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1 INTRODUCTION 

1.1 Project Background 

1.1.1 The A38 is the strategic route from Birmingham to Derby, through to the M1 at 

Junction 28. The A38 carries significant volumes of long-distance traffic, and where it 

passes through Derby large volumes of local traffic cross, join or leave the A38 

resulting in congestion at three at-grade roundabout junctions. 

1.1.2 The Scheme comprises the re-modelling of the roundabouts to provide grade 

separated junctions as follows: 

• A38/A5111 Kingsway Junction.  

• A38/A52 Markeaton Junction. 

• A38/A61 Little Eaton Junction. 

1.1.3 A ground investigation was carried out in 2016 with subsequent groundwater, surface 

water and ground gas monitoring carried out up to October 2017.  The findings of the 

ground investigation and subsequent monitoring were reported and presented in the 

Ground Investigation Report (GIR) (HE514503-ACM-VGT-A38_SW_PR_ZZ-RP-GE-

0001) prepared by AECOM in March 2018.    

1.1.4 An additional five rounds of groundwater and surface water monitoring have been 

undertaken at Markeaton Junction between December 2017 and April 2018. This 

additional groundwater monitoring was carried out at Markeaton Junction with the 

aim of giving a more comprehensive image of groundwater levels within this area. 

Additional groundwater sampling and testing was completed due to a lack of 

sampling completed at Markeaton Junction during the 2016 ground investigation, as 

the targeted wells were dry at that time.  

1.2 Purpose of Report 

1.2.1 This report is an addendum to and should be read in conjunction with the AECOM 

Ground Investigation Report (HE514503-ACM-VGT-A38_SW_PR_ZZ-RP-GE-0001). 

1.2.2 The purpose of this report is to present the findings of the additional groundwater 

monitoring and sampling undertaken at Markeaton Junction between December 2017 

and April 2018. 
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2 GROUNDWATER MONITORING 

2.1 General 

2.1.1 Groundwater monitoring was carried out across all three junctions on a monthly basis 

for 12 months between November 2016 and October 2017 (note: no readings were 

taken in May and June 2017).  Thirty-eight installations were monitored across thirty-

four boreholes, see Table 2.1 for the split between junctions.  Following conclusion of 

this, an extra five rounds of monitoring were completed at Markeaton Junction 

between December 2017 and April 2018.  

Table 2.1 Monitoring Wells  

Junction location Number of 
Boreholes 

Number of 
Installations 

Number Dual 
Installations 

Kingsway 13 16 3 

Markeaton 14 14 0 

Little Eaton 7 8 1 

Total 34 38 4 

 

2.1.2 Borehole locations for Markeaton junction are presented in the following drawing:  

• HE514503-ACM-VGT-Z2_ZW_PR_ZZ-DR-GE-0001 (Geotechnical Constraints 

Plan Markeaton Junction). 

2.1.3 A borehole long section drawing with monitored groundwater ranges (highest and 

lowest levels in each installation) are presented on the following drawing: 

• HE514503-ACM-VGT-Z2_ZW_PR_ZZ-DR-GE-0003 (Long Section Markeaton 

Junction Monitored Groundwater). 

2.2 Markeaton Groundwater Monitoring 

2.2.1 Fourteen installations at Markeaton Junction were monitored on a monthly basis for 

twelve months between November 2016 and October 2017 (note: no readings were 

taken in May and June 2017). At Markeaton an extended period of monitoring was 

completed from December 2017 to April 2018. See Appendix A for all monitored data 

in full.  The first three rounds of extended monitoring were previously reported within 

the most recent issue of the GIR but to show the full set of data from the extended 

monitoring all five are considered and displayed within this report. Table 2.2 shows 

the monitored levels within the Made Ground and Natural Strata for the five rounds 

between December 2017 and April 2018. Table 2.3 shows the monitored levels 

within the Made Ground and Natural Strata over the whole monitoring period 

between November 2016 and April 2017. 
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Table 2.2 Markeaton Junction Extended Groundwater Monitored Levels (Dec 2017 - 
Apr 2018) 

Exploratory 
Hole 

Location 

Number of 

Rounds GW 

recorded 

Average Monitored 
Groundwater Depth 
(mBGL) ± Standard 

Deviation 

Average 
Monitored 

Groundwater 
Level (mAOD) 

Strata Screened 

BM02 5 
8.41 ± 1.26 68.53 

Residual Soil / 
Mercia Mudstone 

BM04 5 
6.91 ± 0.63 60.00 

Residual Soil / 
Mercia Mudstone 

BM05 4 
2.50 ± 0.77 68.21 

Residual Soil / 
Mercia Mudstone 

BM06A 5 
6.91 ± 0.57 59.23 

Residual Soil / 
Mercia Mudstone 

BM07 5 
5.26 ± 0.96 61.58 

Residual Soil / 
Mercia Mudstone 

BM08 5 
4.21 ± 0.23 59.23 

Mercia Mudstone 

BM09 5 
3.84 ± 0.46 60.52 

Mercia Mudstone 

BM10 5 
3.82 ± 0.27 58.84 

Residual Soil / 
Mercia Mudstone 

BM11 5 
2.15 ± 0.14 60.13 

Made Ground / 
Residual Soil / 

Mercia Mudstone 

BM12 5 
1.74 ± 0.19 57.99 

Sand And Gravel 

BM13 5 
2.89 ± 0.96 58.96 

Residual Soil / 
Mercia Mudstone 

BM14 5 
1.23 ± 0.30 57.72 

Sand And Gravel 
/ Residual Soil / 

Mercia Mudstone 

BM15 4 
0.74 ± 0.14 57.51 

Sand And Gravel 

BM16 5 
0.85 ± 0.12 56.83 

Sand And Gravel 
/ Mercia 

Mudstone 
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Table 2.3 Markeaton Junction All Groundwater Monitored Levels (Nov 2016-Apr 2018) 
Inclusive of Extended Monitoring 

Exploratory 
Hole 

Location 

Number of 
Rounds GW 

recorded 

Average Monitored 
Groundwater Depth 
(mBGL) ± Standard 

Deviation 

Average 
Monitored 

Groundwater 
Level (mAOD) 

Strata Screened 

BM02 15 10.04 ± 1.86 66.90 
Residual Soil / 

Mercia Mudstone 

BM04 15 7.52 ± 0.59 59.39 
Residual Soil / 

Mercia Mudstone 

BM05 9 3.51 ± 1.10 67.21 
Residual Soil / 

Mercia Mudstone 

BM06A 14 7.46 ± 0.52 58.68 
Residual Soil / 

Mercia Mudstone 

BM07 14 5.99 ± 0.69 60.85 
Residual Soil / 

Mercia Mudstone 

BM08 14 4.44 ± 0.28 59.00 Mercia Mudstone 

BM09 14 4.18 ± 0.52 60.18 Mercia Mudstone 

BM10 14 4.14 ± 0.30 58.52 
Residual Soil / 

Mercia Mudstone 

BM11 14 2.58 ± 0.42 59.70 
Made Ground / 
Residual Soil / 

Mercia Mudstone 

BM12 15 2.07 ± 0.30 57.66 Sand And Gravel 

BM13 14 2.70 ± 0.47 59.15 
Residual Soil / 

Mercia Mudstone 

BM14 15 1.55 ± 0.29 57.40 
Sand And Gravel 
/ Residual Soil / 

Mercia Mudstone 

BM15 12 1.01 ± 0.20 57.23 Sand And Gravel 

BM16 15 1.11 ± 0.27 56.57 
Sand And Gravel 

/ Mercia 
Mudstone 

 

The average groundwater level recorded in exploratory holes BM12, BM14, BM15 and BM16 

screened within the Sand and Gravel ranged between 1.01 and 2.07 mBGL (56.57 and 

57.66 mAOD) between November 2017 and April 2018. The average groundwater levels 

within the Mercia Mudstone in the main area of the Markeaton Junction ranged from 

between 2.58 and 10.04 mBGL (58.52 and 67.21 mAOD), monitoring in BM02, BM04 to 

BM11 and BM13 between November 2017 and April 2018. The significant variation in 

groundwater level across the monitored area may be due to changes in land elevation. 

BM02, which has the deepest groundwater level (in mBGL), has a ground level of 

approximately 77 mAOD.  
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3 GROUNDWATER SAMPLING 

3.1 Markeaton Groundwater Sampling 

3.1.1 The results and information of the original set of water sampling and analysis 

completed for Markeaton, along with the other two junctions, is presented in the 

Ground Investigation Report (HE514503-ACM-VGT-A38_SW_PR_ZZ-RP-GE-0001). 

The Groundwater Test Results (Tier 1 Screening) is presented in Section 6.7.1.5 of 

the Ground Investigation Report. 

3.1.2 An additional three rounds of groundwater sampling was undertaken at Markeaton as 

part of an extended monitoring period between February 2018 and April 2018. Within 

this extended monitoring period groundwater samples were taken from BM06A, 

BM11 and BM12. Table 3.1 provides a summary of the results of the additional 

groundwater testing of samples obtained at Markeaton between February 2018 and 

April 2018. Table 3.2 provides a summary of the exceedances recorded in 

groundwater sampled from monitoring wells at Markeaton junction between 

December 2016 and April 2018 (i.e. incorporating all available data for Markeaton 

Junction).  Note that the wells monitored between December 2016 and October 2017 

also included BM05, which was not monitored during the extended period between 

February and April 2018, see Section 3.3 of this report. 

Table 3.1 Summary of Exceedances Recorded in Groundwater at Markeaton Junction 
from extended monitoring rounds (Feb 2018 – Apr 2018) (BM06A, BM10, BM11) 

Determinand Units EQS BH With 
Exceedances 

No. of 
Exceedances 

Recorded 
Concentrations 
Range 

Anthracene µg/L 0.1 BM11 2/9 <0.005  - 0.215 

Benzo(a) pyrene µg/L 0.00017 BM10, BM11 5/9 <0.002 - 2.04 

Benzo(g,h,i)perylene µg/L 0.0082 
BM06A, 

BM10, BM11 
5/9 <0.005 - 1.71 

Benzo(b)fluoranthene µg/L 0.017 BM10, BM11 3/9 <0.005 - 2.99 

Benzo(k)fluoranthene µg/L 0.017 BM10, BM11 3/9 <0.005  - 1.29 

Copper µg/L 1 BM11 1/9 <0.3 - 1.19 

Fluoranthene µg/L 0.0063 
BM06A, 

BM10, BM11 
8/9 <0.005 - 3.37 

Iron µg/L 1,000 
BM06A, 

BM10, BM11 
9/9 4,890 – 128,000 

Zinc (Filtered) µg/L 10.9 BM06A 1/9 <1 – 11.2 
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Table 3.2 Summary of Exceedances Recorded in Groundwater at Markeaton Junction 
(Aug 2016 – Apr 2018) (BM05, BM06A, BM10, BM11) 

Determinand Units EQS BH With 
Exceedances 

No. of 
Exceedances 

Recorded 
Concentrations 
Range 

Anthracene µg/L 0.1 BM11 3/14 <0.005 - 0.215 

Benzene µg/L 10 BM05 1/14 <1 - 11 

Benzo(a) pyrene µg/L 0.00017 BM05, 
BM06A, 

BM10, BM11 

7/14 <0.002 - 2.27 

Benzo(g,h,i)perylene µg/L 0.0082 BM05, 
BM06A, 

BM10, BM11 

8/14 <1 - 2.04 

Benzo(b)fluoranthene µg/L 0.017 BM05, 
BM06A, 

BM10, BM11 

6/14 <0.005 - 2.99 

Benzo(k)fluoranthene µg/L 0.017 BM05, 
BM06A, 

BM10, BM11 

6/14 <0.005  - 1.29 

Chloroform µg/L 2.5 BM05 1/14 <0.005  - 15 

Copper µg/L 1 BM05, BM11 3/14 <0.3 - 17 

Fluoranthene µg/L 0.0063 BM05, 
BM06A, 

BM10, BM11 

15/14 <0.005 – 3.37 

Iron µg/L 1,000 BM05, 
BM06A, 

BM10, BM11 

16/14 120 – 70,400 

Mercury µg/L 0.07 BM05 1/2 <0.01 - 0.4 

Zinc µg/L 10.9 BM06A 1/14 <1 – 11.2 

3.2 Boreholes Monitored During Extended Monitoring 

3.2.1 BM06A, BM10, BM11 were the three boreholes monitored during the extended 

groundwater monitoring. All three boreholes were monitored on the 14/02/18, 

14/03/18 and the 19/04/18.  

3.3 Boreholes Monitored Prior to Extended Monitoring 

3.3.1 BM05 and BM06A were previously monitored. BM05 was monitored on the 04/08/16 

and 23/03/17. BM06A was monitored on the 14/012/16, 21/03/17 and the 04/07/17. 

Attempts were made to take samples from BM07 on the same dates as BM06A but 

insufficient volume of water was available. 
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3.4 Groundwater Sampling Summary 

3.4.1 BM05 was only sampled from twice due to the borehole being dry on multiple 

occasions.  

3.4.2 The potential contaminants that have been recorded at concentrations in exceedance 

of their corresponding criteria are presented in Table 3.1 and Table 3.2. The 

boreholes sampled are within the vicinity of the Markeaton roundabout fuelling 

station. The screening assessment indicates that majority of the elevated 

contaminants are from BM10 and BM11, which are located north and east of the fuel 

station respectively and the locations of both can be seen on drawing: HE514503-

ACM-VGT-Z2_ZW_PR_ZZ-DR-GE-0001. 

3.4.3 The chemical analysis results recorded during the additional three rounds of 

groundwater monitoring in 2018 indicate that the groundwater quality in the vicinity of 

BM10 and BM11 is consistent with the data recorded for BM05 and BM06A in 2016 / 

2017 and the recommendations in the Ground Investigation Report stand.  All the 

groundwater data will need to be reviewed to determine the appropriate option for 

discharge of water during dewatering of earthworks. 
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NOTES

SCALE 1:2000(H) 1:200(V)

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL
OTHER RELEVANT DOCUMENTATION.

2. DO NOT SCALE FROM THIS DRAWING, USE ONLY PRINTED
DIMENSIONS.

3. ALL DIMENSIONS IN MILLIMETRES, ALL CHAINAGES, LEVELS
AND COORDINATES ARE IN METRES UNLESS DEFINED
OTHERWISE.

4. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE
PROJECT HEALTH & SAFETY FILE FOR ANY IDENTIFIED
POTENTIAL RISKS.

5. ROAD ALIGNMENT BASED ON
HA514503-URS-00-ZZ-M2-CE-001-3R_PROPOSED ALIGNMENT.
ROAD CHAINAGES BASED ON
HA514503-URS-00-ZZ-M2-CE-001-3R_CHAINAGE.

6. FOR EXPLORATORY HOLE LOCATIONS SEE GEOTECHNICAL
CONSTRAINTS PLAN 47041319-URS-08-DR-GE-25.002-0D.

7. INDICATIVE FAULT & FORMATIONS FROM BGS MAP 125 (2014).

8. BOREHOLE STEM HATCHINGS ARE PRODUCED DIRECTLY
FROM IMPORTED AGS DATA. NO ALTERATIONS HAVE BEEN
MADE AND AECOM ACCEPT NO RESPONSIBILITY FOR THE
ACCURACY OR CONSISTENCY OF HATCHING.

9. FOR MORE GROUNDWATER MONITORED DATA, SEE
MONITORING REPORT.

10. GROUNDWATER STRIKES AND RISES ENCOUNTERED DURING
2016 GI NOT SHOWN FOR CLARITY.

KEY

ASBESTOS FIBRES IDENTIFIED (2016 GI)

GROUNDWATER LEVEL RANGE
THROUGHOUT MONITORING RECORD
(LEVELS IN mBGL)

a TOPSOIL

MADE GROUND

CLAY

MUDSTONE

SILTSTONE

GRAVEL

SAND

GRAVEL

SILT

7.77

11.75
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Appendix A Monitored Groundwater Levels (Markeaton) 



Date/ Week Commencing 10/11/2016 WC 12/12/16 16/01/2017 16/02/2017 WC 20/03/2017 26/04/2017 WC 03/07/17 10/08/2017 12/09/2017 12/10/2017 20/12/2017 18/01/2018 14/02/2018 14/03/2018 19/04/2018

GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL GW level MBGL

Markeaton
BM02 11.75 11.57 11.58 8.00 7.82 11.60 11.60 11.55 11.60 11.52 11.56 7.77 7.78 7.42 7.50
BM04 8.27 8.02 8.20 7.65 6.76 7.36 7.95 7.95 8.02 8.00 8.04 7.33 6.93 6.70 5.55
BM05 Dry 5.08 4.68 3.49 2.90 5.89 Dry Dry Dry Dry 3.12 3.06 2.86 0.97 Dry

BM06A N/A 8.15 8.00 7.70 7.06 7.42 7.92 7.87 7.95 7.86 7.91 7.32 6.89 6.67 5.75
BM07 N/A 6.55 6.63 6.20 5.40 6.03 6.55 6.63 6.77 6.73 6.58 6.00 5.60 5.03 3.10
BM08 N/A 4.70 4.70 4.40 3.98 4.35 4.68 4.72 4.80 4.81 4.65 4.35 4.16 4.10 3.80
BM09 N/A 4.62 4.49 4.25 2.72 4.24 4.60 4.70 4.83 4.83 4.69 4.15 3.82 3.45 3.10
BM10 N/A 4.49 4.40 4.16 3.75 4.33 4.50 4.25 4.52 4.42 4.28 4.02 3.80 3.53 3.45
BM11 N/A 3.18 2.40 2.29 2.25 2.90 2.65 3.08 3.31 3.27 1.95 2.25 2.40 2.04 2.10
BM12 2.64 2.18 2.15 1.87 1.65 2.18 2.37 2.44 2.45 2.37 2.05 1.85 1.78 1.43 1.57
BM13 N/A 2.78 2.17 2.56 2.25 2.40 2.48 2.87 2.92 2.87 2.75 2.49 5.30 2.05 1.88
BM14 2.00 1.70 1.66 1.44 1.15 1.63 1.89 1.80 1.95 1.86 1.64 1.50 1.30 0.71 1.00
BM15 1.43 1.02 NA 1.03 NA 0.92 1.30 0.97 1.30 1.18 0.96 0.78 NA 0.60 0.60
BM16 1.55 1.21 1.09 0.82 0.76 1.17 1.45 1.40 1.53 1.43 1.16 0.80 0.85 0.64 0.80

Client Figure Title Figure Number Date

Project Title Project Number
Highways   England

A38 DERBY JUNCTIONS HE514503

All Markeaton Monitored Groundwater Levels (m BGL) Appendix A Jun-18
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Appendix B Combined Tier 1 Screening Tables 



Location
Date 04/08/2016 23/03/2017 14/12/2016 21/03/2017 04/07/2017 14/02/2018 14/03/2018 19/04/2018 14/02/2018 14/03/2018 19/04/2018 14/02/2018 14/03/2018 19/04/2018

Sample Type Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
2,4-D (ester) (Dichlorophenoxyacetic acid) µg/L  -  -  -  -  - <0.02  -  - <0.02  -  - <0.02  -  -
Permethrin I µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.02  -
Diphenyl ether mg/L <0.04  -  -  -  -  -  -  -  -  -  -  -  -  -
Trietazine mg/L 0.00001  -  -  -  -  -  - <0.00001  -  - <0.00001  -  - <0.00001  -
Dichloroacetic acid µg/L  -  - <0.04  -  -  -  -  -  -  -  -  -  -  -
Chlorothalonil µg/L 0.01 0.035#7  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
o,p''-Methoxychlor µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.02  - <0.01 <0.02  - <0.01 <0.04  -
Permethrin II µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.02  -
Tecnazene mg/L 0.00001 0.001#12  -  -  -  -  -  - <0.00001  -  - <0.00001  -  - <0.00001  -
Etrimphos mg/L 0.00001  -  -  -  -  -  - <0.00001  -  - <0.00001  -  - <0.00001  -
Propetamphos mg/L 0.00001 0.00003#12  -  -  -  -  -  - <0.00001  -  - <0.00001  -  - <0.00001  -
Benazolin µg/L  -  - <0.04  -  - <0.02  -  - <0.02  -  - <0.02  -  -
2,4-DB µg/L  -  - <0.04  -  -  -  -  -  -  -  -  -  -  -
2,3,6-Trichlorobenzoic acid µg/L  -  - <0.04  -  - <0.02  -  - <0.02  -  - <0.02  -  -
Aromatics >EC8-EC10 µg/L  -  - <10  -  -  -  -  -  -  -  -  -  -  -
Aromatics >EC7-EC8 µg/L  -  - <10  -  -  -  -  -  -  -  -  -  -  -
Metazachlor µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
DNOC :- {4,6-dinitro-o-cresol} µg/L  -  - <3  -  -  -  -  -  -  -  -  -  -  -
Propachlor µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Phosphamidon I µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Phosphamidon II µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -

TICS
Biphenylene µg/L <40  -  -  -  -  -  -  -  -  -  -  -  -  -

TPH
>C5-C7 µg/L 10  -  -  -  -  -  -  -  -  -  -  -  -  -
GRO >C5-C6 µg/L <100  -  -  -  -  -  -  -  -  -  -  -  -  -
GRO >C5-C10 µg/L <100  -  -  -  -  -  -  -  -  -  -  -  -  -
GRO >C5-C12 µg/L 50  - <50 <50 <50 <50 <50 <50 <50 54 <50 56 <50 <50 <50
GRO >C6-C8 µg/L <100  -  -  -  -  -  -  -  -  -  -  -  -  -
GRO >C7-C8 µg/L 10  -  -  -  -  -  -  -  -  -  -  -  -  -
>C5-C6 Aliphatics µg/L 10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>C6-C8 Aliphatics µg/L 10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>C8-C10 Aliphatics µg/L 10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>C10-C12 Aliphatics µg/L 10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>C12-C16 Aliphatics µg/L 10  - <20 <10 <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
>C16-C21 Aliphatics µg/L 10  - 25 <10 <10 <10 <10 <10 <10 <10 <10 <10 56 23 <10
>C16-C35 Aliphatics µg/L 10  -  - <20  -  - <10 <10 <10 <10 <10 <10 660 337 <10
>C21-C35 Aliphatics µg/L 10  - 1,250 <10 <10 <10 <10 <10 <10 <10 <10 <10 604 314 <10
>C12-C35 Aliphatics µg/L 10  - 1,270 <10 <10 <10 <10 <10 <10 <10 <10 <10 660 337 <10
>EC5-EC7 Aromatics µg/L 10 10#8  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>EC7-EC8 Aromatics µg/L 10 74#7  - <10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>EC8-EC10 Aromatics µg/L 10  - <10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>EC10-EC12 Aromatics µg/L 10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
>EC12-EC16 Aromatics µg/L 10  - <20 <10 <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
>EC16-EC21 Aromatics µg/L 10  - 26 <10 <10 <10 <10 <10 <10 <10 <10 <10 32 16 16
>EC21-EC35 Aromatics µg/L 10  - 591 <10 <10 <10 <10 <10 <10 <10 <10 <10 231 125 29
>EC12-EC35 Aromatics µg/L 10  - 617 <10 <10 <10 <10 <10 <10 <10 <10 <10 263 141 45
>C5-C35 Aliphatics & Aromatics µg/L 10  -  - <10  - <10 <10 <10 <10 <10 <10 <10 923 478 45
4-Bromofluorobenzene µg/L  -  - 1,100,000,000  -  -  -  -  -  -  -  -  -  -  -

BTEX
Benzene µg/L 1 10#8 10 - 11 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene µg/L 1 74#7 4 - 10 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Ethylbenzene µg/L 1 20#12 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Xylene (m & p) µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Xylene Total µg/L 11 30#12 <10 <11 <11 <11 <11 <11 <11 <11 <11 <11 <11 <11 <11 <11
Xylene (o) µg/L 1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Total BTEX µg/L 28  - <28 <28 <28 <28 <28 <28 <28 <28 <28 <28 <28 <28 <28

Oxygenates
MTBE µg/L 1 5,100#13  - <1 <1 <1 <1 <1 <1 <1 48.7 - 54 49 - 55.3 50.8 - 56 <1 <1 <1 - 3
Tert Amyl Methyl Ether µg/L 1 510#13  - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Chlorinated Hydrocarbons
Chloromethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Vinyl chloride µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloroethane µg/L 1 <5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1-dichloroethene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dichloromethane µg/L 3 20#8  - <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
trans-1,2-dichloroethene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1-dichloroethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
cis-1,2-dichloroethene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloroform µg/L 1 2.5#8 15 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,1-trichloroethane µg/L 1 100#12 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbon tetrachloride µg/L 1 12#8 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethene µg/L 1 10#8 <5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2-trichloroethane µg/L 1 400#12 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene µg/L 1 10#8 <5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Sum of PCE and TCE µg/L  -  - <2  -  -  -  -  -  -  -  -  -  -  -
TCE+DCE+VC µg/L  -  - <5  -  -  -  -  -  -  -  -  -  -  -
PCE+TCE+DCE+VC µg/L  -  - <6  -  -  -  -  -  -  -  -  -  -  -

VOC
2,2-dichloropropane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromochloromethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1-dichloropropene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-dichloroethane µg/L 1 10#8 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-dichloropropane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dibromomethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromodichloromethane µg/L 1 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
cis-1,3-dichloropropene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
trans-1,3-dichloropropene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,3-dichloropropane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chlorodibromomethane µg/L 1 6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,1,2-tetrachloroethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Styrene µg/L 1 50#12 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromoform µg/L 1 3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Isopropylbenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2,2-tetrachloroethane µg/L 1 140#7 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2,3-trichloropropane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
n-propylbenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,3,5-trimethylbenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
tert-butylbenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2,4-trimethylbenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
sec-butylbenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
p-isopropyltoluene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
n-butylbenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-dibromo-3-chloropropane µg/L 1 <5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene µg/L 0.01 0.6#6 <5 <1 <1 <1 <1 <1 <0.01 <1 <1 <0.01 <1 <1 <0.01 <1
1,2-Dichloroethene µg/L  -  - <2  -  -  -  -  -  -  -  -  -  -  -
Trihalomethanes µg/L  -  - <4  -  -  -  -  -  -  -  -  -  -  -

PAH
Naphthalene µg/L 0.01 2#8 <5 - 0.486 <0.2 <0.1 <0.1 <0.1 <1 - 0.0579 <0.01 <0.01 <0.01 <0.01 <1 - 0.0205 <1 - 0.0667 <1 - 0.0101 <0.01
Acenaphthylene µg/L 0.005 <0.2 <1 - 0.0473 <0.011 <0.011 <1 - 0.0578 <0.005 <0.005 <0.005 <0.005 <0.005 <1 - 0.00696 <1 - 0.0693 <1 - 0.0351 <0.005
Acenaphthene µg/L 0.005 <0.2 <0.03 <2 - 0.04 <0.015 <1 - 0.059 <0.005 <1 - 0.0155 <1 - 0.0252 <0.005 <0.005 <1 - 0.00576 <1 - 0.0891 <1 - 0.0368 <1 - 0.0439
Fluorene µg/L 0.005 <0.2 <0.028 <2 - 0.0313 <0.014 <1 - 0.0569 <0.005 <0.005 <1 - 0.0152 <0.005 <0.005 <1 - 0.0113 <1 - 0.0806 <1 - 0.0377 <1 - 0.0281
Phenanthrene µg/L 0.005 <40 - 0.978 <1 - 0.358 <2 - 0.0994 <0.022 <1 - 0.0617 <0.005 <1 - 0.00785 <1 - 0.0185 <1 - 0.0057 <1 - 0.00574 <1 - 0.0601 <1 - 0.974 <1 - 0.395 <1 - 0.0409
Anthracene µg/L 0.005 0.1#8 <0.2 <1 - 0.0665 <0.015 <0.015 <1 - 0.0545 <0.005 <0.005 <0.005 <0.005 <0.005 <1 - 0.0184 <1 - 0.215 <1 - 0.147 <0.005
Fluoranthene µg/L 0.005 0.0063#8 <40 - 0.77 <1 - 0.839 <2 - 0.0302 <0.017 <1 - 0.0533 <0.005 <1 - 0.00813 <1 - 0.00797 <1 - 0.0145 <1 - 0.0128 <1 - 0.139 <1 - 3.37 <1 - 1.34 <1 - 0.0172
Pyrene µg/L 0.005 <40 - 2.42 <1 - 0.812 <2 - 0.0306 <0.015 <1 - 0.0507 <0.005 <1 - 0.00859 <1 - 0.00595 <1 - 0.014 <1 - 0.0118 <1 - 0.13 <1 - 3.15 <1 - 1.32 <0.005
Benz(a)anthracene µg/L 0.005 <40 - 0.29 <1 - 0.562 <0.017 <0.017 <1 - 0.0632 <0.005 <1 - 0.0148 <0.005 <0.005 <0.005 <1 - 0.0636 <1 - 1.66 <1 - 0.76 <0.005
Chrysene µg/L 0.005 <0.2 <1 - 0.496 <0.013 <0.013 <1 - 0.0572 <0.005 <0.005 <0.005 <1 - 0.00968 <1 - 0.00513 <1 - 0.0603 <1 - 1.8 <1 - 0.754 <0.005
Benzo(a) pyrene µg/L 0.002 0.00017#8 <0.2 <1 - 1.05 <0.009 <0.009 <1 - 0.0869 <0.002 <0.002 <0.002 <1 - 0.0138 <1 - 0.0057 <1 - 0.0589 <1 - 2.27 <1 - 1.15 <0.002
Indeno(1,2,3-c,d)pyrene µg/L 0.005

9 e 9 9 see BaP and notes#9 <0.2 <1 - 0.76 <0.014 <0.014 <1 - 0.075 <0.005 <0.005 <0.005 <1 - 0.0121 <0.005 <1 - 0.0343 <1 - 1.36 <1 - 1.04 <0.005
Dibenz(a,h)anthracene µg/L 0.005 <0.2 <1 - 0.12 <0.016 <0.016 <1 - 0.0618 <0.005 <0.005 <0.005 <1 - 0.00731 <0.005 <1 - 0.00766 <1 - 0.238 <1 - 0.161 <0.005
Benzo(g,h,i)perylene µg/L 0.005 0.0082#6 <0.2 <1 - 0.73 <0.016 <0.016 <1 - 0.0703 <0.005 <1 - 0.0219 <0.005 <1 - 0.0122 <0.005 <1 - 0.0503 <1 - 1.71 <1 - 1.18 <0.005
Benzo(b)fluoranthene µg/L 0.005 0.017#6 <0.2 <1 - 1.26 <0.023 <0.023 <1 - 0.103 <0.005 <0.005 <0.005 <1 - 0.0161 <1 - 0.0051 <1 - 0.08 <1 - 2.99 <1 - 1.56 <0.005
Benzo(k)fluoranthene µg/L 0.005 0.017#6 <0.2 <1 - 0.532 <0.027 <0.027 <1 - 0.0961 <0.005 <0.005 <0.005 <1 - 0.0113 <1 - 0.00516 <1 - 0.0477 <1 - 1.29 <1 - 0.813 <0.005
Benzo(b)&(k)fluoranthene µg/L  -  - <0.05  -  -  -  -  -  -  -  -  -  -  -
PAHs (sum of 4) µg/L  -  - <0.08  -  -  -  -  -  -  -  -  -  -  -
PAH 16 Total µg/L 0.082 <7.144 7.68 <0.344 <0.344 1.01 <0.082 <0.082 <0.082 0.117 <0.082 0.795 21.3 10.8 0.13
benzo(g,h,i)perylene + indeno(1,2,3-cd)pyrene µg/L  -  - <0.03  -  -  -  -  -  -  -  -  -  -  -
Coal Tar (Bap as surrogate marker) µg/L  -  - <0.009  -  -  -  -  -  -  -  -  -  -  -

SVOC
Coronene µg/L <1,000  -  -  -  -  -  -  -  -  -  -  -  -  -
2-methylnaphthalene µg/L 1 <40 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4-bromophenyl phenyl ether µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4-chlorophenyl phenyl ether µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Azobenzene µg/L 1  - <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bis(2-chloroethoxy) methane µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bis(2-chloroethyl)ether µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbazole µg/L 1  - <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dibenzofuran µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Hexachlorocyclopentadiene µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Hexachloroethane µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1-Methylnaphthalene µg/L <40  -  -  -  -  -  -  -  -  -  -  -  -  -
3,3-Dichlorobenzidine µg/L <400  -  -  -  -  -  -  -  -  -  -  -  -  -
Benzoic Acid µg/L <2,000  -  -  -  -  -  -  -  -  -  -  -  -  -
Benzyl alcohol µg/L <100  -  -  -  -  -  -  -  -  -  -  -  -  -

Phenolics
2-methylphenol µg/L 0.5 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2-nitrophenol µg/L 0.5 <400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
2,4-dimethylphenol µg/L 0.5 <400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4-chloro-3-methylphenol µg/L 0.5 40#12 <100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4-methylphenol µg/L 0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
4-nitrophenol µg/L 0.5 <1,000 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
Phenol µg/L 0.5 7.7#7 <400 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2-chloronaphthalene µg/L 1 <40 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2,3,6-Trichlorophenol µg/L  -  -  -  -  -  -  -  -  -  -  -  -  -  -
2,4-dinitrophenol µg/L 2.5 <200 <2.5 <2.5 <2.5 <5 <5 <5 <2.5 <5 <5 <6.25 <5 <5 <2.5
3-&4-methylphenol µg/L <400  -  -  -  -  -  -  -  -  -  -  -  -  -
3-Methylphenol µg/L 0.5  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -
4,6-Dinitro-2-methylphenol µg/L 3 <1,000 <3  - <3 <6 <3 <6 <3 <3 <6 <3 <3 <6 <3
4-chlorophenol µg/L 0.5 <400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cresol Total µg/L 6  -  -  -  -  - <6 <6 <6 <6 <6 <6 <6 <6 <6
Phenols µg/L  -  - <16  -  -  -  -  -  -  -  -  -  -  -
Cresols by HPLC (W) µg/L 6  - <6 <6 <6 <6  -  -  -  -  -  -  -  -  -
Total Monohydric Phenols (S) Corrected µg/L 16  - <16  - <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16
Xylenols µg/L 8  -  - <8  - <8 <8 <8 <8 <8 <8 <8 <8 <8 <8

Fungicides
Triadimefon µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Etridiazole µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -

Herbicides
Pendimethalin µg/L 0.01 0.3#7  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Triallate µg/L 0.01 0.25#12  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Trifluralin µg/L 0.01 0.03#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.02  -
Bentazone µg/L 0.04 500#12  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Bromoxynil µg/L 0.04 100#12  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Clopyralid µg/L 0.04  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Hedonal µg/L 0.04 0.3#7  -  -  -  - <0.04  -  -  -  -  -  -  -  -  -
Dicamba µg/L 0.04  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
2,4-Dichlorprop µg/L 0.04  - <0.04 <0.04 <0.04 <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
2,4,5-TP (Silvex) µg/L 0.04  -  -  -  - <0.04  -  -  -  -  -  -  -  -  -
2-Methyl-4-chlorophenoxyacetic acid µg/L 0.04 12#12  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
2-Methyl-4-Chlorophenoxy Butanoic Acid µg/L 0.04  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
2,4,5-Trichlorophenoxy Acetic Acid µg/L 0.04  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Triclopyr µg/L 0.04  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Atrazine µg/L 0.01 0.6#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Simazine µg/L 0.01 1#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
4-(2,4-Dichlorophenoxy)butyric Acid (2,4-DB) µg/L 0.04  -  -  -  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Cyanazine µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Dichlobenil µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Dinoseb µg/L 4  - <4 <4 <4 <8 <8 <8 <4 <8 <8 <4 <8 <8 <4
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Appendix B
Markeaton

Analytical Results
A38 Derby Junctions
Highways England



Location
Date 04/08/2016 23/03/2017 14/12/2016 21/03/2017 04/07/2017 14/02/2018 14/03/2018 19/04/2018 14/02/2018 14/03/2018 19/04/2018 14/02/2018 14/03/2018 19/04/2018

Sample Type Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal
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Fluroxypyr µg/L 0.04  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Mecoprop µg/L 0.04 18#7  -  - <0.04  - <0.04 <0.02  -  - <0.02  -  - <0.02  -  -
Metachlor µg/L 0.01 0.3#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Prometryn µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Pronamide µg/L 0.01 100#12  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Propazine µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Terbutryn µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Fenoprop µg/L  -  - <0.04  -  - <0.02  -  - <0.02  -  - <0.02  -  -

Pesticides
Isodrin µg/L 0.01

9 e 9 9 Use Aldrin+Dieldrin+Endrin+Isodrin#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.02  -
Parathion µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Pirimiphos-methyl µg/L 0.01 0.015#12  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Demeton-S-methyl µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Aldrin+Dieldrin+Endrin+Isodrin µg/L 0.01#8  -  - <0.03  -  -  -  -  -  -  -  -  -  -  -

Organochlorine Pesticides
Aldrin µg/L 0.01

9 e 9 9 Use Aldrin+Dieldrin+Endrin+Isodrin#8  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
a-BHC µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
b-BHC µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
Chlordane (cis) µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Dieldrin µg/L 0.01

9 e 9 9 Use Aldrin+Dieldrin+Endrin+Isodrin#8  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
Endosulfan I µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
Endosulfan II µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.02  - <0.01 <0.02  - <0.01 <0.04  -
Endosulfan sulphate µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.04  - <0.01 <0.04  - <0.01 <0.08  -
Endrin µg/L 0.01

9 e 9 9 Use Aldrin+Dieldrin+Endrin+Isodrin#8  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.02  - <0.01 <0.02  - <0.01 <0.04  -
g-BHC (Lindane) µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
Heptachlor µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
Heptachlor epoxide µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
o,p''-DDE µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
2,4-DDT µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.02  - <0.01 <0.02  - <0.01 <0.04  -
o,p-DDD µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
4,4-DDE µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
DDT µg/L 0.01 0.01#8  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.02  - <0.01 <0.02  - <0.01 <0.04  -
Methoxychlor µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.02  - <0.01 <0.02  - <0.01 <0.04  -
DDD µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.02  -
Chlordane (trans) µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Aldrin + Dieldrin µg/L  -  - <0.02  -  -  -  -  -  -  -  -  -  -  -
d-BHC µg/L 0.05  -  -  -  -  -  - <0.05  -  - <0.05  -  - <0.1  -
DDT+DDE+DDD µg/L  -  - <0.02  -  -  -  -  -  -  -  -  -  -  -

Organophosphorous Pesticides
Azinphos Ethyl µg/L 0.02  -  -  -  -  -  - <0.02  -  - <0.02  -  - <0.02  -
Azinophos methyl µg/L 0.01 0.01#12  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.02  - <0.01 <0.02  - <0.01 <0.02  -
Carbophenothion µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Chlorfenvinphos µg/L 0.01 0.1#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Chlorpyrifos µg/L 0.01 0.03#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Chlorpyrifos-methyl µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Diazinon µg/L 0.01 0.01#7  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Dichlorvos µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Dimethoate µg/L 0.01 0.48#7  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Ethion µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Fenitrothion µg/L 0.01 0.01#12  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Fenthion µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Malathion µg/L 0.01 0.01#12  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Methyl parathion µg/L 0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Mevinphos (Phosdrin) µg/L 0.01 0.02#11  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  - <0.01 <0.01  - <0.01 <0.01  -
Coumaphos µg/L 0.01 0.03#12  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Disulfoton µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Omethoate µg/L 0.01 0.01#12  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -
Phorate µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -

Amino Aliphatics
N-nitrosodi-n-propylamine µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Amino Aromatics
n-Nitrosodiphenylamine µg/L <100  -  -  -  -  -  -  -  -  -  -  -  -  -

Anilines
2-nitroaniline µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3-nitroaniline µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4-chloroaniline µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4-nitroaniline µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Explosives
2,4-Dinitrotoluene µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2,6-dinitrotoluene µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Nitrobenzene µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Halogenated Benzenes
1,3,5-Trichlorobenzene µg/L 0.01

9 e 9 9 Refer to 'Trichlorobenzene (total)'#9  - <1 <1 <1 <1 <1 <0.01 <1 <1 <0.01 <1 <1 <0.01 <1
Chlorobenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromobenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2-chlorotoluene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
4-chlorotoluene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,3-dichlorobenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,4-dichlorobenzene µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-dichlorobenzene µg/L 1 <5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2,4-trichlorobenzene µg/L 0.01

9 e 9 9 Refer to 'Trichlorobenzene (total)'#9 <5 <1 <1 <1 <1 <1 <0.01 <1 <1 <0.01 <1 <1 <0.01 <1
1,2,3-trichlorobenzene µg/L 0.01

9 e 9 9 Refer to 'Trichlorobenzene (total)'#9 <5 <1 <1 <1 <1 <1 <0.01 <1 <1 <0.01 <1 <1 <0.01 <1
Hexachlorobenzene µg/L 0.01 0.05#6 <100 <1 <2 <2 <1 <1 <0.01 <1 <1 <0.01 <1 <1 <0.01 <1
Pentachlorobenzene µg/L 0.01 0.007#8  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -

Halogenated Hydrocarbons
Dichlorodifluoromethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromomethane µg/L 1 <5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Trichlorofluoromethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-dibromoethane µg/L 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dibromofluoromethane µg/L  -  - 1,160,000,000  -  -  -  -  -  -  -  -  -  -  -

Halogenated Phenols
2,3,5,6-Tetrachlorophenol µg/L 0.5  - <0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5
2-chlorophenol µg/L 0.5 50#12 <400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
2,4-dichlorophenol µg/L 0.5 4.2#7 <400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
2,4,5-trichlorophenol µg/L 0.5 <400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
2,4,6-trichlorophenol µg/L 0.5 <400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5
Pentachlorophenol µg/L 0.04 0.4#8 <1,000 <1 <0.04 <2 <0.04 <0.02 <1 <1 <0.02 <1 <1 <0.02 <1 <1

Nitroaromatics
Pentachloronitrobenzene µg/L 0.01  -  -  -  -  -  - <0.01  -  - <0.01  -  - <0.01  -

Phthalates
Bis(2-ethylhexyl) phthalate µg/L 2 1.3#8 <100 <2 <4 <4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Butyl benzyl phthalate µg/L 1 7.5#7 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Di-n-butyl phthalate µg/L 1 8#12 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Di-n-octyl phthalate µg/L 5 20#12 <40 <5 <10 <10 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Diethylphthalate µg/L 1 200#12 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dimethyl phthalate µg/L 1 800#12 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Solvents
Carbon disulfide µg/L 1  - <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Isophorone µg/L 1 <100 <1 <2 <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Metals
Arsenic µg/L 50#7 3  - 2.38  -  -  -  -  -  -  -  -  -  -  -
Arsenic (Filtered) µg/L 0.5 50#7  - 0.677  - 1.97 1.85 2.56 1.88 2.2 2.71 1.84 1.85 9.07 9.81 6.97
Boron µg/L 2,000#12 140  - 33.5  -  -  -  -  -  -  -  -  -  -  -
Boron (Filtered) µg/L 5 2,000#12  - 107  - 38.9 26.2 33 49.6 42.7 83.3 94.1 90.4 118 112 115
Cadmium µg/L 0.08#8 <0.1  - <0.08  -  -  -  -  -  -  -  -  -  -  -
Cadmium (Filtered) µg/L 0.08 0.08#8  - <0.08  - <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
Chromium (III+VI) µg/L 3 1 76.4 60.7 27.6 17.6 37.5 33.5 17.4 31.7 33.9 14.8 186 180 212
Copper µg/L 1#7 17  - <0.85  -  -  -  -  -  -  -  -  -  -  -
Copper (Filtered) µg/L 0.3 1#7  - 1.68  - <0.85 0.312 <0.3 0.456 <0.3 <0.3 <0.3 <0.3 0.687 1.19 0.921
Iron µg/L 24 1,000#7 120 - 990 70,400 <19 - 27,800 13,100 9,280 15,800 12,000 6,070 10,600 16,400 4,890 190,000 107,000 128,000
Iron (Filtered) µg/L 0.019 1,000#7  - <19  - 19.1 <19 <19 <0.019 <19 <19 <0.019 55.6 163 0.218 317
Lead µg/L 1.2#8 <1  - <0.1  -  -  -  -  -  -  -  -  -  -  -
Lead (Filtered) µg/L 0.1 1.2#8  - <0.1  - <0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Mercury µg/L 0.07#6 0.4  - <0.01  -  -  -  -  -  -  -  -  -  -  -
Mercury (Filtered) µg/L 0.01 0.07#6  - <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nickel µg/L 4#8 3  - <0.44  -  -  -  -  -  -  -  -  -  -  -
Nickel (Filtered) µg/L 0.4 4#8  - 1.39  - <0.44 0.451 <0.4 <0.4 <0.4 0.529 <0.4 0.513 3.73 3.88 2.95
Selenium µg/L <1  - <0.81  -  -  -  -  -  -  -  -  -  -  -
Selenium (Filtered) µg/L 0.5  - 4.51  - <0.81 <0.5 0.576 <1 <1 0.6 <1 <1 0.924 1.14 <1
Zinc µg/L 10.9#7 <2  - 3.57  -  -  -  -  -  -  -  -  -  -  -
Zinc (Filtered) µg/L 1 10.9#7  - 1.92  - 4.53 1.08 1.62 7.68 11.2 1.11 <1 <1 2.07 1.07 4.25
Chromium (hexavalent) µg/L 30 3.4#7  - <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30

Organics
TOC mg/L 3 5.5 5.54 <3 <3 <3 <3 <3 <3 <3 <3 <3 8.71 6.15 11.2

Inorganics
BOD mg/L 1  -  -  -  -  -  - <1  -  - <1  -  - 5.05  -
Cyanide (Free) mg/L 0.05 0.001#12  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Nitrogen (Total) µg/L  -  - <200  -  -  -  -  -  -  -  -  -  -  -
Cyanide Total mg/L 0.05 0.001#7  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ammoniacal Nitrogen as N mg/L 0.2

9 e 9 9 300 (total ammonia as nitrogen)#7  - <0.2  - <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Total Hardness mg/l 0.35  - 6,650  - 1,120  - 1,240 750  - 1,110 1,320  - 6,710 1,690  -
COD mg/L 7  -  -  -  - 119 70.9 73.5 19.8 70.8 87.7 23.8 560 526 582
pH (Lab) pH_Units 1 7.6 7.51 7.61 7.81 7.25 7.66 7.25 7.43 7.56 7.17 7.41 7.46 7.13 7.3
TSS mg/L 2  -  -  -  - 1,110  -  - 499  -  - 71.8  -  -  -

Other
Telodrin mg/L 0.00001  -  -  -  -  -  - <0.00001  -  - <0.00001  -  - <0.00001  -
Phosalone mg/L 0.00001  -  -  -  -  -  - <0.00001  -  - <0.00001  -  - <0.00001  -
Triazophos mg/L 0.00001 0.000005#12  -  -  -  -  -  - <0.00001  -  - <0.00001  -  - <0.00001  -
Actril (loxynil) mg/L 0.00004 0.01#12  -  - <0.00004  - <0.00004 <0.00002  -  - <0.00002  -  - <0.00002  -  -

Surrogate
Toluene-D8 %  -  - 110  -  -  -  -  -  -  -  -  -  -  -
GRO Surrogate %  -  - 85  -  -  -  -  -  -  -  -  -  -  -

Comments
#1  WS Regs 2016 (Eng/Wal)
#2  WHO Petroleum DWG 2008
#3  WHO DWG 2017
#4  WHO 2017 - Taste
#5  WHO 2017 - Odour
#6  WFD England/Wales. 2015 - MAC-EQS Inland
#7  WFD England/Wales. 2015 - Freshwater Standards
#8  WFD England/Wales. 2015 - AA-EQS Inland
#9  Water Env't Regs (Scotland) 2015. AA-EQS Inland
#10  USEPA RSL (tapwater) [June 2017]
#11  SEPA WAT-SG-53 Fresh EQS - MAC - 2015
#12  SEPA WAT-SG-53 Fresh EQS - AA - 2015
#13  PNEC (EU REACH) - Freshwater
#14  California Draft health protective concentration
#15  AECOM DWG (WHO method)
GAC: Generic Assessment Criteria
(blank): No assessment criteria available
 - : Not analysed
DWS: Drinking Water Standard
EQS: Environmental Quality Standard

Key
XXX Exceedance of CW/WE Water. DWS - England/Wales
XXX Exceedance of CW/WE Water. Aquatic Toxicity - England/Wales - Freshwater
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Appendix C Ground Water Sampling Chemical Testing 

Certificates Covering all Markeaton Samples 
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