 1155 3.80E-06
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.29E-02 kg Distance (m) 1348 3.44E-06
Calculated decay rate 7.70E-101 days™ 154.0 3.15E-06
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1733 2.91E-06
Plume thickness at source Sy 1.85E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 192.5 2.70E-06
Saturated aquifer thickness  da 191E+401 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 2.52E-06
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 2310 2.36E-06
Effective porosity of aquifer 1 2.80E-02 2503 2.22E-06
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 2.10E-06
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 1.99E-06
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 1.89E-06
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 1.80E-06
Distance (depth) to compliance point perpendicular to flow direction  y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 3465 1.72E-06
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 1.64E-06
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 385.0 1.57E-06
Parttion coefficient ~ Kd 1.20E.02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.56E+00 fraction
Decay rate used h 4.94E-101 d*
Rate of contaminant flow due to retardation U 7.51E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 157E-06 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 191E+01
Remedial Targets
Remedial Target 3.24E-06 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 1.57E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 12:58

Remedial targets worksheet v3.1
BH101 [123cdPLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
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Level 3 - Groundwater See Note :

ull down menu)

Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de

LoEn0 Calculated concentrations for

distance-concentration graph

User specified value for partition coefficient
Contaminant fron " JromLevels 16E+00

Target C Cr 1.00E+00 mg/l  from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient

14E+00
Ogata Banks

=
Z

[ 250E+01  ikg

Entry for non-polar organic chemicals (option) S0 From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction %msm Distance Concentration
Equations in HRA publication Organic carbon partition coefficient Koc kg g socor mg/l
Entry for ionic organic chemicals (option) H 0 1.7E+00
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 60801 19.3 5.34E-01
‘Sorption coefficient for ionised species Koet Ika H 385 3.83E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH g 57.8 3.13E-01
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved only J acid dissociation constant pKa 20801 77.0 2.68E-01
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 2.37E-01
Initial contaminant concentration in groundwater at plume core  Co 1.68E+00 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 350 400 450 115.5 2.12E-01
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 2,50E+01 Iikg Distance (m) 134.8 1.93E-01
Calculated decay rate . 7.70E-101 days™ 154.0 1.76E-01
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Source is BH101, 5m either side 1733 1.63E-01
Plume thickness atsource Sy 1.85E+401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 1025 1.51E-01
Saturated aquifer thickness  da 191E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 1.41E-01
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 1.32E-01
Effective porosity of aquifer  n 280E-02 2503 1.24E-01
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 1.17E-01
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 1.11E-01
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 1.06E-01
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 1.01E-01
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 3465 9.60E-02
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 9.19E-02
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 385.0 8.80E-02
Parttion coefficient ~ Kd 250401 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.08E+03 fraction
Decay rate used h 7.12E-104 d*
Rate of contaminant flow due to retardation U 1.08E-06 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 8.80E-02 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 191E+01
Remedial Targets
Remedial Target 1.91E+01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 8.80E-02 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
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Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient o002 Calculated concentrations for
Contaminant Lead from Level 1 distance-concentration graph
Target C Cr 1.20E-03 mgl  from Level 1 Entry if specify partition coefficient (option) 50802
Soil water partition coefficient Kd  [_900E+02__Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) s From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 30802 mg/l
Entry for ionic organic chemicals (option) g 0 5.2E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 20e02 19.3 0.00E+00
Sorption coeffcient for ionised species Kot Ik H 385 0.00E+00
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S 10e02 57.8 0.00E+00
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 77.0 0.00E+00
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 0.00E+00
Initial contaminant concentration in groundwater at plume core  Co 5.24E-02 mg/l  [Highest BH concentration | 0 50 100 150 200 250 300 350 400 450 115.5 0.00E+00
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 9.00E+02 Iikg Distance (m) 1348 0.00E+00
Calculated decay rate h 7.70E-101 days™ 154.0 0.00E+00
Width of plume in aquifer at source (perpendicular to flow) Sz 0.00E+00 m  [Assume BH101 source, 5m either side 1733 0.00E+00
Plume thickness at source Sy 1.85E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 1925 0.00E+00
Saturated aquifer thickness da 1.91E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 211.8 0.00E+00
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 2310 0.00E+00
Effective porosity of aquifer  n 280E-02 2503 0.00E+00
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 0.00E+00
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 0.00E+00
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 0.00E+00
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 0.00E+00
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 3465 0.00E+00
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 0.00E+00
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,)? 1 ; az = ax/10, ay = ax/100 are assumed By setting a long travel time it will give the steady state solution, which should be used to 385.0 0.00E+00
Parttion coefficient ~ Kd 9.00E+02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 3.89E+04 fraction
Decay rate used h 1.98E-105 d*
Rate of contaminant flow due to retardation U 301E-08 mid

Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 0.00E+00 mg/
Attenuation factor (one way vertical dispersion, CO/CED) ~ AF  breakthrouah at compliance point

Remedial Targets

Remedial Target No impact mg/l__|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point ~ Cer/Co 0.00E+00 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 13:00

Remedial targets worksheet v3.1
BH101 LeadLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient 2se0n Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target c 1.23E-01 mgl from Level 1 Entry if specify partition coefficient (option) oo
Soil water partition coefficient Kd [ 650E+01 _|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction £ 1se01 Distance Concentration
Equaliuns in HRA publication Organic carbon partiion coefficient Koe kg H mg/l
Entry for ionic organic chemicals (option) § 1ocor 0 2.36-01
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 19.3 7.21E-02
‘Sorption coefficient for ionised species Koet Ika H 385 5.16E-02
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § soe02 57.8 4.21E-02
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 77.0 3.62E-02
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 3.19E-02
Initial contaminant concentration in groundwater at plume core  Co 2.26E-01 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 350 400 450 115.5 2.86E-02
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 6.50E+01 Iikg Distance (m) 1348 2.60E-02
Calculated decay rate 7.70E-101 days™ 154.0 2.38E-02
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH101 is source, 5m either side 1733 2.19E-02
Plume thickness atsource Sy 1.85E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 192.5 2.04E-02
Saturated aquifer thickness  da 191E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 1.90E-02
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 1.78E-02
Effective porosity of aquifer  n 280E-02 2503 1.68E-02
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 1.58E-02
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 1.50E-02
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 1.42E-02
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 1.36E-02
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 3465 1.29E-02
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 1.24E-02
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 385.0 1.19E-02
Parttion coefficient ~ Kd 6.50E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated Parameters  Variable

Groundwater flow velocity 117E-03 mid
Retardation factor  Rf 281E+03 fraction
Decay rate used h 2.74E-104 d*
Rate of contaminant flow due to retardation U 4.16E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 119E-02 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 191E+01
Remedial Targets
Remedial Target 2.34E+00 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point ~ Cer/Co 1.19€-02 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 13:01

Remedial targets worksheet v3.1
BH101 ManganeseLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient osor Calculated concentrations for
Contaminant Zinc from Level 1 LaE0L distance-concentration graph
Target c 1.09E-02 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd [ 380E+0L _|ikg S 12801 Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu; Fraction of organic carbon in aquifer foc fraction 2 LOE-01 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 8002 mg/l
Entry for ionic organic chemicals (option) g 0 1.5E-01
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika 3 sosoz 19.3 4.73E-02
Sorption coeficient for onised species Ko ika < oo 385 3.30E-02
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 57.8 2.77€-02
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 20802 77.0 2.38E-02
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 96.3 2.10E-02
Initial contaminant concentration in groundwater at plume core  Co 1.49E-01 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 350 400 450 1155 1.88E-02
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 3.80E+01 Iikg Distance (m) 1348 1.70E-02
Calculated decay rate . 7.70E-101 days™ 154.0 1.56E-02
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Source is BH101, 5m either side 1733 1.44E-02
Plume thickness at source Sy 1.85E+401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 1025 1.34E-02
Saturated aquifer thickness  da 191E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 2118 1.25E-02
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 2310 1.17E-02
Effective porosity of aquifer  n 280E-02 2503 1.10E-02
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 269.5 1.04E-02
Hydraulic conductivity of aquifer K Longitudinal di ax Note 288.8 9.85E-03
Distance to compliance point X 3.85E+02 Transverse dispersivity az 308.0 9.36E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 3273 8.91E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 3465 8.50E-03
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 3658 8.13E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 385.0 7.79E-03
Parttion coefficient ~ Kd 3.80E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 385E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 3.85E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 385E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 117603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 164E+03 fraction
Decay rate used h 4.69E-104 d*
Rate of contaminant flow due to retardation U 7.126-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 7.79E-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 191E+01
Remedial Targets
Remedial Target 2.08E-01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 385 m
Concentration of contaminant at compliance point  Cr/Ca 7.79e-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:15

Remedial targets worksheet v3.1
BH101 ZincLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient o Calculated concentrations for
Contaminant [Nirate  fromLevel1 distance-concentration graph
Target C Cr 4.00E+00 mgl  from Level 1 Entry if specify partition coefficient (option) L0E+01
Soil water partition coefficient Kd [ 500E-01 Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ soev00 From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 60E+00 mg/l
Entry for ionic organic chemicals (option) g 0 11E+01
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 4.0e+00 13.6 4.69E+00
‘Sorption coefficient for ionised species Koet Ika H 27.2 3.39E+00
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH 3 208400 40.8 2.74E+00
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 54.4 2.31E+00
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 2.01E+00
Initial contaminant concentration in groundwater at plume core  Co 1.07E+01 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 81.6 1.77E+00
Hal lfe for of inwater 9.00E+99 days |Recommended value | soil water partition coefficient Kd 5.00E-01 kg Distance (m) 95.2 1.59E+00
Calculated decay rate h 7.70E-101 days™ 108.8 1.44E+00
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1224 1.32E+00
Plume thickness at source Sy 1.05E+01 m  [Average site value Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 1.21E+00
Saturated aquifer thickness ~ da 1.11E+01 m  |Average site value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 149.6 1.12E+00
Bulk density of aquifer maerials 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 1.05E+00
Effective porosity of aquifer 280E-02 fraction |Average site value 176.8 9.80E-01

»
n

Hydraulc gradient i
Hydraulic conductivity of aquifer K
X

z

y

t

fraction [BH specific value Enter value Calc value Xu & Eckstein_m 190.4 9.21E-01
mid |SR3 Longitudinal di: ax 2.72E+01 Note 204.0 8.69E-01

2.72E+02 m BH specific value Transverse dispersivity az 2.72E+00 2176 8.22E-01
This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 7.80E-01

Distance to compliance point

Distance (lateral) to compliance point perpendicular to flow direction 0.00E+00 m value Vertical ay
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m | alu Note values of dispersivity must be >0 receptor or compliance located down hydraulic gradient of the source Three solution methods 244.8 7.42E-01
Time since polutant entered 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 7.08E-01
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,X)>*14 ; az = ax/10, ay = ax/100 are assumed By setting along travel time it wil give the steady state solution, which should be used to 272.0 6.77E-01
Parttion coefficient ~ Kd 5.00E-01 kg see options calculate remedial targets.
Lonaitudinal dispersivity ax 2.72E+01 m see options The measured aroundwater concentration should be compared
Transverse disersivity  az 2.72E400 m  see otions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 2.72E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set half e as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 131603 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 2.26E+01 fraction
Decay rate used h 3.41E-102 d*
Rate of contaminant flow due to retardation U 5.79E-05 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 6.77E-01 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 158E+01
Remedial Targets
Remedial Target 6.32E+01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point ~ Cer/Co 6.77E-01 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:22

Remedial targets worksheet v3.1
CPBH212 NitrateLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient raee Calculated concentrations for
Contaminant Zinc from Level 1 Lator distance-concentration graph
Target c 1.09E-02 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd [ 380E+0L _|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) S From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 60E.03 Distance Concentration
_ Equations in HRA publication Organic carbon partiion coefficient Koe kg H mg/l
Entry for ionic organic chemicals (option) § 60803 0 1.3E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 136 9.38E-03
Sorption coefficient for ionised species Ko Ika g soees 272 7.29E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value pH 8 40.8 6.15E-03
‘Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa 20508 54.4 5.42E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 4.90E-03
Initial contaminant concentration in groundwater at plume core  Co 1.26E-02 mg/l  [Highest concentration within CPBH212 0 50 100 150 200 250 300 81.6 4.50E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 3.80E+01 Iikg Distance (m) 95.2 4.18E-03
Calculated decay rate 7.70E-101 days™ 108.8 3.91E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assumed source is CPBH212, with 5m either side 122.4 3.69E-03
Plume thickness at source Sy 1.10E+01 m Less than Saturated aquifer thickness Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 3.49E-03
Saturated aquifer thickness ~ da 111E+01 m  |Average for the site as BH specific data not | Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 149.6 3.326-03
Bulk density of aquifer materials  p 121E+00 gem® [sr3 Dispersivity based on Xu & Eckstein (1995) calculation sheets. 1632 3.17E-03
Effective porosity of aquifer  n 280E-02 fraction |Average of on-site data 176.8 3.03E-03
Hydrauiic gradient i fraction |Calculated from on-site data Enter value Calc value Xu & Eckstein_m 190.4 2.90E-03
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 204.0 2.79E-03
Distance to compliance point X 2726402 m  |Onsite data Transverse dispersivity az 217.6 2.68E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 231.2 2.59E-03
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m  |Calculated from on-site data Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 2448 2.50E-03
Time since polutant entered t 1.00E+100 days e variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 2.41E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 2720 2.33E-03
Parttion coefficient ~ Kd 3.80E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 7.11E+00 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 741E-01 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 741E-02 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 131603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 164E+03 fraction
Decay rate used h 4.69E-104 d*
Rate of contaminant flow due to retardation U 7.976-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 2.33E-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 5.40E+00
Remedial Targets
Remedial Target 5.88E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 2.33E-03 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:32

Remedial targets worksheet v3.1
CCPBH212 ZincLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient 8003 Calculated concentrations for
Contaminant from Level 1 - distance-concentration graph
Target C Cr 4.70E-03 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd  [_480E+03__|ikg S 60E03 Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu; Fraction of organic carbon in aquifer foc fraction 2 50803 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 40803 mg/l
Entry for ionic organic chemicals (option) g 0 7.4E-03
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 soses 7.8 5.10E-03
Sorption coefficient for ionised species Ko Ika < oeos 156 3.90E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 234 3.26E-03
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 10803 312 2.86E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 39.0 2.56E-03
Initial contaminant concentration in groundwater at plume core o 7.40E-03 mg/  [Highest concentration detected in BH 0 20 40 e s 1m0 10 10 10 180 46.8 2.33E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 4.80E+03 Iikg Distance (m) 54.6 2.14E-03
Calculated decay rate 7.70E-101 days™ 62.4 1.99E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH202 source, 5m either side 702 1.85E-03
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 78.0 1.73E-03
Saturated aquifer thickness  da 9.94E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 85.8 1.63E-03
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 936 1.54E-03
Effective porosity of aquifer  n 280E-02 101.4 1.46E-03
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 109.2 1.39E-03
Hydraulic conductivity of aquifer K Longitudinal di ax Note 117.0 1.32E-03
Distance to compliance point X 156E+02 Transverse dispersivity az 124.8 1.26E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1326 1.20E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 140.4 1.15E-03
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0.01* x, ay = 0.001* x are included, the preferred option is Ogata Banks. 148.2 1.11E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 156.0 1.07E-03
Parttion coefficient ~ Kd 4.80E+03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 156E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 156E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.56E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 151603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 2076405 fraction
Decay rate used h 3.71E-106 d*
Rate of contaminant flow due to retardation U 7.29E-09 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 107€6-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 6.95E+00
Remedial Targets
Remedial Target 3.26E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 156 m
Concentration of contaminant at compliance point  Cr/Ca 1.07E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:36

Remedial targets worksheet v3.1
RBBH202 ChromiumLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater
Input Parameters (using pull down menu) Variable

Contaminant
Target C Cr

See Note

Value

1.00E-03

Unit

mgl

Source

rom Level 1

from Level 1

Select Method for del ull down menu)

artition coefficient

User specified value for

Entry if specify partition coefficient (option)

Soil water partition coefficient Kd  [_1T00E*02_ikg
Entry for non-polar organic chemicals (option)
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg
Sorption coefficient for ionised species Ko Uka
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid d constant pKa
Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core ~ Co 4.00E-03 mg/l  [highest concentration in RBBH202 |
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 1.00E+02 likg
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  |Assume RBBH202 is source with 5m either side
Plume thickness at source Sy 9.00E+00 m  [Less than saturated aquifer thickness
Saturated aquifer thickness  da 9.94E+00 m |BH specific value Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length
Effective porosity of aquifer  n 280E-02 fraction |On-site data
Hydraulic gradient i fraction |Calculated from on-site data Enter value Calc value Xu & Eckstein _m
Hydraulic conductivity of aquifer K mid  |SR3 Longitudinal di ax
Distance to compliance point X 1.56E+02 m  [Onsite data Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 m Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1*, az = 0.01* x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 100E+02 Ikg  seeoptions
Lonaitudinal dispersivity  ax 156E+01 m  see ontions
Transverse dispersivity az 1.56E+00 m see options
Vertical disoersivity  av 1.56E-01 m  see ontions
Calculated Parameters  Variable
Groundwater flow velocity Vv 151E-03 mid
Retardation factor  Rf 432E+03 fraction
Decay rate used h 1.78E-104 d*
Rate of contaminant flow due to retardation U 3.50E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 5.76E-04 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 6.95E+00
Remedial Targets
Remedial Target 6.95E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 156 m
Concentration of contaminant at compliance point  Cr/Ca 5.76E-04 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.

‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1

Environment
W Agency

45603

40803

35603

30803

25603

10603

Calculated concentration (mg|

5.0E-04

0.0E+00
0

Distance (m)

Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.

Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

7.8
15.6
234
312
39.0
46.8
54.6
62.4
70.2
78.0

93.6
1014

117.0
124.8
132.6
140.4
148.2
156.0

Concentration

mo/l
4.0E-03

2.76E-03
2.11E-03
1.76E-03
1.54E-03
1.38E-03
1.26€-03
1.16€-03
1.07E-03
1.00E-03
9.37E-04
8.82E-04
8.326-04
7.88E-04
7.49E-04
7.136-04
6.81E-04
6.51E-04
6.24E-04
5.99E-04
5.76E-04

2610312021, 14:37
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient e Calculated concentrations for
Contaminant ron — fromteveln distance-concentration graph
Target C Cr 1.00E+00 mgl  from Level 1 Entry if specify partition coefficient (option) 108400
Soil water partition coefficient Kd [ 250E+01 _Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) € soear From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 001 mg/l
Entry for ionic organic chemicals (option) g 0 1.1E+00
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B a0E01 7.8 7.70E-01
‘Sorption coefficient for ionised species Koet Ika H 156 5.88E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S 20801 234 4.93E-01
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 312 4.31E-01
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 39.0 3.87E-01
Initial contaminant concentration in groundwater at plume core  Co 1.12E+00 mg/l  [Highest concentration in BH 0 20 0 60 80 100 120 140 160 180 46.8 3.52E-01
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 2,50E+01 Iikg Distance (m) 54.6 3.24E-01
Calculated decay rate 4 7.70E-101 days™ 62.4 3.00E-01
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH202 source, 5m either side 702 2.79E-01
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 78.0 2.62E-01
Saturated aquifer thickness  da 9.94E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 85.8 2.46E-01
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 936 2.32E-01
Effective porosity of aquifer  n 280E-02 101.4 2.20E-01
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 109.2 2.09E-01
Hydraulic conductivity of aquifer K Longitudinal di ax Note 117.0 1.99E-01
Distance to compliance point X 156E+02 Transverse dispersivity az 124.8 1.90E-01
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1326 1.82E-01
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 140.4 1.74E-01
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0.01* x, ay = 0.001* x are included, the preferred option is Ogata Banks. 148.2 1.67E-01
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 156.0 1.61E-01
Parttion coefficient ~ Kd 250401 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 156E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 156E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.56E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 151603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.08E+03 fraction
Decay rate used h 7.12E-104 d*
Rate of contaminant flow due to retardation U 1.40E-06 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 161E-01 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 6.95E+00
Remedial Targets
Remedial Target 6.95E+00 mg/l_|For with measured
Ogata Banks
Distance to compliance point 156 m
Concentration of contaminant at compliance point  Cr/Ca 1.61E-01 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

26/03/2021, 14:39

Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient 30803 Calculated concentrations for
Contaminant Lead from Level 1 distance-concentration graph
Target C Cr 1.20E-03 mgl from Level 1 Entry if specify partition coefficient (option) 25603
Soil water partition coefficient Kd  [_900E+02__Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) < e From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 15803 mg/l
Entry for ionic organic chemicals (option) g 0 2.8€-03
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 10E03 7.8 1.93E-03
Sorption coefficient for ionised species Koet kg H 156 1.47E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S soe0n 234 1.24E-03
Approach for simulating degradation of pollutants: | Apply degradation rate to pollutants in all phases (e.q. field derived value, |acid dissociation constant pKa 312 1.08E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 39.0 9.69E-04
Initial contaminant concentration in groundwater at plume core ~ Co 2.80E-03 mg/l  [Highest concentration in BH ° 20 0 60 80 100 120 140 160 180 46.8 8.82E-04
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 9.00E+02 Iikg Distance (m) 54.6 8.11E-04
Calculated decay rate 7.70E-101 days™ 62.4 7.51E-04
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH202 source, 5m either side 702 7.00E-04
Plume thickness at source Sy 9.00E+00 m  [BH specific value Note graph assumes plume disperses vertically in one direction only. An alternative solution 78.0 6.56E-04
Saturated aquifer thickness ~ da 9.94E+00 m  |BH specific value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 85.8 6.17E-04

1216400 gom® |SR3 Dispersivities 10%, 1%, 0.1% of pathway length caleulation sheets 9.6 5.83E-04

2.80E-02 fraction |Average site value 1014 5.52E-04
fraction [BH specific value Enter value Calc value Xu & Eckstein_m 109.2 5.24E-04

Bulk density of aquifer materials  p
Effective porosity of aguifer  n
Hydraulc gradient i

Hydraulic conductivity of aquifer K
X

z

y

t

mid |SR3 Longitudinal di: ax 156E+01 Note 117.0 4.99E-04
Distance to compliance point 156E+02 m Transverse dispersivity az 156E+00 124.8 4.77E-04

Distance (lateral) to compliance point perpendicular to flow direction 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1326 4.56E-04
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m Note values of dispersivity must be >0 receptor or compliance located down hydraulic gradient of the source Three solution methods 140.4 4.37E-04
Time since polutant entered 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 148.2 4.19E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* 1% ; az = ax/10, ay = ax/100 are assumed By setting a long travel time it will give the steady state solution, which should be used to 156.0 4.03E-04
Parttion coefficient ~ Kd 9.00E+02 kg see options calculate remedial targets.
Lonaitudinal dispersivity ax 1.56E+01 m see options The measured aroundwater concentration should be compared
Transverse disersivity  az 156E+00 m  see otions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 156E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set half e as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 151603 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 3.80E+04 fraction
Decay rate used h 7.70E-101 d*
Rate of contaminant flow due to retardation U 3.80E-08 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 4.03E-04 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 6.95E+00
Remedial Targets
Remedial Target 8.34E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 156 m
Concentration of contaminant at compliance point ~ Cer/Co 4.03E-04 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1 26/03/2021, 14:45
RBBH202 LeadLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient zoe0r Calculated concentrations for
Contaminant from Level 1 18E01 distance-concentration graph
Target c 1.23E-01 mgl from Level 1 Entry if specify partition coefficient (option) LeE0L
Soil water partition coefficient Kd [ 650E+01 _|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ 1eEm From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction £ 12801 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § LoE0L mg/l
Entry for ionic organic chemicals (option) 8 soe02 0 1.8E-01
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika 2 ooz 7.8 1.23E-01
‘Sorption coefficient for ionised species Koet Ika H 156 9.40E-02
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § 4002 234 7.88E-02
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved only J acid dissociation constant pKa 20802 312 6.90E-02
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 39.0 6.18E-02
Initial contaminant concentration in groundwater at plume core  Co 1.79E-01 mg/l  [Highest concentration in BH | 0 20 0 60 80 100 120 140 160 180 46.8 5.63E-02
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 6.50E+01 Iikg Distance (m) 54.6 5.17E-02
Calculated decay rate . 7.70E-101 days” 62.4 4.79E-02
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH202 source, 5m either side 702 4.47E-02
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 78.0 4.18E-02
Saturated aquifer thickness  da 9.94E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 85.8 3.94E-02
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 936 3.72E-02
Effective porosity of aquifer  n 280E-02 101.4 3.52E-02
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 109.2 3.34E-02
Hydraulic conductivity of aquifer K Longitudinal di ax Note 117.0 3.18E-02
Distance to compliance point X 156E+02 Transverse dispersivity az 124.8 3.04E-02
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1326 2.91E-02
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 140.4 2.79E-02
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 148.2 2.67E-02
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 156.0 257E-02
Parttion coefficient ~ Kd 6.50E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 156E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 156E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.56E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 151603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 281E+03 fraction
Decay rate used h 2.74E-104 d*
Rate of contaminant flow due to retardation U 5.38E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 257E-02 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 6.95E+00
Remedial Targets
Remedial Target 8.54E-01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 156 m
Concentration of contaminant at compliance point  Cr/Ca 2.57E-02 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:47

Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient a0z Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target C Cr 4.70E-03 mgl from Level 1 Entry if specify partition coefficient (option) 10802
Soil water partition coefficient Kd  [_480E+03__|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) < soea From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 60803 mg/l
Entry for ionic organic chemicals (option) g 0 1.0E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg B 40803 81 6.78E-03
Sorption coefficient for ionised species Koet kg H 16.2 5.15E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH 8 20808 24.3 4.31E-03
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved only J acid dissociation constant pKa 324 3.76E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 40.5 3.36E-03
Initial contaminant concentration in groundwater at plume core  Co 1.01E-02 mg/l  [Highest concentration in BH 0 20 0 60 80 100 120 140 160 180 48.6 3.06E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 4.80E+03 Iikg Distance (m) 56.7 2.80E-03
Calculated decay rate 4 7.70E-101 days™ 64.8 2.59E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH203 source, 5m either side 72.9 2.41E-03
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 81.0 2.26E-03
Saturated aquifer thickness da 9.48E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 89.1 2.12E-03
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 972 2.00E-03
Effective porosity of aquifer  n 280E-02 1053 1.89E-03
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 113.4 1.79E-03
Hydraulic conductivity of aquifer K Longitudinal di ax Note 1215 1.71E-03
Distance to compliance point X 162E+02 Transverse dispersivity az 1296 1.63E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 137.7 1.55E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 1458 1.49E-03
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0.01* x, ay = 0.001* x are included, the preferred option is Ogata Banks. 153.9 1.436-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 162.0 1.37E-03
Parttion coefficient ~ Kd 4.80E+03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 162E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 162E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.62E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v L47E03 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 2076405 fraction
Decay rate used h 3.71E-106 d*
Rate of contaminant flow due to retardation U 7.11E-09 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 1376-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.37E+00
Remedial Targets
Remedial Target 3.46E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 162 m
Concentration of contaminant at compliance point  Cr/Ca 1.37E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:56

Remedial targets worksheet v3.1
RBBH203 ChromiumLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater

See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient
Contaminant from Level 1
Target C cr 1.00E-03 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd  [_1T00E*02_ikg
Entry for non-polar organic chemicals (option)
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg
Sorption coefficient for ionised species Ko Uka
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa
Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core ~ Co 8.00E-03 mg/l  [Highest concentration vithin BH
Hal lfe for of inwater i 9.00E+99 days | soil water partition coefficient Kd 1.00E+02 Ikg
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m | Assume RBBH203 source, with 5m
Plume thickness at source Sy 9.00E+00 m  |Calculated from BH specific data
Saturated aquifer thickness  da 9.48E+00 m  [Calculated from BH specific data Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length
Effective porosity of aquifer  n 280E-02 fraction | Average of on-site data
Hydraulic gradient i fraction |Calculated from BH specific data Enter value Calc value Xu & Eckstein _m
Hydraulic conductivity of aquifer K mid  |SR3 ax
Distance to compliance point X 162E+02 m Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 m Vertical dispersivity ay
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m Note values of dispersivity must be >0
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 1.00E+02 kg see options
Lonaitudinal dispersivity  ax 1.62E+01 m  see options
Transverse dispersivity az 1.62E+00 m see options
Vertical dispersivity  av 162E-01 m  see otions
Calculated Parameters  Variable
Groundwater flow velocity 147E-03 mid
Retardation factor  Rf 432E+03 fraction
Decay rate used h 1.78E-104 d*
Rate of contaminant flow due to retardation U 341E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 109E-03 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 7.37E+00
Remedial Targets
Remedial Target 7.37E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 162 m
Concentration of contaminant at compliance point  Cr/Ca 1.09E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
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Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.

Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks
From calculation sheet

Distance Concentration
mg/l

0 8.0E-03
8.1 5.37E-03
16.2 4.08E-03
243 3.41E-03
324 2.98E-03
405 2.67E-03
8.6 2.426-03
56.7 2.226-03
64.8 2.05E-03
72.9 191E-03
810 1.79E-03
89.1 1.68E-03
97.2 1.58E-03
105.3 1.50E-03
1134 1.426-03
1215 1.356-03
129.6 1.29E-03
137.7 1.236-03
1458 1.18E-03
153.9 1.136-03
162.0 1.09E-03
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient e Calculated concentrations for
Contaminant ron — fromteveln distance-concentration graph
Target C Cr 1.00E+00 mgl from Level 1 Entry if specify partition coefficient (option) 108400
Soil water partition coefficient Kd [ 250E+01 _Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) € soear From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 001 mg/l
Entry for ionic organic chemicals (option) g 0 1.1E+00
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg B 40801 81 7.27E-01
Sorption coefficient for ionised species Koet kg H 16.2 5.52E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S 20801 243 4.62E-01
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 324 4.03E-01
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 40.5 3.61E-01
Initial contaminant concentration in groundwater at plume core  Co 1.0BE+00 mg/l  [Highest concentration in BH 0 20 0 60 80 100 120 140 160 180 48.6 3.28E-01
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 2,50E+01 Iikg Distance (m) 56.7 3.01E-01
Calculated decay rate 4 7.70E-101 days™ 64.8 2.78E-01
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH203 source, 5m either side 72.9 2.50E-01
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 81.0 2.42E-01
Saturated aquifer thickness  da 9.48E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 89.1 2.27E-01
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 972 2.14E-01
Effective porosity of aquifer  n 280E-02 1053 2.03E-01
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 113.4 1.92E-01
Hydraulic conductivity of aquifer K Longitudinal di ax Note 1215 1.83E-01
Distance to compliance point X 162E+02 Transverse dispersivity az 1296 1.74E-01
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 137.7 1.67E-01
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 1458 1.60E-01
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0.01* x, ay = 0.001* x are included, the preferred option is Ogata Banks. 153.9 1.53E-01
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;)>*" ; az = ax/10, ay = ax/100 are assumed By setting a long travel time it will give the steady state solution, which should be used to 162.0 1.47E-01
Parttion coefficient ~ Kd 250401 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 162E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 162E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.62E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v L47E03 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.08E+03 fraction
Decay rate used h 7.12E-104 d*
Rate of contaminant flow due to retardation U 1.36E-06 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 1476-01 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.37E+00
Remedial Targets
Remedial Target 7.37E+00 mg/l_|For with measured
Ogata Banks
Distance to compliance point 162 m
Concentration of contaminant at compliance point  Cr/Ca 1.47E-01 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:58

Remedial targets worksheet v3.1
RBBH203 IronLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient o803 Calculated concentrations for
Contaminant Lead from Level 1 distance-concentration graph
Target C Cr 1.20E-03 mgl from Level 1 Entry if specify partition coefficient (option) 50803
Soil water partition coefficient Kd  [_900E+02__Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ sk From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 30803 mg/l
Entry for ionic organic chemicals (option) g 0 4.9E-03
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg B 20803 81 3.29E-03
Sorption coefficient for ionised species Koet kg H 16.2 2.50E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S 10e03 243 2.09E-03
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 324 1.826-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 40.5 1.63E-03
Initial contaminant concentration in groundwater at plume core ~ Co 4.90E-03 mg/l  [Highest concentration in BH ° 20 0 60 80 100 120 140 160 180 48.6 1.48E-03
Half life for of inwater iy 9.00E+99 days | | soil water parttion coefficient Kd 9.00E+02 Iikg Distance (m) 56.7 1.36E-03
Calculated decay rate 7.70E-101 days™ 64.8 1.26E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH203 source, 5m either side 72.9 1.17E-03
Plume thickness at source Sy 9.00E+00 m Note graph assumes plume disperses vertically in one direction only. An alternative solution 81.0 1.09E-03
Saturated aquifer thickness  da 9.48E+00 m |BH specific value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 89.1 1.03E-03
Bulk density of aquifer materials  p 121E+00 gem® [sR3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 972 9.69E-04
Effective porosity of aquifer  n 280E-02 fraction |Average on-site data 1053 9.17E-04
Hydraulic gradient i fraction |BH specific value Enter value Calc value Xu & Eckstein _m 113.4 8.70E-04
Hydraulic conductivity of aquifer K mid  |Average on-site data Longitudinal di ax Note 1215 8.27E-04
Distance to compliance point X 162E+02 m  |BH specific value Transverse dispersivity az 1296 7.89E-04
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 137.7 7.54E-04
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 1458 7.22E-04
Time since polutant entered t 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 1539 6.92E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 162.0 6.65E-04
Parttion coefficient ~ Kd 9.00E+02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 162E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 162E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.62E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v L47E03 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 3.89E+04 fraction
Decay rate used h 1.98E-105 d*
Rate of contaminant flow due to retardation U 3.79E-08 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 6.65E-04 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.37E+00
Remedial Targets
Remedial Target 8.84E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 162 m
Concentration of contaminant at compliance point  Cr/Ca 6.65E-04 ma/l  Odata Banks
after 1.0E+100 days
Care should be used when calculatina remedial taraets usina the time variant options as this mav resultin an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
Remedial targets worksheet v3.1 2610312021, 15:00

RBBH203 LeadLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient roeor Calculated concentrations for
Contaminant from Level 1 16E01 distance-concentration graph
Target c 1.23E-01 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient kd [ 650E*01 Jikg g wen Ogata Banks
Entry for non-polar organic chemicals (option) S xa From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Losor Distance Concentration
Equations in HRA publication Organic carbon partition coefficient Koc kg g soeon mg/l
Entry for ionic organic chemicals (option) H 0 1.7E-01
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 60802 7.8 1.16E-01
‘Sorption coefficient for ionised species Koet Ika H 156 8.89E-02
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value PH R 234 7.45E-02
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 20802 312 6.526-02
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 39.0 5.84E-02
Initial contaminant concentration in groundwater at plume core o 169E-01 mg/  [Highest concentration in BH 0 20 40 e s 1m0 10 10 10 180 46.8 5.32E-02
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 6.50E+01 Iikg Distance (m) 54.6 4.89E-02
Calculated decay rate . 7.70E-101 days” 62.4 4.53E-02
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH203 source, 5m eiteher side 702 4.22E-02
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 78.0 3.95E-02
Saturated aquifer thickness ~ da 9.94E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 85.8 3.72E-02
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 936 3.51E-02
Effective porosity of aquifer  n 280E-02 101.4 3.33E-02
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 109.2 3.16E-02
Hydraulic conductivity of aquifer K Longitudinal di ax Note 117.0 3.01E-02
Distance to compliance point X 156E+02 Transverse dispersivity az 124.8 2.87E-02
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1326 2.75E-02
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 140.4 2.63E-02
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 148.2 2.53E-02
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;)>*" ; az = ax/10, ay = ax/100 are assumed By setting a long travel time it will give the steady state solution, which should be used to 156.0 2.43E-02
Parttion coefficient ~ Kd 6.50E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 156E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 156E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.56E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 151603 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 281E+03 fraction
Decay rate used h 2.74E-104 d*
Rate of contaminant flow due to retardation U 5.38E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 243E-02 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 6.95E+00
Remedial Targets
Remedial Target 8.54E-01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 156 m
Concentration of contaminant at compliance point  Cr/Ca 2.43E-02 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 15:02

Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient soe0z Calculated concentrations for
Contaminant Zinc from Level 1 soeon distance-concentration graph
Target c 1.09E-02 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd [ 380E+0L _|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) g From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 20E02 Distance Concentration
_ Equations in HRA publication Organic carbon partition coefficient Koc kg H mg/l
Entry for ionic organic chemicals (option) § 15802 0 3.0E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika 3 8.1 2.03E-02
Sorption coefficient for ionised species Ko Ika g roeee 16.2 1.54E-02
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 24.3 1.29E-02
‘Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa 50508 24 113602
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 40.5 1.01E-02
Initial contaminant concentration in groundwater at plume core o 303E-02 mg/  [Highest concentration in BH | 0 20 40 e s 1m0 10 10 10 180 486 9.17E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 3.80E+01 Iikg Distance (m) 56.7 8.41E-03
Calculated decay rate . 7.70E-101 days” 64.8 7.776-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH203 source, 5m either side 72.9 7.23E-03
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 81.0 6.77E-03
Saturated aquifer thickness da 9.48E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 89.1 6.35E-03
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 972 5.99E-03
Effective porosity of aquifer  n 280E-02 1053 5.67E-03
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 113.4 5.38E-03
Hydraulic conductivity of aquifer K Longitudinal di ax Note 1215 5.12E-03
Distance to compliance point X 162E+02 Transverse dispersivity az 1296 4.88E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 137.7 4.66E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 m alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 1458 4.46E-03
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 1539 4.28E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 162.0 4.11E-03
Parttion coefficient ~ Kd 3.80E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 162E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 162E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1.62E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v L47E03 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 164E+03 fraction
Decay rate used h 4.69E-104 d*
Rate of contaminant flow due to retardation U 8.98E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 411603 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.37E+00
Remedial Targets
Remedial Target 8.03E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 162 m
Concentration of contaminant at compliance point  Cr/Ca 4.11E-03 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 14:55

Remedial targets worksheet v3.1
RBBH203 ZincLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source
303 Calculated concentrations for
Contaminant from Level 1 soros distance-concentration graph
Target C [ 2.50E-03 mgl  from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) E o From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Joe0s Distance Concentration
_Ewim inHRApubEaton orgnccabon paron et o gl
Entry for ionic organic chemicals (option) § 15803 0 3.0E-03
Approach for simulating vertical dispersion: [ Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen 1.70E+00 kg 3 8.1 2.02E-03
Sorption coefficient for ionised species Ko 170E+00  |ika g roees 16.1 1.54E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value pH 7.25E+00 3 242 1.29E-03
‘Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa 136E+01 s 22 112603
Source of parameter value Fraction of organic carbon in aquifer foc 303E-03__|fraction 00400 403 1.01E-03
Initial contaminant concentration in groundwater at plume core  Co 300E-03 mgi  [Highest concentration in BH 0 2 40 6 8 10 10 10 10 180 483 9.14E-04
Half e for of inwater e 9.00E+09 days |Recommended value | soil water partiton coefficient Kd 5.156-03 kg Distance (m) 56.4 8.38E-04
Calculated decay rate 4 7.70E-101 days™ 64.4 7.76E-04
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 725 7.22E-04
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 80.5 6.75E-04
Saturated aquifer thickness  da 9.67E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 83.6 6.34E-04
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. %.6 5.98E-04
Effective porosity of aquifer  n 280E-02 104.7 5.66E-04
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 127 5.37E-04
Hydraulic conductivity of aquifer K Longitudinal di ax Note 1208 5.11E-04
Distance to compliance point X 161E+02 Transverse dispersivity az 1288 4.87E-04
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 136.9 4.66E-04
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo| alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 144.9 2.46E-04
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 1530 4.28E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 161.0 4.11E-04
Parttion coefficient ~ Kd 5.156.03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L61E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 161E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 161E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 276604 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.22E+00 fraction
Decay rate used h 6.30E-101 d*
Rate of contaminant flow due to retardation U 6.34E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 411E-04 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.29E+00
Remedial Targets
Remedial Target 1.82E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 161 m
Concentration of contaminant at compliance point  Cr/Ca 4.11E-04 ma/l  Oaata Banks
after 1.0E+100 days
Care should be used when calculatina remedial taraets usina the time variant options as this mav resultin an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
Remedial targets worksheet v3.1 2610312021, 15:03
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient a0z Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target C Cr 4.70E-03 mgl from Level 1 Entry if specify partition coefficient (option) 10802
Soil water partition coefficient Kd  [_480E+03__|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) < soea From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 60803 mg/l
Entry for ionic organic chemicals (option) g 0 1.1E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika T 40E03 8.1 7.48E-03
‘Sorption coefficient for ionised species Koet Ika H 16.1 5.69E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH 8 20808 24.2 4.76E-03
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 322 4.16E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 403 3.72E-03
Initial contaminant concentration in groundwater at plume core  Co 1.11E-02 mg/l  [Highest concentration in BH 0 20 a0 60 80 100 120 140 160 180 483 3.38E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 4.80E+03 Iikg Distance (m) 56.4 3.10E-03
Calculated decay rate . 7.70E-101 days” 64.4 2.87E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH205 source, 5m either side 725 2.67E-03
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 80.5 2.50E-03
Saturated aquifer thickness da 9.67E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 88.6 2.35E-03
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. %.6 2.21E-03
Effective porosity of aquifer  n 280E-02 104.7 2.09E-03
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 127 1.99E-03
Hydraulic conductivity of aquifer K Longitudinal di ax Note 1208 1.89E-03
Distance to compliance point X 161E+02 Transverse dispersivity az 1288 1.80E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 136.9 1.72E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 1449 1.65E-03
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 1530 1.58E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 161.0 1.526-03
Parttion coefficient ~ Kd 4.80E+03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L61E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 161E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 161E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 276604 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 2076405 fraction
Decay rate used h 3.71E-106 d*
Rate of contaminant flow due to retardation U 3.74E-09 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 1526-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.20E400
Remedial Targets
Remedial Target 3.43E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 161 m
Concentration of contaminant at compliance point  Cr/Ca 1.52E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 15:04

Remedial targets worksheet v3.1
RBBH205 ChromiumLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater
Input Parameters (using pull down menu) Variable

Contaminant
Target C Cr

See Note

Value

1.00E-03

Unit  Source

rom Level 1

mgl from Level 1

Select Method for del ull down menu)

User specified value for partition coefficient

Entry if specify partition coefficient (option)

Soil water partition coefficient Kd  [_1T00E*02_ikg
Entry for non-polar organic chemicals (option)
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg
Sorption coefficient for ionised species Ko Uka
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa
Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core  Co 1.10E-02 mg/l  [Highest concentration in BH
Hal lfe for of inwater i 9.00E+99 days | soil water partition coefficient Kd 1.00E+02 Ikg
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  |Assume RBBH205 is source , with 5 metres either side
Plume thickness at source Sy 9.00E+00 m
Saturated aquifer thickness  da 9.67E+00 m  [BH specific data Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length
Effective porosity of aquifer  n 280E-02 fraction |Average on-site value
Hydraulic gradient i fraction |BH specific data Enter value Calc value Xu & Eckstein _m
Hydraulic conductivity of aquifer K mid  |SR3 Longitudinal di ax
Distance to compliance point X 161E+02 m Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 m Vertical dispersivity ay
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 m Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 100E+02 Ikg  seeoptions
Lonaitudinal dispersivity  ax L61E+01 m  see ontions
Transverse dispersivity az 1.61E+00 m see options
Vertical dispersivity  av 161E-01 m  see otions
Calculated Parameters  Variable
Groundwater flow velocity 7.76E-04 mid
Retardation factor  Rf 432E+03 fraction
Decay rate used h 1.78E-104 d*
Rate of contaminant flow due to retardation U 1.79E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 151E-03 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 7.20E400
Remedial Targets
Remedial Target 7.29E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 161 m
Concentration of contaminant at compliance point  Cr/Ca 1.51E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.

‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1
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Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.

Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

81

16.1
242
322

48.3
56.4
64.4
725
80.5

96.6
104.7
1127
120.8
128.8
136.9
1449
153.0
161.0

Concentration

mo/l
11E-02

7.41E-03
5.64E-03
4.726-03
4.126-03
3.69E-03
3.356-03
3.076-03
2.84E-03
2.65E-03
2.48E-03
2.33E-03
2.19E-03
2.08E-03
1.97E-03
1.87E-03
1.79E-03
1.71E-03
1.64E-03
1.57E-03
151E-03
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals o0 Calculated concentrations for
Contaminant from Level 1 16E05 distance-concentration graph
Target C cr 6.30E-06 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient e 00 ™ g 1S Ogata Banks
Entry for non-polar organic chemicals (option) € Los From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 Losos Distance Concentration
[ ogamaBanks Jequaonsinmapusicaion Organccabonpartion et g
Entry for ionic organic chemicals (option) § om0 0 1.6E-05
Approach for simulating vertical dispersion: | Simulate vertical di ion in 1 direction | sorption coefficient for related species Koen Ika T 6.0E06 8.1 1.08E-05
Sorption coefficient for ionised species Koet kg H 16.1 8.20E-06
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value PH R 242 6.86E-06
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 20806 322 5.99E-06
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 403 5.36E-06
Initial contaminant concentration in groundwater at plume core o 160E-05 mg/  [highest concentration in BH 0 20 40 e s 1m0 10 10 10 180 483 4.87E-06
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.29E-02 kg Distance (m) 56.4 4.47E-06
Calculated decay rate 7.70E-101 days™ 64.4 4.14E-06
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m | Assume BH source, 5m either side 725 3.85E-06
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 80.5 3.60E-06
Saturated aquifer thickness ~ da 9.67E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 88.6 3.38E-06
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. %.6 3.19E-06
Effective porosity of aquifer  n 280E-02 104.7 3.02E-06
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 1127 2.86E-06
Hydraulic conductivity of aquifer K Longitudinal di ax Note 1208 2.73E-06
Distance to compliance point X 161E+02 Transverse dispersivity az 1288 2.60E-06
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 136.9 2.48E-06
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 144.9 2.38E-06
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 1530 2.28E-06
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 161.0 2.19E-06
Parttion coefficient ~ Kd 1.20E.02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L61E+01 m  see options The measured aroundwater concentration should be compared
Transverse disersivity  az 161E+00 m  see otions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 161E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set half e as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 276508 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.56E+00 fraction
Decay rate used h 4.94E-101 d*
Rate of contaminant flow due to retardation U 4.98E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 219E-06 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 7.20E400
Remedial Targets
Remedial Target 4.60E-05 mg/l_|For with measured
Ogata Banks
Distance to compliance point 161 m
Concentration of contaminant at compliance point ~ Cer/Co 2.19E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 15:14

Remedial targets worksheet v3.1
RBBH205 FluoranthLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient 03 Calculated concentrations for
Contaminant Lead from Level 1 40803 distance-concentration graph
Target c 1.20E-03 mgll from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient kd [ 9.00E502 Jikg g s Ogata Banks
Entry for non-polar organic chemicals (option) € sk From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Jse0s Distance Concentration
Equations in HRA publication Organic carbon partition coefficient Koc kg g Joes mg/l
Entry for ionic organic chemicals (option) H 0 4.1E-03
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika B 15603 8.1 2.76E-03
Sorption coefficient for ionised species Koet kg H 16.1 2.10E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH - 242 1.76E-03
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved only ] acid dissociation constant pKa 50804 322 1.54E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 403 1.37E-03
Initial contaminant concentration in groundwater at plume core  Co 4.10E-03 mg/l  [Highest concentration in BH 0 20 0 60 80 100 120 140 160 180 48.3 1.25E-03
Half life for of inwater iy 9.00E+99 days | | soil water parttion coefficient Kd 9.00E+02 Iikg Distance (m) 56.4 1.15E-03
Calculated decay rate 7.70E-101 days™ 64.4 1.06E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m | Assume RBBH205 source, 5m either side 725 9.86E-04
Plume thickness at source Sy 9.00E+00 m  [BH specific value Note graph assumes plume disperses vertically in one direction only. An alternative solution 80.5 9.23E-04
Saturated aquifer thickness  da 9.67E+00 m |BH specific value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 88.6 8.67E-04
Bulk density of aquifer materials  p 121E+00 gem® Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. %.6 8.18E-04
Effective porosity of aquifer  n 280E-02 fraction 104.7 7.74E-04
Hydraulic gradient i fraction Enter value Calc value Xu & Eckstein _m 127 7.34E-04
Hydraulic conductivity of aquifer K mid  |Average on-site Longitudinal di ax Note 1208 6.98E-04
Distance to compliance point X 161E+02 m Transverse dispersivity az 1288 6.66E-04
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 136.9 6.37E-04
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 1449 6.10E-04
Time since pollutant entered t 1.00E+100 days  fime variant options only For calculated value, assumes ax = 0.1 %, az = 0.01* x, ay = 0.001* x are included, the preferred option is Ogata Banks. 153.0 5.85E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 161.0 5.62E-04
Parttion coefficient ~ Kd 9.00E+02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L61E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 161E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 161E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 276604 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 3.89E+04 fraction
Decay rate used h 1.98E-105 d*
Rate of contaminant flow due to retardation U 1.99E-08 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 5.62E-04 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.20E400
Remedial Targets
Remedial Target 8.75E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 161 m
Concentration of contaminant at compliance point  Cr/Ca 5.62E-04 ma/l  Odata Banks
after 1.0E+100 days
Care should be used when calculatina remedial taraets usina the time variant options as this mav resultin an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
Remedial targets worksheet v3.1 2610312021, 15:15
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient oot Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target c 1.23E-01 mgl from Level 1 Entry if specify partition coefficient (option) 20E0L
Soil water partition coefficient Kd [ 650E+01 _|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction £ 1se01 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg H mg/l
Entry for ionic organic chemicals (option) g 1oe01 0 2.3E-01
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika 3 8.1 1.52E-01
Sorption coefficient for ionised species K kg H 16.1 1.15E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § soe02 242 9.65E-02
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 322 8.43E-02
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 403 7.55E-02
Initial contaminant concentration in groundwater at plume core  Co 2.25E-01 mg/l  [Maximum concentration in BH 0 20 a0 60 80 100 120 140 160 180 483 6.85E-02
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 6.50E+01 Iikg Distance (m) 56.4 6.29E-02
Calculated decay rate 4 7.70E-101 days™ 64.4 5.82E-02
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH205 source, 5m either side 725 5.42E-02
Plume thickness at source Sy 9.00E+00 Note graph assumes plume disperses vertically in one direction only. An alternative solution 80.5 5.07E-02
Saturated aquifer thickness  da 9.67E+00 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 88.6 4.76E-02
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. %.6 4.49E-02
Effective porosity of aquifer  n 280E-02 104.7 4.256-02
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 127 4,03E-02
Hydraulic conductivity of aquifer K Longitudinal di ax Note 1208 3.83E-02
Distance to compliance point X 161E+02 Transverse dispersivity az 1288 3.66E-02
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 136.9 3.50E-02
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 1449 3.35E-02
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 1530 3.21E-02
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 161.0 3.09E-02
Parttion coefficient ~ Kd 6.50E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L61E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 161E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 161E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 276604 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 281E+03 fraction
Decay rate used h 2.74E-104 d*
Rate of contaminant flow due to retardation U 2.76E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 3.09E-02 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.20E400
Remedial Targets
Remedial Target 8.97E-01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 161 m
Concentration of contaminant at compliance point  Cr/Ca 3.09E-02 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 15:16
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater

See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient
Contaminant | Zinc from Level 1
Target C Cr 1.09E-02 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd [ 380E+0L _|ikg
Entry for non-polar organic chemicals (option)
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg
Sorption coefficient for ionised species Ko Uka
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa
Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core  Co 2.99E-02 mg/l  [Highest concentration in BH
Half life for of inwater iy 9.00E+99 days [Recommendeed valu | soil water parttion coefficient Kd 3.80E+01 likg
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH205 source, with 5m either side

Define dispersivity (click brown cell and use pull down list)

Dispersivities 10%, 1%, 0.1% of pathway length

Plume thickness atsource Sy 9.00E+00
Saturated aquifer thickness ~ da 9.67E+00
Bulk density of aquifer materials 121E+00
Effective porosity of aquifer 2.80E-02

P
n
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m
Hydraulic conductivity of aquifer K Longitudinal di ax
Distance to compliance point X 161E+02 Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 Vertical ay
Distance (depth) to compliance point perpendicular to flow direction 'y 0.00E+00 m | alu Note values of must be >0
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 3.80E+01 kg see options
Lonaitudinal dispersivity  ax 161E+01 m  see options
Transverse disersivity  az 161E+00 m  see otions
Vertical dispersivity  av 161E-01 m  see otions
Calculated Parameters  Variable
Groundwater flow velocity 7.76E-04 mid
Retardation factor  Rf 164E+03 fraction
Decay rate used h 4.69E-104 d*
Rate of contaminant flow due to retardation U 472607 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 4.10E-03 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 7.20E400
Remedial Targets
Remedial Target 7.95E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 161 m
Concentration of contaminant at compliance point ~ Cer/Co 4.10E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.

‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1
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Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.
Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

81

16.1
242
322

48.3
56.4
64.4
725
80.5

96.6
104.7
1127
120.8
128.8
136.9
1449
153.0
161.0

Concentration

mg/l
3.0E-02

2.026-02
153E-02
1.28E-02
1.126-02
1.00E-02
9.11E-03
8.36E-03
7.736-03
7.19E-03
6.73E-03
6.32E-03
5.96E-03
5.64E-03
5.356-03
5.09E-03
4.86E-03
4.64E-03
4.45E-03
4.27E-03
4.10E-03

261032021, 15:17
RBBH205 ZincLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency
Level 3 - Groundwater See Note :

Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals soeor Calculated concentrations for

Contaminant Aliphatic >EC10-EC12 from Level 1 45601 distance-concentration graph
Target C Cr 3.00E-01 mgl  from Level 1 Entry if specify partition coefficient (option)

Soil water partition coefficient kd I

4.08-01

Ogata Banks

Entry for non-polar organic chemicals (option) EseEnm From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc £ s0e01 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc § 2se00 mg/l
Entry for ionic organic chemicals (option) 8 20201 0 4.4E-01
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen kg 3 LsE0L 136 1.92E-01
Sorption coefficient for ionised species K Uka H 27.2 1.39E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § roeol 408 1.14E-01
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved only J acid dissociation constant pKa 50802 54.4 9.74E-02
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 8.55E-02
Initial contaminant concentration in groundwater at plume core  Co 4.38E-01 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 816 7.63E-02
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.64E-02 kg Distance (m) 95.2 6.89E-02
Calculated decay rate . 7.70E-101 days” 108.8 6.28E-02
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 source, 5m either side 1224 5.78E-02
Plume thickness at source Sy 1.20E401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 5.35E-02
Saturated aquifer thickness  da 1.25E+401 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 149.6 4.98E-02
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 4.65E-02
Effective porosity of aquifer  n 280E-02 176.8 4.37E-02
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 4.12E-02
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 3.89E-02
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 3.69E-02
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 3.51E-02
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 244.8 3.35E-02
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 3.20E-02
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 2720 3.06E-02
Parttion coefficient ~ Kd 164502 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 2.72E400 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 2.72E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v S47E04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 171E+00 fraction
Decay rate used h 451E-101 d*
Rate of contaminant flow due to retardation U 3.20E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 3.06E-02 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 143E+01
Remedial Targets
Remedial Target 4.29E+00 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 3.06E-02 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 15:53

Remedial targets worksheet v3.1
RBBH206 Aliphatic EC10 EC12Level3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals 308100 Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target C Cr 3.00E-01 mgl from Level 1 Entry if specify partition coefficient (option) 256400
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) £ 2oev00 From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc § 15100 mg/l
Entry for ionic organic chemicals (option) g 0 2.4E+00
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kae n kg B 1.0e+00 13.6 1.05E+00
Sorption coefficient for ionised species Koet Uka H 27.2 7.64E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S soe01 40.8 6.24E-01
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 54.4 5.34E-01
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 4.68E-01
Initial contaminant concentration in groundwater at plume core  Co 2.40E+00 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 816 4.18E-01
Hal lfe for of inwater 9.00E+99 days |Recommended value | soil water partition coefficient Kd 2.03E-02 kg Distance (m) 95.2 3.78E-01
Calculated decay rate 7.70E-101 days™ 108.8 3.44E-01
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 source, 5m either side 1224 3.17E-01
Plume thickness at source Sy 1.20E401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 2.93E-01
Saturated aquifer thickness  da 1.25E+401 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 149.6 2.73E-01
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 2.55E-01
Effective porosity of aquifer  n 280E-02 176.8 2.39E-01
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 2.26E-01
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 2.13E-01
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 2.02E-01
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 1.93E-01
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 244.8 1.84E-01
Time since pollutant entered t 100E+100 days  time variant options only For calculated value, assumes ax = 0.1, az = 0.01 * x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 1.75E-01
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 2720 1.68E-01
Parttion coefficient ~ Kd 2.03E.02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse disersivity  az 2.72E400 m  see otions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 2.72E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set half e as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 547E-08 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.88E+00 fraction
Decay rate used h 4.10E-101 d*
Rate of contaminant flow due to retardation U 291E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 168E-01 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 143E+01
Remedial Targets
Remedial Target 4.29E+00 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 1.68E-01 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 15:57

Remedial targets worksheet v3.1
RBBH206 Aliphatic EC16 EC35Level3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals TR0 Calculated concentrations for
Contaminant from Level 1 soros distance-concentration graph
Target c 1.70E-07 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) £ oo From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 o8 Distance Concentration
[ ogamaBanks Jequaonsinmapusicaion Organccabonpartion et g
Entry for ionic organic chemicals (option) § 30E05 0 6.0E-05
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen kg 3 136 2.63E-05
Sorption coefficient for ionised species Ko Ika g 2oees 272 1.91E-05
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH 3 40.8 1.56E-05
‘Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa OGS 54.4 1.33E-05
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 1.17E-05
Initial contaminant concentration in groundwater at plume core ~ Co 6.00E-05 mg/l  [Highest concentration in BH ° 50 100 150 200 250 300 81.6 1.04E-05
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.52E-02 kg Distance (m) 95.2 9.44E-06
Calculated decay rate 7.70E-101 days™ 108.8 8.61E-06
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 source, 5m either side 1224 7.91E-06
Plume thickness at source Sy 1.20E401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 7.32E-06
Saturated aquifer thickness ~ da 1.25E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 149.6 6.82E-06
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 6.37E-06
Effective porosity of aquifer  n 280E-02 176.8 5.99E-06
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 5.64E-06
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 5.34E-06
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 5.06E-06
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 4.81E-06
Distance (depth) to compliance point perpendicular to flow direction  y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 2448 4.50E-06
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 4.38E-06
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 2720 4.20E-06
Parttion coefficient ~ Kd 152602 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 2.72E400 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 2.72E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v S47E04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.66E+00 fraction
Decay rate used h 4,65E-101 d*
Rate of contaminant flow due to retardation U 3.30E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 4.20E-06 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 143E+01
Remedial Targets
Remedial Target 2.43E-06 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 4.20E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

26/03/2021, 16:00

Remedial targets worksheet v3.1
RBBH206 BbFLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de g Partition Co-efficient (usi ull down menu)
Calculate for non-polar organic chemicals e Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target C Cr 1.70E-07 mgl from Level 1 Entry if specify partition coefficient (option) 10805
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) < soeos From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc § 6oe0s mg/l
Entry for ionic organic chemicals (option) g 0 1.0E-05
Approach for simulating vertical dispersion: | Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kae n kg B a.0E-06 13.6 4.39E-06
Sorption coefficient for ionised species Koet Uka H 27.2 3.18E-06
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH 3 20808 40.8 2.60E-06
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 54.4 2.22E-06
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 1.95E-06
Initial contaminant concentration in groundwater at plume core  Co 1.00E-05 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 816 1.74E-06
Half life for of in water iz 9.00E+99 days [Recommended value |Scil water partition coefficient Kd 1.57E-02 kg Distance (m) 95.2 1.57E-06
Calculated decay rate 7.70E-101 days™ 108.8 1.43E-06
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 1224 1.32E-06
Plume thickness at source Sy 1.20E401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 1.22E-06
Saturated aquifer thickness  da 1.25E+401 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 149.6 1.14E-06
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 1632 1.06E-06
Effective porosity of aquifer  n 280E-02 176.8 9.98E-07
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 9.40E-07
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 8.89E-07
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 8.43E-07
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 8.02E-07
Distance (depth) to compliance point perpendicular to flow direction  y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydraulic gradient of the source Three solution methods 2448 7.65E-07
Time since pollutant entered t 100E+100 days  time variant options only For calculated value, assumes ax = 0.1, az = 0.01 * x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 7.30E-07
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 2720 6.99E-07
Parttion coefficient ~ Kd 157E.02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse disersivity  az 2.72E400 m  see ontions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 2.72E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 547E-08 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.68E+00 fraction
Decay rate used h 459E-101 d*
Rate of contaminant flow due to retardation U 3.26E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 6.99E-07 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 143E+01
Remedial Targets
Remedial Target 2.43E-06 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 6.99E-07 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

26/03/2021, 16:02

Remedial targets worksheet v3.1
RBBH206 BKFLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source
2002 Calculated concentrations for
Contaminant from Level 1 18602 distance-concentration graph
Target c 250503 gl from Level 1 Entry if specify partition coefficient (option) 16602
Soil water partition coefficient kd I E) Ogata Banks
Entry for non-polar organic chemicals (option) £ 1w From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction £ 12802 Distance Concentration
Equalions in HRA publication Organic carbon partition coefficient Koc kg § 10802 mg/l
Entry for ionic organic chemicals (option) 8 soe03 0 1.9E-02
Approach for simulating vertical dispersion: [ Simulate vertical di: ion in 1 direction | sorption coefficient for related species Kaen 1.70E+00 kg B 6.0E.03 13.6 8.34E-03
Sorption coefficient for ionised species Ko 170E+00 |ika H 272 6.05E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value pH 7.93E+00 § aom0 40.8 4.94E-03
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 136E+01 20603 54.4 4.238-03
Source of parameter value Fraction of organic carbon in aquifer foc 303E-03__|fraction 00400 68.0 3.71E-03
Initial contaminant concentration in groundwater at plume core  Co 1.90E-02 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 81.6 3.31E-03
Hal lfe for of inwater 9.00E+09 days |Recommended value | soil water partition coefficient Kd 5.15E-03 kg Distance (m) 95.2 2.99E-03
Calculated decay rate 7.70E-101 days™ 108.8 2.73E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume BH source, 5m either side 122.4 2.51E-03
Plume thickness at source Sy 1.20E+01 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 2.326-03
Saturated aquifer thickness  da 1.25E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 149.6 2.16E-03
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 2.02E-03
Effective porosity of aquifer  n 280E-02 176.8 1.90E-03
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 1.79E-03
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 1.69E-03
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 1.60E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 1.52E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo| alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 244.8 1.45E-03
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 1.39E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 2720 1.33E-03
Parttion coefficient ~ Kd 5.156.03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 2.72E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 2.72E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v S47E04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.22E+00 fraction
Decay rate used h 6.30E-101 d*
Rate of contaminant flow due to retardation U 447604 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 1.336-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 143E+01
Remedial Targets
Remedial Target 3.58E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 1.33E-03 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 16:02

Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient a0z Calculated concentrations for
Contaminant from Level 1 Lator distance-concentration graph
Target C Cr 4.70E-03 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd  [_480E+03__|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) S From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 60E.03 Distance Concentration
_ Equations in HRA publication Organic carbon partition coefficient Koc kg H mg/l
Entry for ionic organic chemicals (option) § 60803 0 1.3E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 136 5.79E-03
Sorption coefficient for ionised species Ko Ika g soees 272 4.20E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 40.8 3.43E-03
‘Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa 20508 54.4 2.94E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 2.58E-03
Initial contaminant concentration in groundwater at plume core  Co 1.326-02 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 81.6 2.30E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 4.80E+03 Iikg Distance (m) 95.2 2.08E-03
Calculated decay rate 7.70E-101 days™ 108.8 1.89E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 source, 5m either side 122.4 1.74E-03
Plume thickness atsource Sy 1.20E401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 1.61E-03
Saturated aquifer thickness ~ da 1.25E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 149.6 1.50E-03
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length caloulation sheets. 1632 1.40E-03
Effective porosity of aquifer  n 280E-02 176.8 1.32E-03
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 1.24E-03
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 1.17E-03
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 1.11E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 1.06E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 2448 1.01E-03
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 9.64E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 2720 9.23E-04
Parttion coefficient ~ Kd 4.80E+03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 2.72E400 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 2.72E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v S47E04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 2076405 fraction
Decay rate used h 3.71E-106 d*
Rate of contaminant flow due to retardation U 2.64E-09 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 9.23E-04 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 143E+01
Remedial Targets
Remedial Target 6.72E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 9.23E-04 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

26/03/2021, 16:07

Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient a0z Calculated concentrations for
Contaminant from Level 1 Lator distance-concentration graph
Target c 1.00E-03 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd  [_1T00E*02_ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) S From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 60E.03 Distance Concentration
_ Equations in HRA publication Organic carbon partition coefficient Koc kg H mg/l
Entry for ionic organic chemicals (option) § 60803 0 1.2E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika 3 136 5.27E-03
Sorption coefficient for ionised species Ko Ika g soees 272 3.82E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 40.8 3.12E-03
‘Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only Jacid dissociation constant pKa 20508 54.4 2.67E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 2.34E-03
Initial contaminant concentration in groundwater at plume core  Co 1.20E-02 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 81.6 2.09E-03
Half life for of inwater iy 9.00E+99 days | | soil water parttion coefficient Kd 1.00E+02 Iikg Distance (m) 95.2 1.89E-03
Calculated decay rate . 7.70E-101 days™ 108.8 1.72E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 is source, 5m eitehr side 122.4 1.58E-03
Plume thickness atsource Sy 1.20E+01 m Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 1.46E-03
Saturated aquifer thickness ~ da 1.25E+01 m Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 149.6 1.36E-03
Bulk density of aquifer materials  p 121E+00 gem® Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 1.276-03
Effective porosity of aquifer  n 280E-02 fraction 176.8 1.20E-03
Hydraulic gradient i fraction Enter value Calc value Xu & Eckstein _m 190.4 1.13E-03
Hydraulic conductivity of aquifer K mid Longitudinal di ax Note 204.0 1.07E-03
Distance to compliance point X 2726402 m  |BH Specific data Transverse dispersivity az 217.6 1.01E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 9.63E-04
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 2448 9.18E-04
Time since polutant entered t 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 8.77E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 2720 8.39E-04
Parttion coefficient ~ Kd 1.00E+02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 2.72E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 2.72E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v S47E04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 432E+03 fraction
Decay rate used h 1.78E-104 d*
Rate of contaminant flow due to retardation U 1.26E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 8.39E-04 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 143E+01
Remedial Targets
Remedial Target 1.43E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 8.39E-04 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 16:09

Remedial targets worksheet v3.1
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater See Note

Input Parameters (using pull down menu) Variable Value Unit  Source
Contaminant Fluoranthene from Level 1
Target C Cr 6.30E-06 mgl  from Level 1

Select Method for del g Partition Co-efficient (us ull down menu)
Calculate for non-polar organic chemicals

Entry if specify partition coefficient (option)

Soil water partition coefficient
Entry for non-polar organic chemicals (option)

1.29E-02

I s
3.03E-03

Enter value

Calc value Xu & Eckstein_m
2.72E+01

Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: | Simulate vertical in 1 direction | sorption coefficient for related species Kaen
Sorption coefficient for ionised species Keoe
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa
Source of parameter value Fraction of organic carbon in aquifer foc
Initial contaminant concentration in groundwater at plume core ~ Co 3.50E-05 mg/l  [Highest concentration in BH
Half lfe for of inwater i 9.00E+99 days [Recommended value | soil water partition coefficient Kd
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m | Assume BH source, 5m either side
Plume thickness at source Sy 1.20E+01 m | Average site value
Saturated aquifer thickness da 1.25E+01 m | Average site value Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials ~ p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length
Effective porosity of aquifer N 2.80E-02 fraction | Average site value
Hydraulic gradient i fraction |BH specific value
Hydraulic conductivity of aquifer K mid  [BH specific value L ax
Distance to compliance point X 2.72E402 m |BH specific value Transverse dispersivity az
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 m value Vertical ay
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 mo | alu Note values of dispersivity must be >0
Time since pollutant d t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed
Partition coefficient  Kd 1.20E-02 kg see options
Lonaitudinal dispersivity  ax 2.72E+401 m  see options
Transverse dispersivity az 2.72E+00 m see options
Vertical dispersivity  av 2.72E-01 m  see otions
Calculated Parameters  Variable
Groundwater flow velocity 5.47E-04 mid
Retardation factor  Rf 156E+00 fraction
Decay rate used h 4.94E-101 d*
Rate of contaminant flow due to retardation U 351E-04 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 2.45E-06 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 143E+01
Remedial Targets
Remedial Target 9.01E-05 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point ~ Cer/Co 2.45E-06 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
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Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.

Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks
From calculation sheet

Distance Concentration
mo/l
0 35E-05
136 1.54E-05
272 111E-05
408 9.10E-06
54.4 7.78E-06
68.0 6.83E-06
816 6.00E-06
9.2 5.51E-06
108.8 5.02E-06
1224 4.62E-06
1360 4.27E-06
149.6 3.98E-06
163.2 3.72E-06
176.8 3.49E-06
190.4 3.20E-06
204.0 3.11E-06
2176 2.95E-06
212 2.81E-06
2448 2.68E-06
258.4 2.56E-06
272.0 2.45E-06
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient zoEr00 Calculated concentrations for
Contaminant ron — fromteveln distance-concentration graph
Target C Cr 1.00E+00 mg/l  from Level 1 Entry if specify partition coefficient (option) 208400
Soil water partition coefficient Kd [ 250E+01 _Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction £ 158400 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg H mg/l
Entry for ionic organic chemicals (option) 8 108400 0 2.0E+00
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 136 8.84E-01
Sorption coefficient for ionised species K Uka H 27.2 6.41E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § soeo 408 5.24E-01
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 54.4 4.48E-01
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 3.93E-01
Initial contaminant concentration in groundwater at plume core  Co 2.01E+00 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 81.6 3.51E-01
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 2,50E+01 Iikg Distance (m) 95.2 3.17E-01
Calculated decay rate 7.70E-101 days™ 108.8 2.89E-01
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 source, 5m either side 1224 2.66E-01
Plume thickness atsource Sy 1.20E401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 2.46E-01
Saturated aquifer thickness  da 1.25E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the 149.6 2.29E-01
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 2.14E-01
Effective porosity of aquifer  n 280E-02 176.8 2.01E-01
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 1.89E-01
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 1.79E-01
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 1.70E-01
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 1.62E-01
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 2448 1.54E-01
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0.01* x, ay = 0.001* x are included, the preferred option is Ogata Banks. 258.4 1.47E-01
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(10g;0x)* ™ ; az = ax/10, ay = ax/100 are assumed By setting a long travel time it will give the steady state solution, which should be used to 272.0 1.41E-01
Parttion coefficient ~ Kd 250401 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 2.72E400 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 2.72E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v S47E04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.08E+03 fraction
Decay rate used h 7.12E-104 d*
Rate of contaminant flow due to retardation U 5.06E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 141E-01 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 143E+01
Remedial Targets
Remedial Target 1.43E+01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 1.41E-01 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 16:19

Remedial targets worksheet v3.1
RBBH206 IronLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient o803 Calculated concentrations for
Contaminant Lead from Level 1 distance-concentration graph
Target C Cr 1.20E-03 mgl from Level 1 Entry if specify partition coefficient (option) 50803
Soil water partition coefficient Kd  [_900E+02__Jikg E) Ogata Banks

Entry for non-polar organic chemicals (option) £ sk From calculation sheet

Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 30803 mg/l

Entry for ionic organic chemicals (option) g 0 5.3€-03
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 20e03 13.6 2.33E-03
Sorption coefficient for ionised species Koet Uka H 27.2 1.69E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S 10e03 40.8 1.38E-03
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 54.4 1.18£-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 1.03E-03
Initial contaminant concentration in groundwater at plume core ~ Co 5.30E-03 mg/l  [Highest concentraition in BH ° 50 100 150 200 250 300 81.6 9.23E-04
Half life for of inwater iy 9.00E+99 days | | soil water parttion coefficient Kd 9.00E+02 Iikg Distance (m) 95.2 8.34E-04
Calculated decay rate 7.70E-101 days™ 108.8 7.60E-04
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 source, 5m either side 1224 6.99E-04
Plume thickness at source Sy 1.20E401 m  [BH specific value Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 6.47E-04
Saturated aquifer thickness da 1.25E+01 m BH specific value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 149.6 6.02E-04

1216400 gom® |SR3 Dispersivities 10%, 1%, 0.1% of pathway length caleulation sheets 163.2 5.63E-04

2.80E-02 fraction [Average value 176.8 5.29E-04
fraction [BH specific value Enter value Calc value Xu & Eckstein_m 190.4 4.98E-04

Bulk density of aquifer materials
Effective porosity of aquifer
Hydraulic gradient

P
n
i
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 204.0 4.71E-04
Distance to compliance point X 2726402 m Transverse dispersivity az 217.6 4.47E-04
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 4.25E-04
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 244.8 4.05E-04
Time since polutant entered t 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 3.87E-04
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By seting along travel time it wil give the steady state solution, which should be used to 2720 3.71E-04
Parttion coefficient ~ Kd 9.00E+02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse disersivity  az 2.72E400 m  see ontions with the Level 3 remedial taret to determine the need for further action.
Vertical dispersivity  av 2.72E-01 m  see otions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. If degradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 547E-08 mid oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 3.89E+04 fraction
Decay rate used h 1.98E-105 d*
Rate of contaminant flow due to retardation U 141E-08 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 3.71E-04 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 143E+01
Remedial Targets
Remedial Target 1.72E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point ~ Cer/Co 3.71E-04 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 16:24
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient
Contaminant [Manganese  JiromLevel
Target C Cr 1.23E-01 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd [ 650E+01 _|ikg
Entry for non-polar organic chemicals (option)
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction
Entry for ionic organic chemicals (option)
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg
Sorption coefficient for ionised species Ko Uka
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa
Source of parameter value Fraction of organic carbon in aquifer foc fraction
Initial contaminant concentration in groundwater at plume core  Co 1.34E-01 mg/l  [Highest concentration in BH
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 6.50E+01 likg
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 is source, 5m either side
Plume thickness atsource Sy 1.20E+01
Saturated aquifer thickness da 1.25E+01 Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials 1.21E+00 Dispersivities 10%, 1%, 0.1% of pathway length
Effective porosity of aquifer 2.80E-02

Hydraulic gradient

Enter value Calc value Xu & Eckstein_m
Longitudinal di: ax 2.72E+01

Transverse dispersivity az 2.72E+00
Vertical ay

P
n
i
Hydraulic conductivity of aquifer K
X
z
y
t

Note values of dispersivity must be > 0
For calculated value, assumes ax = 0.1*, az = 0.01* x, ay = 0.001 * x
Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed

Distance to compliance point 2.72E+02
Distance (lateral) to compliance point perpendicular to flow direction 0.00E+00
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 mo |
Time since pollutant entered 100E+100 days  time variant options only
Parameters values determined from options
Partition coefficient  Kd 6.50E+01 kg see options
Lonaitudinal dispersivity ax 2.72E+01 m see options
Transverse disersivity  az 2.72E400 m  see otions
Vertical dispersivity  av 2.72E-01 m  see otions
Calculated Parameters  Variable
Groundwater flow velocity 5.47E-04 mid
Retardation factor  Rf 281E+03 fraction

Decay rate used h 2.74E-104 d*

Rate of contaminant flow due to retardation U 195E-07 mid

Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 9.38E-03 mgll

Attenuation factor (one way vertical dispersion, CO/CED)  AF 143E+01
Remedial Targets
Remedial Target 1.76E+00 mg/l_|For
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point ~ Cer/Co 9.38E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.

‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1
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Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.
Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

136
27.2
40.8
54.4

816
952
108.8

136.0
149.6
163.2
176.8
190.4
204.0
217.6
2312
244.8
258.4
272.0

Concentration

mo/l
13601
5.80E-02
4.27E-02
3.49E-02
2.98E-02
2.62E-02
2.34E-02
211E-02
1.936-02
1.77€-02
1.64E-02
1.52€-02
1.436-02
1.34E-02
1.26E-02
1.19E-02
1.13€-02
1.08E-02
1.03E-02
9.80E-03
9.38E-03
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient o002 Calculated concentrations for
Contaminant Zinc from Level 1 distance-concentration graph
Target C Cr 1.09E-02 mgl from Level 1 Entry if specify partition coefficient (option) 50802
Soil water partition coefficient Kd [ 380E+0L _|ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) s From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction 2 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 30802 mg/l
Entry for ionic organic chemicals (option) g 0 4.9E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kae n kg B 20e02 13.6 2.16E-02
Sorption coefficient for ionised species Koet Uka H 27.2 1.56E-02
Select nature of decay rate (click on brown cell below, then on pull-down menu) PH value pH S 10e02 40.8 1.28E-02
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 54.4 1.09E-02
Source of parameter value Fraction of organic carbon in aquifer foc fraction 0.0E+00 68.0 9.58E-03
Initial contaminant concentration in groundwater at plume core  Co 4.91E-02 mg/l  [Highest concentration in BH 0 50 100 150 200 250 300 81.6 8.55E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 3.80E+01 Iikg Distance (m) 95.2 7.72E-03
Calculated decay rate 7.70E-101 days™ 108.8 7.05E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH206 source, 5m either side 1224 6.48E-03
Plume thickness atsource Sy 1.20E401 Note graph assumes plume disperses vertically in one direction only. An alternative solution 136.0 5.99E-03
Saturated aquifer thickness da 1.25E+01 Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 149.6 5.58E-03
Bulk density of aquifer materials  p 121E+00 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 1632 5.22E-03
Effective porosity of aquifer  n 280E-02 176.8 4.90E-03
Hydraulic gradient i Enter value Calc value Xu & Eckstein _m 190.4 4.62E-03
Hydraulic conductivity of aquifer K Longitudinal di ax Note 204.0 4.37E-03
Distance to compliance point X 2726402 Transverse dispersivity az 217.6 4.14E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 2312 3.94E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 2448 3.75E-03
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 258.4 3.50E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;)>*" ; az = ax/10, ay = ax/100 are assumed By setting a long travel time it will give the steady state solution, which should be used to 272.0 3.43E-03
Parttion coefficient ~ Kd 3.80E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax 2.72E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az 2.72E400 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 2.72E-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v S47E04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 164E+03 fraction
Decay rate used h 4.69E-104 d*
Rate of contaminant flow due to retardation U 3.33E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 343E-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 143E+01
Remedial Targets
Remedial Target 1.56E-01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 272 m
Concentration of contaminant at compliance point  Cr/Ca 3.43E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 16:30
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient ooz Calculated concentrations for
Contaminant [chromium  from Level1 Lago2 distance-concentration graph
Target C Cr 4.70E-03 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd  [_480E+03__|ikg S 12802 Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu; Fraction of organic carbon in aquifer foc fraction 2 10E-02 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 80E03 mg/l
Entry for ionic organic chemicals (option) g 0 1.5E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Koen Ika 3 soses 8.9 9.42E-03
Sorption coefficient for ionised species Koet kg < oo 17.7 7.09E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 26.6 5.91E-03
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved only ] acid dissociation constant pKa 20803 35.4 5.16E-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 00400 4.3 4.63E-03
Initial contaminant concentration in groundwater at plume core  Co 1.50E-02 mg/l  [Highest concentration in BH 0 20 40 60 80 100 120 140 160 180 200 53.1 4.22E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 4.80E+03 Iikg Distance (m) 62.0 3.89E-03
Calculated decay rate 7.70E-101 days™ 70.8 3.61E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH209 source, 5m eitehr side 79.7 3.37E-03
Plume thickness at source Sy 1.09E+01 m  [Average value for site Note graph assumes plume disperses vertically in one direction only. An alternative solution 88.5 3.16E-03
Saturated aquifer thickness da 1.11E+01 m | Average value for site Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 97.4 2.98E-03
Bulk density of aquifer materials  p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 106.2 2.82E-03
Effective porosity of aquifer  n 280E-02 fraction |Average value for site 1151 2.68E-03
Hydraulic gradient i fraction |BH specific value Enter value Calc value Xu & Eckstein _m 123.9 2.55E-03
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 1328 2.43E-03
Distance to compliance point X 177E+02 m ﬁu specific value Transverse dispersivity az 1416 2.32E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m value Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1505 2.22E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 159.3 2.13E-03
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 168.2 2.05E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 177.0 1.97E-03
Parttion coefficient ~ Kd 4.80E+03 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L77E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az L77E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1776-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 0.03E-04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 2076405 fraction
Decay rate used h 3.71E-106 d*
Rate of contaminant flow due to retardation U 435E-09 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 197€-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.60E+00
Remedial Targets
Remedial Target 3.57E-02 mg/l_|For with measured
Ogata Banks
Distance to compliance point 177 m
Concentration of contaminant at compliance point  Cr/Ca 1.97E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1 26/03/2021, 16:32
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient zoe0z Calculated concentrations for
Contaminant from Level 1 distance-concentration graph
Target c 1.00E-03 mgll from Level 1 Entry if specify partition coefficient (option) 20E02
Soil water partition coefficient Kd  [_1T00E*02_ikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction £ 1se02 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg H mg/l
Entry for ionic organic chemicals (option) 8 1oe02 0 2.1E-02
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 8.9 1.32E-02
Sorption coefficient for ionised species Koet Uka H 17.7 9.92E-03
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § soe03 26.6 8.27€-03
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 354 7.236-03
Source of parameter value Fraction of organic carbon in aquifer foc fraction 00400 4.3 6.48E-03
Initial contaminant concentration in groundwater at plume core  Co 2.10E-02 mg/l  [Highest concentration in BH 0 20 40 60 80 100 120 140 160 180 200 53.1 5.91E-03
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 1.00E+02 Iikg Distance (m) 62.0 5.44E-03
Calculated decay rate 7.70E-101 days™ 70.8 5.05E-03
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assumed source, 5m either side of BH 79.7 4.72E-03
Plume thickness atsource Sy 1.09E+01 m  |Average value for site Note graph assumes plume disperses vertically in one direction only. An alternative solution 885 4.43E-03
Saturated aquifer thickness da 1.11E+01 m | Average value for site Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 97.4 4.18E-03
Bulk density of aquifer materials  p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 106.2 3.95E-03
Effective porosity of aquifer  n 280E-02 fraction |Average value for site 1151 3.75E-03
Hydraulic gradient i fraction |BH specfic value Enter value Calc value Xu & Eckstein _m 123.9 3.57E-03
Hydraulic conductivity of aquifer K mid  |Average value for site Longitudinal di ax Note 1328 3.40E-03
Distance to compliance point X 177E+02 m  |BH specfic value Transverse dispersivity az 1416 3.25E-03
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m Vertical dispersivity ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1505 3.11E-03
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 m Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 159.3 2.99E-03
Time since polutant entered t 1.00E+100 days  tme variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 168.2 2.87E-03
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 177.0 2.76E-03
Parttion coefficient ~ Kd 1.00E+02 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L77E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az L77E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1776-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 0.03E-04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 432E+03 fraction
Decay rate used h 1.78E-104 d*
Rate of contaminant flow due to retardation U 2.09E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 2.76E-03 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.60E+00
Remedial Targets
Remedial Target 7.60E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 177 m
Concentration of contaminant at compliance point  Cr/Ca 2.76E-03 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.

261032021, 16:34
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient zoEr00 Calculated concentrations for
Contaminant ron — fromteveln distance-concentration graph
Target C Cr 1.00E+00 mg/l  from Level 1 Entry if specify partition coefficient (option) 208400
Soil water partition coefficient Kd [ 250E+01 _Jikg E) Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu Fraction of organic carbon in aquifer foc fraction £ 158400 Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg H mg/l
Entry for ionic organic chemicals (option) 8 108400 0 2.1E+00
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 8.9 1.33E+00
Sorption coefficient for ionised species K Uka H 17.7 1.00E+00
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH § soeo 26.6 8.35E-01
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant pKa 354 7.30E-01
Source of parameter value Fraction of organic carbon in aquifer foc fraction 00400 4.3 6.54E-01
Initial contaminant concentration in groundwater at plume core  Co 2.12E+00 mg/l  [Highest concentration in BH 0 20 40 60 80 100 120 140 160 180 200 53.1 5.96E-01
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 2,50E+01 Iikg Distance (m) 62.0 5.49E-01
Calculated decay rate . 7.70E-101 days” 70.8 5.10E-01
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH209 source, 5m either side 79.7 4.76E-01
Plume thickness atsource Sy 1.09E+01 m  [Average site value Note graph assumes plume disperses vertically in one direction only. An alternative solution 885 4.47E-01
Saturated aquifer thickness da 1.11E+01 m | Average site value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 97.4 4.22E-01
Bulk density of aquifer materials  p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 106.2 3.99E-01
Effective porosity of aquifer  n 280E-02 fraction |Average site value 1151 3.78E-01
Hydraulic gradient i fraction |BH specific value Enter value Calc value Xu & Eckstein _m 123.9 3.60E-01
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 1328 3.43E-01
Distance to compliance point X 177E+02 m ﬁu specific value Transverse dispersivity az 1416 3.28E-01
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m value Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1505 3.14E-01
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 159.3 3.02E-01
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 168.2 2.90E-01
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 177.0 2.79E-01
Parttion coefficient ~ Kd 250401 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L77E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az L77E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1776-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 0.03E-04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 1.08E+03 fraction
Decay rate used h 7.12E-104 d*
Rate of contaminant flow due to retardation U 8.35€-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 2.79E-01 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.60E+00
Remedial Targets
Remedial Target 7.60E+00 mg/l_|For with measured
Ogata Banks
Distance to compliance point 177 m
Concentration of contaminant at compliance point  Cr/Ca 2.79e-01 ma/l  Oaata Banks
after 1.0E+100 days
Care should be used when calculatina remedial taraets usina the time variant options as this mav resultin an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
Remedial targets worksheet v3.1 2610312021, 16:36

RBBH209 IronLevel3 Groundwater



R&D Publication 20 Remedial Targets Worksheet, Release 3.2

Level 3 - Groundwater

See Note

Input Parameters (using pull down menu) Variable Value Unit  Source
Contaminant Lead from Level 1
Target C Cr 1.20E-03 mgl  from Level 1

Select analytical solution (click on brown cell below, then on pull-down menu
Ogata Banks Equations in HRA publication

Simulate vertical dispersion in 1 direction

Approach for simulating vertical dispersion: |

Select Method for de

User specified value for

Entry if specify partition coefficient (option)

Soil water partition coefficient

Entry for non-polar organic chemicals (option)

Fraction of organic carbon in aquifer

Organic carbon partition coefficient
Entry for ionic organic chemicals (option)

| sorption coefficient for related species

Sorption coefficient for ionised species

artition coefficient

=
Z

ull down menu)

9.00E+02__|lkg

9.00E+02

fraction

Enter value

Dispersivities 10%, 1%, 0.1% of pathway length

Calc value Xu & Eckstein_m
177E+01

Xu & Eckstein (1995) report ax = 0.83(log,0X)* *'* ; az = ax/10, ay = ax/100 are assumed

Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value
Approach for simulating degradation of pollutants: | Apply degradation rate to dissolved only ] acid dissociation constant
Source of parameter value Fraction of organic carbon in aquifer
Initial contaminant concentration in groundwater at plume core ~ Co 4.40E-03 mg/l  [Highest concentration in BH
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient
Calculated decay rate h 7.70E-101 days™
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m  [Assume RBBH209 is source, 5m either side
Plume thickness atsource Sy 1.00E+01 m BH Specific value
Saturated aquifer thickness da 1.09E+01 m BH Specific value Define dispersivity (click brown cell and use pull down list)
Bulk density of aquifer materials P 1.21E+00 glem® |SR3
Effective porosity of aquifer  n 280E-02 fraction |Average site value
Hydraulic gradient i fraction |BH Specific value
Hydraulic conductivity of aquifer K mid  |Average site value L
Distance to compliance point X 177E+02 m ﬁu Specific value Transverse dispersivity
Distance (lateral) to compliance point perpendicular to flow direction ~ Z 0.00E+00 m value Vertical
Distance (depth) to compliance point perpendicular to flow direction 0.00E+00 mo | alu Note values of dispersivity must be > 0
Time since pollutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 *x, az = 0.01 * x, ay = 0.001 * x
Parameters values determined from options
Partition coefficient  Kd 9.00E+02 Ikg  seeoptions
Lonaitudinal dispersivity  ax L77E+0L m  see options
Transverse disersivity  az L77E+00 m  see otions
Vertical dispersivity  av L77E-01 m  see otions
Calculated Parameters  Variable
Groundwater flow velocity 9.03E-04 mid
Retardation factor  Rf 3.89E+04 fraction
Decay rate used h 1.98E-105 d*
Rate of contaminant flow due to retardation U 2.32E-08 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Cep, 553604 mgll
Attenuation factor (one way vertical dispersion, CO/CED)  AF 7.96E+00
Remedial Targets
Remedial Target 9.55E-03 mg/l_|For with measured
Ogata Banks
Distance to compliance point 177 m
Concentration of contaminant at compliance point  Cr/Ca 5.53E-04 ma/l  Odata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.

‘The recommended value for time when calculating the remedial target is 9.9E+99.

Remedial targets worksheet v3.1
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Note graph assumes plume disperses vertically in one direction only. An alternative solution
assuming the centre of the plume is located at the mid-depth of the aquifer is presented in the
calculation sheets.

Note

This sheet calculates the Level 3 remedial target for groundwater, 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 along travel time it il give the steady state solution, which should be used to
calculate remedial targets.

The measured aroundwater concentration should be compared

with the Level 3 remedial taraet to determine the need for further action.

Note if contaminant is not subiect to first order dearadation. then set half life as 9.0E+99.

This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
oxidation by 02, NO3, SO4 etc than an alternative solution should be used

Calculated concentrations for
distance-concentration graph

Ogata Banks

From calculation sheet

Distance

8.9

17.7
26.6
354

53.1
62.0
70.8
79.7
88.5
97.4
106.2
1151
123.9
132.8
1416
150.5
159.3
168.2
177.0

Concentration

mo/l
4.4E-03

2.76E-03
2.08E-03
1.736-03
151E-03
1.35E-03
1.236-03
1.136-03
1.04E-03
9.69E-04
9.06E-04
8.52E-04
8.03E-04
7.60E-04
7.21E-04
6.87E-04
6.55E-04
6.26E-04
6.00E-04
5.75E-04
5.53E-04
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R&D Publication 20 Remedial Targets Worksheet, Release 3.2 Environment
A Agency

Level 3 - Groundwater See Note
Input Parameters (using pull down menu) Variable Value Unit  Source Select Method for de ull down menu)
User specified value for partition coefficient LoEr0 Calculated concentrations for
Contaminant from Level 1 Lags00 distance-concentration graph
Target c 1.23E-01 mgl from Level 1 Entry if specify partition coefficient (option)
Soil water partition coefficient Kd [ 650E+01 _|ikg S 128400 Ogata Banks
Entry for non-polar organic chemicals (option) £ From calculation sheet
Select analytical solution (click on brown cell below, then on pull-down menu; Fraction of organic carbon in aquifer foc fraction %‘“E“"’ Distance Concentration
Equaliuns in HRA publication Organic carbon partition coefficient Koc kg § 800 mg/l
Entry for ionic organic chemicals (option) g 0 1.4E+00
Approach for simulating vertical dispersion: | Simulate vertical dispersion in 1 direction | sorption coefficient for related species Kaen kg 3 sosor 8.9 8.87E-01
Sorption coeficient for onised species Ko ika < e 17.7 6.67E-01
Select nature of decay rate (click on brown cell below, then on pull-down menu) pH value PH 8 26.6 5.56E-01
Approach for simulating degradation of pollutants: [Apply degradation rate to dissolved only ] acid dissociation constant pKa 20801 35.4 4.86E-01
Source of parameter value Fraction of organic carbon in aquifer foc fraction 00400 4.3 4.35E-01
Initial contaminant concentration in groundwater at plume core  Co 141E+00 mg/l  [Highest concentration in BH | 0 20 40 60 80 100 120 140 160 180 200 53.1 3.97E-01
Half life for of inwater iy 9.00E+99 days [Recommended value | soil water parttion coefficient Kd 6.50E+01 Iikg Distance (m) 62.0 3.66E-01
Calculated decay rate 7.70E-101 days™ 70.8 3.39E-01
Width of plume in aquifer at source (perpendicular to flow) Sz 1.00E+01 m ,@ 79.7 3.17E-01
Plume thickness at source Sy 1.09E+01 m  [BH specific value Note graph assumes plume disperses vertically in one direction only. An alternative solution 885 2.98E-01
Saturated aquifer thickness da 1.11E+01 m | Average sie value Define dispersivity (click brown cell and use pull down list) assuming the centre of the plume s located at the mid-depth of the aquifer is presented in the 97.4 2.81E-01
Bulk density of aquifer materials  p 121E+00 gem® [sr3 Dispersivities 10%, 1%, 0.1% of pathway length calculation sheets. 106.2 2.65E-01
Effective porosity of aquifer  n 280E-02 fraction |Average sie value 1151 2.52E-01
Hydraulic gradient i fraction |BH specific value Enter value Calc value Xu & Eckstein _m 123.9 2.40E-01
Hydraulic conductivity of aquifer K mid  |sR3 Longitudinal di ax Note 1328 2.29E-01
Distance to compliance point X 177E+02 m ﬁu specific value Transverse dispersivity az 1416 2.19E-01
Distance (lateral) to compliance point perpendicular to flow direction  z 0.00E+00 m value Vertical ay This sheet calculates the Level 3 remedial target for groundwater, based on the distance to the 1505 2.09E-01
Distance (depth) to compliance point perpendicular to flow direction Y 0.00E+00 mo | alu Note values of dispersivity must be > 0 receptor or compliance located down hydrauic gradient of the source Three solution methods 159.3 2.01E-01
Time since polutant entered t 1.00E+100 days  time variant options only For calculated value, assumes ax = 0.1 %, az = 0,01 x, ay = 0.001 * x are included, the preferred option is Ogata Banks. 168.2 1.93E-01
Parameters values determined from options Xu & Eckstein (1995) report ax = 0.83(log;ox)* ' ; az = ax/10, ay = ax/100 are assumed By setiing along travel time it will give the steady state solution, which should be used to 177.0 1.86E-01
Parttion coefficient ~ Kd 6.50E+01 kg see options calculate remedial targets.
Lonaitudinal dispersivity  ax L77E+01 m  see ontions The measured aroundwater concentration should be compared
Transverse dispersivity  az L77E+00 m  see ontions with the Level 3 remedial taraet to determine the need for further action.
Vertical disoersivity  av 1776-01 m  see ontions Note if contaminant is not subiect to first order dearadation. then set halflfe as 9.0E+99.
Calculated Parameters  Variable This worksheet should be used if pollutant transport and degradation is best described by a
first order reaction. Ifdegradation is best desribed by an electron limited degradation such as
Groundwater flow velocity v 0.03E-04 d oxidation by 02, NO3, SO4 etc than an alternative solution should be used
Retardation factor  Rf 281E+03 fraction
Decay rate used h 2.74E-104 d*
Rate of contaminant flow due to retardation U 3.21E-07 mid
Contaminant concentration at distance x, assuming one-way vertical dispersion  Ce, 1.86E-01 mg/
Attenuation factor (one way vertical dispersion, CO/ICED) ~ AF 7.60E+00
Remedial Targets
Remedial Target 9.34E-01 mg/l_|For with measured
Ogata Banks
Distance to compliance point 177 m
Concentration of contaminant at compliance point  Cr/Ca 1.86E-01 ma/l  Oaata Banks
after 1.0E+100 days

Care should be used when calculatina remedial tarcets usina the time variant options as this mav result in an overestimate of the remedial taraet.
‘The recommended value for time when calculating the remedial target is 9.9E+99.
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