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APPENDIX 13.1: HAWRAT METHODS A & D DATA AND
RESULTS

1.1.1 The following technical notes provides a summary of the results of the water
quality risk assessment of routine highway runoff and spillage risk from the
A38 Derby Junctions scheme: Kingsway, Markeaton and Little Eaton
junctions.

1.1.2 A full description of the drainage design and the drainage catchments for the
three junctions are shown in Figures 2.2, 2.3 and 2.4 within the A38 Road
Drainage Strategy (refer to Appendix 13.4 [TR010022/APP/6.3]).

HAWRAT Method A

1.1.3 Method A assesses the impact of routine road runoff on receiving waterbodies
by considering the copper and zinc content of the runoff (as a proxy for a
range of metals typically found in highway runoff), together with the potential
for chronic sediment impact on the receiving watercourse (and associated
sediment-bound pollutants such as hydrocarbons which tend to be
predominantly associated with sediments).

1.1.4 Should the assessment indicate that discharges from the outfalls are failing to
meet standards, then treatment measures can be considered. The effectivity
of various treatment systems in terms of sediment removal, treatment of
dissolved metals and hydrocarbons is described in DMRB HD33/16 and
HA103/06, and is based on research carried out by the then named Highways
Agency.

1.1.5 Data used in the assessment is presented in Tables 1, 3 and 5 for the three
junctions, with the results are presented in Tables 2, 4 and 6. Screen prints
from the assessment are also included herein.

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Kingsway junction

Table 1: Data used within the HAWRAT Method A routine runoff assessment:
Kingsway junction

Parameter

Value

Source

Annual Average
Daily Traffic (AADT)

Outfall 1: >50,000 - <100,000 (highest trafficked part of
catchment area)

Outfall 2: >=10,000 and <50,000 (highest trafficked
part of catchment area)

Outfall 3: >=10,000 and <50,000 (highest trafficked
part of catchment area)

Outfall 4: >=10,000 and <50,000 (highest trafficked
part of catchment area)

Outfall 5: >50,000 - <100,000 (highest trafficked part of
catchment area)

AECOM engineers, email rcvd
10/10/2018 — design traffic flow in 2039

Climatic Region

Cold-Dry

HAWRAT embedded data

Rainfall Site

Lincoln (Standard Annual Average Rainfall 600 mm)

HAWRAT embedded data

Annual 95%ile river
flow

Bramble Brook Calculated Q95: 0.002 m¥/s

Calculated using Wallingford
Hydrosolutions Ltd LowFlow software

Estimated River
Width

25m

Measured from MAGIC map

Catchments

Catchment 1: eastern dumbbell and south (to outfall 1)

Catchment 2: northern dumbbell and slip roads (to
outfall 2)

Catchment 3: south off slip (to outfall 3)
Catchment 4: eastern access road (outfall to 4)
Catchment 5: mainline through junction

Figure 2.2 within the Road Drainage
Strategy (refer to Appendix 13.4
[TRO10022/APP/6.3])

Impermeable road
area drained (ha)

C1:1.943

C2:1.338

C3: 0.589

C4: 0.476

C5: 0.850

Cumulative: C1+C2+C3+C4+C5=5.196 ha
C2+C1=3.281 ha

C1+C5=2.793 ha

C5+C3+C4=1.915 ha

Figure 2.2 within the Road Drainage
Strategy (refer to Appendix 13.4
[TRO10022/APP/6.3])

Permeable area
drained (ha)

C1:0.2626

C2: 0.1318

C3: 0.0876

C4: 0.0506

C5:0.2392

Cumulative: C1+C2+C3+C4+C5= 0.7718 ha
C2+C1=0.3944 ha

C1+C5=0.5018 ha

C5+C3+C4=0.5018 ha

Figure 2.2 within the Road Drainage
Strategy (refer to Appendix 13.4
[TRO10022/APP/6.3])

Base Flow Index

0.5

Adopted value of 0.5 is a default as
suggested by the HAWRAT manual. No
gauging stations are on the impacted
watercourses on National River Flow
Archive to provide data.

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Parameter Value Source

Environment Agency Data, for
Hardness High=> 200 mg/L CaCO3 Mackworth Brook at Markeaton used as
a proxy for watercourses in this area.

Protected Sites in
or within 1km None Magic Map
downstream

Table 2: HAWRAT Method A assessment results without mitigation: Kingsway
junction

Annual
Annual Average
Soluble Soluble Sediment Chronic Impact Avgjge Soluble
Acute Acute zn
Outfall Impact Impact
; Deposition Index
Copper Zinc | aAccumulating | Extensive P EQS: 10 | EQS: 7.8
2 2 (% treatment ug/l ug/l
required)
0,
c1 PASS PASS Yes - 141 (ig(fuisrzté')emem 0.32 1.43
c2 PASS PASS Yes No 97t§22t;§gr‘]‘t')red 0.20 0.85
c3 PASS PASS Yes No 43t§22t;§gr‘]’t';ed 0.10 0.42
ca PASS PASS Yes No 35t§2:t;§gr‘]’t')red 0.08 035
cs PASS PASS Yes No Gztgggt:fgr‘]’ged 0.16 0.73
Cumulative
for outfalls
within 1km, PASS PASS n/a n/a n/a 0.64 2.79
C1,C2,C3,
C4 and C5
With existing drainage design mitigation
Annual AAvner:':gle
Soluble Soluble Sediment Chronic Impact Avgjge Soluble
Acute Acute zZn
Outfall Impact Impact
; Deposition Index
Copper Zinc | accumulating | Extensive P EQS: 10 | EQS: 7.8
” " (% treatment
; 7 . pg/l g/l
required)
C1 (with
Attenuation |  PASS PASS Yes No 56 (”Or‘:hjirrgde)atme”t 0.19 0.86
Pond) q

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Summary of Results: Kingsway junction

1.1.6 The initial results without mitigation show that all outfalls, even considering
cumulative assessment, pass all the criteria for acute and long term metal
pollution. However, for sediment impact, without mitigation, Catchment C1
fails for sediment impact (30% settlement required).

1.1.7 Within the drainage design there is a pond included the system for outfall C1.
A wet attenuation pond results in a decrease of 60% of suspended solids (HD
33/16 Table 8.1 Indicative Treatment Efficiencies of Drainage Systems). With
the mitigation already included within the drainage design outfall C1 passes
the HAWRAT assessment.

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 4
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Markeaton junction

Table 3: Data used within the HAWRAT Method A routine runoff assessment:
Markeaton junction

Parameter

Value

Source

Annual Average Daily
Traffic (AADT)

Outfall 6: local traffic to park

Outfall 7: >50,000 - <100,000 (highest
trafficked part of catchment area)

Outfall 8: assess on highest contributing traffic,
mainline >50,000 - <100,000

Outfall 9: assess on highest contributing traffic,
mainline >50,000 - <100,000

Outfall 10: >50,000 - <100,000 (highest
trafficked part of catchment area)

Outfall 11: >=10,000 and <50,000 (highest
trafficked part of catchment area)

AECOM engineers, email rcvd 10/10/2018 —
design traffic flow in 2039

Climatic Region

Cold-Dry

HAWRAT embedded data

Rainfall Site

Lincoln (Standard Annual Average Rainfall 600
mm)

HAWRAT embedded data

Width of watercourse

Outfall 7:13m wide lake at location of discharge
north of A38

Outfall 8: downstream of Markeaton Lake
outflow 2.5m

Outfall 9: downstream of A38, 2.5m

Outfall 10: 7m wide lake at location of
discharge south of A38

Measured from MAGIC map

Annual 95%ile river
flow

Kedleston Road Junction assumed a
conservative 0.001 m¥/s to be conservative.
Difficult to calculate using LowFlow software
due to modified flow regime with weirs/lakes
and sluices upstream

Markeaton Lake flow assumed to be 0.001m®/s

No flow

Catchments

Catchment 6: to Markeaton park*
Catchment 7: to Markeaton Lake

Catchment 8: Kedleston Road, Northbound off
slip, and some mainline

Catchment 9: Kedleston Road, Southbound on
slip and mainline

Catchment 10: to Mill Pond, south of A38
Catchment 11: to Ashbourne Road*

Figure 2.3 within the Road Drainage
Strategy (refer to Appendix 13.4
[TR010022/APP/6.3])

Impermeable road area
drained (ha)

C6: 0.152 ha

C7:1.513 ha

C8:0.388 ha

C9: 0.833 ha

C10: 3.391 ha

C11: 0.184 ha

Cumulative: C10+ C7 = 4.904 ha
C8+C9=1.221 ha

Figure 2.3 within the Road Drainage
Strategy (refer to Appendix 13.4
[TRO10022/APP/6.3])

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Parameter Value Source

C7:0.1086 ha

C8: 0.0526 ha

C9: 0.0388 ha Figure 2.3 within the Road Drainage
Per_meable area Strategy (refer to Appendix 13.4
el () C10:0.0872 ha [TRO10022/APP/6.3])

Cumulative: C10+ C7 = 0.1958 ha
C8 +C9=0.0914 ha

Adopted value of 0.5 is a default as
suggested by the HAWRAT manual. No
Base Flow Index 0.5 gauging stations are on the impacted
watercourses on National River Flow Archive
to provide data.

Environment Agency Data for Markeaton

Hardness High=> 200 mg/L CaCO; Brook

Protected Sites in or

within 1km downstream | Vo€ Magic Map

*Catchments 11 and 6 cannot be assessed using HAWRAT due to outfalling to combined sewer, and small area outfalling to
Markeaton Park drainage respectively.

Table 4: HAWRAT Method A assessment results without mitigation: Markeaton
junction

Annual
. . Annual Average
Soluble Soluble Sediment Chronic Impact Avtérage Soluble
u
Acute Acute Zn
Outfall
Impact Impact b tion Inde
i epositi X
Copper Zint | Accumulati - P EQS: 10 | EQS: 7.8
5 Extensive? (% treatment ) y
ng: - Hg H9
required)
NI, [l €15 22 (no required
Cc7 PASS PASS Yes downstream treatment) 0.45 1.98
structure
29 (no treatment
C8 PASS PASS Yes No required) 0.15 0.68
62 (no treatment
C9 PASS PASS Yes No required) 0.24 1.02
No, but alert .
! 90 (no required
C10 PASS PASS Yes downstream treatment) 0.76 3.29
structure
C8 +C9
(within PASS PASS Yes No 90 (:‘é’ gﬁ:gr)”e”t 0.39 1.70
100m) q
C7 +C10 o
(within PASS Yes 130 (24% settlement 0.92 3.99
needed)
100 m)
Addition of mitigation on C1, recalculation of C1+C4 cumulative assessment
96 (sedimentation
C7 +C10 h
(within PASS PASS Yes M Lol EllE pond with 24 hr 075 323
d/s structure retention period, and
100 m ]
ditches)

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Summary of Results: Markeaton junction

1.1.8 The low flow conditions have been assumed to be 1l/s for a conservative
assessment. This is due to the difficulties of calculating the volume of the Q95
low flow measurement using the LowFlow software in this area. The software
is based on catchment area and rainfall/runoff. In this area the flow regime is
highly modified due to the presence of weirs, diverted watercourses, lakes
and man-operated sluice gates.

1.1.9 The initial results without mitigation show that the outfalls for catchments 7
and 10 pass all the criteria for acute and long term metal pollution, and for
sediment impact. However, for both outfalls, there is an ‘alert downstream
structure’ due to the presence of a still water body/lake system downstream of
the A38.

1.1.10 Initial results without mitigation show that outfalls C8, and C9 pass all the
criteria for acute and long term metal pollution, and for sediment impact. Also
the cumulative assessment for C8 and C9 pass all the criteria for acute and
long term metal pollution and sediment impact.

1.1.11 The outfalls for catchments 7 and 10 are also assessed using the cumulative
assessment procedure for outfalls under 100m apart. Without mitigation, the
combined outfalls C7 and C10 failed for soluble copper in addition to a failure
for sediments, and there being the ‘alert downstream structure’, indicating a
need for mitigation. The drainage design was subsequently developed to
include a forebay/sedimentation wet pond to provide some mitigation to
reduce levels of soluble copper and suspended sediments in part of the road
drainage prior to discharge. The wet pond has been sized to accept the first
flush for a 1 in 10 year rainfall event, with at least a 24 hour retention time. In
addition, there are lined ditches conveying the water to the lined forebay and
will drain through to the attenuation tank via a filter drain. The retention time of
the lined forebay would be greater than 24 hours. There is then a short length
of ditch to the discharge location.

1.1.12 From Table 8.1 within HD 33/16, a wet retention pond has a potential
maximum suspended solids removal of 60%, and a dissolved copper removal
of 40%, and ditches have a potential maximum suspended solids removal of
25%, and a dissolved metals removal of 15%. However, as the drainage
strategy allows for the retention of first flush only, the maximum percentage
removal cannot be applied to the calculations. As most of the
pollutants/sediments would be within the first flush, it is reasonable to apply
an efficiency of half of the above percentage removal figures i.e.:

e (60 + 25)/2 = 43% removal for suspended solids
e (40 + 15)/2 = 28% removal for dissolved metals

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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1.1.13 The mitigation provided by the wet pond applies to only part of the cumulative
area (i.e. C10 and not C7). The ratio of C10 to the whole area is 0.69, and
therefore the above treatment efficiencies have been decreased again to
correspond to the fact that not 100% of the impermeable area is being
treated, i.e.:

e Suspended solids: 43 X 0.69 = 30%
e Dissolved metals: 28 X 0.69 = 19%

1.1.14 Using the above treatment efficiencies within the HAWRAT assessment
results, the cumulative assessment for C7 + C10 results in a Pass.

1.1.15 This assessment does not take into any organic carbon content in the lake
which may also reduce the bioavailability of certain dissolved metals.

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 8
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Little Eaton junction

Table 5: Data used within the HAWRAT Method A routine runoff assessment:
Little Eaton junction

Parameter

Value

Source

Annual Average Daily
Traffic (AADT)

Outfall 12: >50,000 - <100,000

Outfall 13: >50,000 - <100,000

Outfall 14: >10,000 - <50,000

Outfall 15: >50,000 - <100,000

AECOM engineers, email rcvd 10/10/2018
— design traffic flow in 2039

Climatic Region

Cold-Dry

HAWRAT embedded data

Rainfall Site

Lincoln (Standard Annual Average Rainfall 600

mm)

HAWRAT embedded data

Width of Watercourse

Dam Brook : 4 m
River Derwent : 32 m (outfall 4)

Measured from MAGIC map

Annual 95%ile river
flow

Dam Brook : 0.009 m®/s
River Derwent : 4.609 m*/s

Calculated using Wallingford
Hydrosolutions Ltd LowFlow software for
Dam Brook, National River Flow Archive
Data, Station 28085 Derwent at St Marys
Bridge

Catchments

Catchment 12: to Dam Brook
Catchment 13: to Dam Brook
Catchment 14: to Dam Brook
Catchment 15: to River Derwent

Figure 2.4 within the Road Drainage
Strategy (refer to Appendix 13.4
[TRO10022/APP/6.3])

Impermeable road area
drained (ha)

C12: 2.625
C13:1.837
C14: 0.332
C15: 0.953
C12 + C13 =4.462 ha

Figure 2.4 within the Road Drainage
Strategy (refer to Appendix 13.4
[TRO10022/APP/6.3])

Permeable area
drained (ha)

C12: 0.3112
C13: 0.2608
C14: 0.1782
C15: 0.1194
C12 + C13=0.572

Figure 2.4 within the Road Drainage
Strategy (refer to Appendix 13.4
[TRO10022/APP/6.3])

Base Flow Index

0.5

Adopted value of 0.5 is a default as
suggested by the HAWRAT manual. No
gauging stations are on the impacted
watercourses on National River Flow
Archive to provide data.

Hardness

High=> 200 mg/L CaCO;

Environment Agency Data

Protected Sites in or
within 1km downstream

None

Magic Map

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Table 6: HAWRAT Method A assessment results without mitigation: Little
Eaton junction

Annual
. . Annual Average
Soluble Soluble Sediment Chronic Impact Avtérage Soluble
u
Acute Acute Zn
Outfall
Impact Impact D ition Ind
: eposition Index
Copper Zinc Accumulati | g P EQS: 10 | EQS: 7.8
ng? xtensive? (% treatment hg/! Hg/!
required)
0,
c12 PASS PASS Yes - 109 (?efq’ jreg(;‘)eme”t 0.12 053
c13 PASS PASS Yes No 76t§22t;§gr‘]’t';ed 0.09 0.38
cl4 PASS PASS Yes No 14t§22t;§gr‘]’t';ed 0.01 0.06
C15 PASS PASS No n/a 0.00 0.00
C12
+C13 185 (46% settlement
(within PASS PASS Yes needed) 0.19 0.84
100m)
With mitigation already in the drainage design
Annual AAvner::g:e
Soluble Soluble Sediment Chronic Impact Avtérage Soluble
u
Acute Acute Zn
Outfall
Impact Impact Deposition Inde
H It X
Copper Zint | Accumulati - P EQS: 10 | EQS: 7.8
ng? Extensive~ (% treatment Lg/l ug/l
required)
C12 (with
attenuatio PASS PASS Yes NO e (o further 9 0.07 0.32
n pond) q
C12 PASS PASS Yes NO 74 (no further 0.11 0.50
+C13 treatment required)
(within
100m)

Summary of Results: Little Eaton junction

1.1.16 The initial results without mitigation show that outfalls C13, C14 and C15 pass
all the criteria for acute and long term metal pollution, and for sediment
impact. However, for outfall C12, there is a failure for sediment impact,
without mitigation (9% settlement required), and the cumulative assessment

for C12+C13 (46% settlement required).

1.1.17 With the proposed attenuation ponds included as mitigation, the HAWRAT

assessment passes for all parameters.

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Method D Assessment: Spillage Risk

1.1.18 Method D in DMRB HD45/09 provides a method that gives an indication of an
accidental spillage resulting in a serious pollution incident on a receiving water
body, and guides the need for spillage containment measures. Watercourses
should be protected so that the risk of a serious pollution incident has an
annual probability of less than 1% (equivalent to a return period of 1 in 100
years), unless they are considered to be sensitive (e.g. covered by a SSSI
designation), in which case a more stringent annual probability of 0.5% is
applied (i.e. 1 in 200 years). Where the risk is greater than the allowable
standard, spillage containment measures can be built into the drainage
designs to reduce the risk.

1.1.19 For the Scheme, the probability that a spillage would cause a pollution
incident has been calculated for the outfalls. Data used includes road lengths
draining to each outfall, and modelled traffic data. Results have been provided
in Tables 7, 8 and 9.

1.1.20 Based on the analysis carried out no significant spillage risk is anticipated
from any of the remodelled road junctions.

Table 7: Method D assessment results: Kingsway junction

Outfall (s) Annual Probability of Spillage (%) Predicted Return Period (years)
C1 0.0003 3441
Cc2 0.0001 9726
C3 0.0000 22013
C4 0.0000 32949
C5 0.0001 9273
C1+C2+C3+C4+ch 0.0005 1734

Table 8: Method D assessment results: Markeaton junction

Outfall (s) Annual Probability of Spillage (%) Predicted Return Period (years)
Cc7 0.0002 4622
C8 0.0000 32506
C9 0.0001 7922
C10 0.0005 2135
C8+C9 0.0001 6369
C7+C10 0.0006 1460

C11 not assessed as small catchment outfalling to sewer

C6 not assessed as park access road

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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Table 9: Method D assessment results: Little Eaton junction

Outfall (s) Annual Probability of Spillage (%) Predicted Return Period (years)
C12 0.0003 3093
C13 0.0003 3443
Ci14 0.0000 43652
C15 0.0001 8753
C12,C13,C14 0.0006 1570

C3 — assumed higher traffic at north end of mainline carries through junction to be a more conservative estimate of spillage risk

Planning Inspectorate Scheme Ref: TR010022

Application Document Ref: TR010022/APP/6.3
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Screen prints from HAWRAT for all assessments

Kingsway junction:

gl :"G'EGNEYWAYs Highways Agency Water Risk Assessment ErSion . MOVETEEE 2608
Soluble - Acute Impact Sediment - Chronic Impact
Annusl Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:

Step 2 0.32 1.43 |ugh A ing? |Yes 0.00  |Low flow Vel mis

Step 3 = - |uga Es ive? |Ye= | 141 |Depns|t|un Index
Road number ‘Agg Kingsway Junction |HAAreaf DBFO number |
Assessment type Cumulative assessment including sediments (outfals within 100m) -
OS5 grid reference of assessmert point (m) Easling |432545 Northing ‘432545
0S grid reference of outfall structure (m) Easfing [432546 Northing 432546
Outfall number | List of outfalls in c1 ‘
Receiving watercourse Bramble Brook |Clmu\ﬁil\i€‘ assessment ‘ |
EA receiving water Defailed River Network D |As.sessor and afiiiation DSH ‘
Date of assessment ‘22.#'[]2,‘2019 |Versiun of assessment 2 ‘

Notes ‘

Step 1 RunofiQualty ot

Climatic region Rainfall site

‘ Lincoln (SAAR 800mm)

Step 2 Riverlmpacts aAnnual 95%ile river flow (m¥s)

Impermeable road area drained (ha)
Base Flow Index (BFI)

Permeable area draining to outfall (ha)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

s the discharge in or within 1 km upstream of a protected site for conservation?

[r=RIl]

For dissolved zinconly

Water hardness | High = =200mg cacoy! -

For sediment impactonly Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

[ HE[o]

®Tier1  Estimated river width (m)
“Tier2 Bedwidth (m) Manning's n r— Side slope (m/m) Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effectiveness _
Predict Impact
Brief description Treatment for Afteriation for Sefilemert of
solubles (%) solubles - restricted sediments (%)
dechmgeie (Is) Show Detailed Results
Existing measures |u ‘ T“‘“ Unlimited J‘“* 0 ]“““
Proposed measures | ) | ]““‘ Unimited _. ]"" 0 "‘3"_ Exit Tool J
gt :'G'EGN :'YWAYS Highways Agency Water Risk Assessment version 10 _November 2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:
Step 2 0.20 0.85 |ug A ing? |Yes 0.00  [Low flow Vel mis
Step 3 = = ugl Extensive? No a7 Deposition Index
|_ Road number A28 Kingsway Junction HA Area/ DBFO number |
Assessment iype Noncumulative assessment (single outfall) -
0S grid reference of assessmert point (m) Easfing ‘432545 Northing |432545
OS§ grid reference of outfall structure (m) Easfing [432546 Northing 432546
Outfal number ‘ List of oufalls in c2 |
Receiving watercourse Bramble Brook ‘cunulatwe assessment | ‘
EA receiving water Defailed River Network ID |Asse550( ard affiliation DSH |
D ate of assessment 22/02/2019 ‘Versmn of assessment 2
Notes |
Step 1 RunoffQuality aapT Climatic region Rainfallsite [ Lincoin 5247 6oomm) -]

Step 2 Riverlmpacts Annual 95%ile river flow (m?/s)

Impermeable road area drained (ha)
Base Flow Index (BFI)

Permeable area draining to outfall (ha)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Is the discharge in or within 1 km upstream of a protected site for conservation?

= o

For dissolved zinc only

Water hardness | High = »200mg cacoa/ - ]—

For sediment impactonly Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

N |

Existing measures Unlimited

J‘-_ 0
BRE

Proposed measures Uniimited

B

“Tier1  Estimated river widih (m)
€ Tier2  Bedwidth (m) D Manning's n r, Side slope (mém}) Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effiectiveness PreEct et
Brief description Treatment for Afteruationfor Sefflemert of o
solubles (%) solubles -resfricted sediments ( %)
discharge rate (Vs ) Show Detailed Results

Exit Tool I

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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} highways
A38 Derby Junctions e ng Ean d

Environmental Statement

[ "‘" | :IGIEGN:YW‘“'s Highways Agency Water Risk Assessment version1.0 _Hovember 2008
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:
Step 2 010 | 042 |ugh 2 |Yes 0.00  |Low flow Vel mis
Step 3 = - |ugn Extensive? Ho 43 |Depostion Index
L Road numeer A38 Kingsway Junction HA Area / DBFO number [
Assessment tyoe Non<cumulative assessment (single outfall) -
OS grid reference of assessmeri point (m} Easiing |432545 Northing ‘432545
OS5 grid reference of oulfall structure (m) Easling |432545 MNorthing 1432546
Outfall number | List ofouffalls in c3 |
Receiving watercourse Bramble Brook cumulative assessment | ‘
EA receiving water Detailed River Network ID ‘Assessur and affiliaion DSH |
Date of assessment ‘22;’02,‘2019 |Versmn of assessment 2

Notes |

Step1 RunoffQuality sor Gimate regon Ranalste | Lneon 52 coon E

Step 2 RiverImpacts Annual 95%ile river flow (m¥/s) (Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (nz)

Is the discharge in or within 1 km upstream of a protected site for conservation? [=

Impermeable road area drained (ha)

Base Flow Index (BFI)

Fordissolvedzinconly  Waler hardness High = =200mg CaCO¥1 - ]—

For sediment impact only s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? ™
“Tier1 Estimated river width (m)

©Tier2  Bedwidth (m)

Manning’s n [T side siope (mim)

Long slope (m/m) ,W

Step 3 Mitigation Estimated effectiveness %
Predict Impact
Brief description Treatment for Altenuation for Settiement of
solubles (%) solubles -restricted | sediments (%)

discharge rate (Vs ) Show Detailed Results
Existing measures | 0 | l— Uniimited = 0

=

Proposed measures | 0 ‘ ]“ Unimited ,“ 0 r—_‘_ Exit Tool ]
7 TN :"elEGerw“Ys Highways Agency Water Risk Assessment version1.0 _Novernber 2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:
Step 2 0.08 0.35 |ugh A ing? |Yes 000 |Low flow Velmis
Step 3 = = ugl Extensive? No 35 Deposition Index
LRoad number ‘ASS Kingsway Junction |HAAreafElBFO number |
Assessment fype Noncumulative assessment (single outfall) 5
0S8 grid reference of assessmert point (m) Easting |432545 Northing |432545
OS grid reference of ouffall structure (m) Easfing |432546 Northing 432546
Quifall number ‘ Listof ouffalls in C4 ‘
Receiving watercourse Bramble Brook ‘cuﬂulallve rent ‘ |
EA receiving water Detailed River Network 1D |Aasessor and affiliation DSH |
Date of assessment |221‘02f2[]19 ‘Versmn of assessment 2 |

Notes ‘

Step 1 RunoffQuality aapt Climatic region Rainfallsite | Lincon SAAR 600mm ) -

Step 2 RiverImpacts Annual 95%ile river flow (m¥/s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (ha)

Impermeable road area drained (ha)

Base Flow Index (BFI) Is the discharge in or within 1 km upstream of a protected site for conservation? [—
Fordissolvedzinconly  Water hardness [
For sediment impact only Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? B

®Tier1  Estimated river width (m)

¢ Tier2  Bedwidth {m) Manning's n r~ Side slope (m/m) Long slope (m/m} 0.0001

Step 3 Mitigation Estimated effeciveness .
e - Predict Impact
Brief description Treatment for Aftenuafion for Sefflemert of

solubles (%) solubles - resfricted sedimenis (%)
discharge rate (U5 Show Detailed Results
Existing measures | 0 Unlimited ]“ 0

Proposed measures |D “‘“ Uniimited ]_“ o r:‘i Exit Tool J

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 14



} highways
A38 Derby Junctions e ng Ean d

Environmental Statement

- HIGHWAYS

A‘ Pl Highways Agency Water Risk Assessment version10 November 2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper| Zinc Sediment deposition for this site is judged as:
Step 2 0.16 073 [ugh A ing? mmw flow Vel mis
Step 3 = S T Extensive? Ho 62 |Deposition Index
| Road numper A38 Kingsway Junction HA Area / DBFO number |

Assessment type Non-cumulative assessment (single outfall) -
OS grid reference of assessmert point (m) Easting 4325485 Northing [432546
0S8 grid reference of outfall stucture (m) Easting [432546 Morthing 432546
Outtal number SEE in o3 |
Receiving watercourse Bramble Brook cumuiative assessment | ‘
EA receiving water Detailed River Network ID ‘Assessor and affiliation DSH |
Date of assessment ‘224’022019 |Ver5|un of assessment 2

Notes |

Step 1 RunoffQuality aapt Climatic region Rainfall site |memn (SAAR B00mm ) j

Step 2 Riverlmpacts aAnnual 95%ile river flow (m¥s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)
Permeable area draining to outfall (ha) [ 0232 |

Base Flow Index (BFT) [T Is the discharge in or within 1 km upstream of a protectedsite for conservation? [
Fordissolvedzinconly  Water hardness [~

Impermeable road area drained (ha)

For sediment impact only |s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [=
“ Tier1 Estimated river width {m)
' Tier2  Bed width (m) Manning's n ]— Side slope (m/m) Long slope (m/m} 0.0001
Step 3 Mitigation Estimated effectiveness B
Predict Impact
Brief description Treatment for Attenuation for Settiemert of

solubles (%) solubles - restricted sediments (%)

dischmge Bk () Show Detailed Results
Existing measures | 0 | f Unlimited r—‘ [

Proposed measures ‘ 0 ‘ ]— Unimited  _ "- 0 ]‘___ Exit Tool l

"‘. :‘G'EGN?YWAYS Highways Agency Water Risk Assessment version 1.0 __Hovember 2009

Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:

Step 2 064 | 279 |ugh - - A ing? | [ Low flow Vel mis

Step 3 - - ugll Extensive? |Deposition index
0ad number A28 Kingsway Junction |HA Area/ DBFO number |
ssessment iype Cumulative assessment excluding sediments (outfalls between 100m and 1km aparf) -
IS qrid reference of assessmert point (m) Easting 432824 Northing [236160
1S grid reference of outfall structure (m) Easting ‘ M orthing
wtfal number [ Listofoualsin~ |C110C5 [
eceiving watercourse Brarble Brook cumulative  assessment ‘
A receiving water Detailed River Network 1D Assessor and affiliation DSH
ate of assessment 19M11/2018 |Ver9i0n of assessment 1

otes |

itep 1 RunoffQuality aapt Climatic region Rainfallsite [ Lincon (544R 600mm) -

itep 2 RiverImpacts annual 95%ile river flow (m¥s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (ha)
Base Flow Index (BF1) ]— Is the discharge in or within 1 km upstream of a protected site for conservation? ]‘_“

cordissolvedzinconly  \Water hardness IH

‘or sediment impact only |5 there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? l:‘ J_m
& Estimated river width (m)

"2 Bedwidth (m) 3 Manningsn [ 27 |[T  sidesiope(m) [0 | Longslope(mm) |7

itep 3 Mitigation Estimated effectiveness ]

Predict Impact
Brief description Treatment for Afteruation for Sefflemert of
solubles (%) solubles - restricted sediments (%)
discharge rate (s )

Zxisting measures | [ | '_“ Unlimited  _| ]‘—“' ]‘—‘

3roposed measures |0 ‘r Unimited | o ]‘—'_ Exit Tool }

Impermeable road area drained (ha)

Show Detailed Results}

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 15
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A38 Derby Junctions e ng Ean d

Environmental Statement

Outfall Catchment C1 with design mitigation included:

'A: :‘GIEGN::,'\‘WAYS Highways Agency Water Risk Assessment vErsnAn. sreniberaie
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc i deposition for this site is judged as:

Step? | 032 | 143 |ugh A ing? [Yes | 0.00 |Low flow Velms

Step 3 0.1% 0.86 |ugn Extensive? No 56 Deposition Index
Road number A38 Kingsway Junction HA Area/ DBFQ number I
Assessment type Cumulative assessment including sediments {outfalls within 100m) -
035 grid reference of assessmert point (m) Easting |432545 Northing |43254a
O35 grid reference of outfall structure (m) Easiing \432546 Northing 432546
Outfal number | Listof oufalis in c1 ‘
Receiving watercourse Bramble Brook cumulative  assessment ‘ ‘
EA receiving water Defailed River Network ID ‘Assessor and affiliation DSH |
D ate of assessment 22/02/2019 |Versmn of assessment 2

Notes |

Step 1 RunoffQuality aapt Climatic region Rainfall site \meuln (SAAR 600mm ) j

Step 2 RiverImpacts apnual 95%ile river flow (m¥/s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (ha)
Base Flow Index (BFI) r_, Is the discharge in or within 1 km upstream of a protected site for conservation? ]‘_ﬂ

Fordissolvedzinconly  \Water hardness | Hign = »200mg Cac 0l A

For sediment impact only s there a downsiream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? I—
®Tier1  Estimated river width (m)

CTer2 Bedwidih (m)

Impermeable road area drained (ha)

Manning's n [T sideslope (mim)

Long slope (m/m) 0.0001

Step 3 Mitigation Estimated effeciveness _
- : : Predict Impact
Brief description Treatment for Aftenuafion for Sefllemert of

solubles (%) solubles -restricted sediments (%)
drchdige i) Show Detailed Results
Existing measures | 0 | ’— Unlimited . ]““‘ 0

Proposed measures | Attenuatien Pond | 40 | ,— Unimited . T“ &0 ]‘_‘7 ]

Exit Tool

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 16
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Environmental Statement

Markeaton junction:

= HIGHWAYS

GENGY Highways Agency Water Risk Assessment version1.0 _Hovember 2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zine
Copper | Zinc Sediment deposition for this site is judged as:

Step 2 0.45 198 |ug/ Alert. Di5 Structure. ing?  |Yes 0.00  [Low flow Wel mis

Step 3 = = |ugn Extensive? Ho 22 [Deposition Index
Q0ad number |A38 |HAAneafDBFOnumber |
Assessment type Noncumulative assessment (single outfall) -
18 grid reference of assessmert point (m) Easting |433752 Northing ‘337304
08 grid reference of outfall structure (m) Easfing ‘ Marthing
Dutfall number outfall into Markeaton lake | List of oufalls Tn c7 [
eceiving watercourse markeaton ‘cu"nulallve assessment | ‘
=A receiving water Detailed River Network 1D |A55e550r and affiliation DSH |
Jate of assessment ‘22.’02!2019 ‘Versmn of assessment 2

‘otes |

Steo 1 RunoffQually seor Cimas regon Raialste | v 5o st ]

Step 2 Riverimpacts Annual 95%ile river flow (mé/s) (Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (ha)

Impermeable road area drained (ha)

Base Flow Index (BF1) Is the discharge in or within 1 km upstream of a protected site for conservation? [=
Fordissolvedzinconly  Water hardness [
For sediment impact only s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [

®Tier1  Estimated river width (m)

“ Tier2 Bedwidth (m) Manning's n ]_ Side slope (m/m) Long slope (m/m) 0.0001

itigati Estimated effectiveness ,
Step 3 Mitigation Predict Impact
Brief description Treatment for Afteruation for Settiemert of

solubles ( %) solubles - restricted sedimenis (%)

discharge rate (Us ) Show Detailed Results
Existing measures | [} | ]‘— Unlimited 0

1= o

Proposed measures | balancing pond, and downstream defender for sediments | 0 ‘ J'— Unlimited Ti r_" 0 ]'_"'_ Exit Tool ]
Highways Agency Water Risk Assessment version 1.0 Hovember 2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper| Zinc Sediment deposition for this site is judged as:

Step 2 0.15 068 |ugn A ing? |Yes 000 |Low flow Velmis

Step 3 = = ug/l Extensive? No 28 Deposition Index
Road number A38 Kedleston Road Juncfion HA Area / DBFO number |
Assessment type Moncumulative assessment (single outfall) >
O3 qnid reference of assessmert point (m) Easting ‘433325 Northing ‘337391
08 grid reference of outfall structure (m) Easfing | Northing
QOutfall number | LisT ol ouffalls in cB |
Receiving watercourse dfs Markeaton Lake cumulative  assessment | |
EA receiving water Detailed River Network ID |Assessor ard affiliation DSH ‘
D ate of assessment 22/02/2019 |Versmn of assessment 2 ‘

Notes |

Step 1 RunoffQuallty a0 Gimate regon Raniiste | Cneon &5 tonm) E

Step 2 RiverImpacts Annual 95%ile river flow (m¥/s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Impermeable road area drained (ha) Permeable area draining to outfall (ha)

Base Flow Index (BFT) [=" is the discharge in or within 1 km upstream of a protected site for conservation? ]
Fordissolvedzinconly  Water hardness [~
Forsediment impact only Is there a downstream structure, lake, pond or canal that reduces the velocitywithin 100m of the point of discharge? [

“Tier1  Estimated river width (m)

“Tier2 Bedwidth (m) Manning's n - r~ Side slope (m/m) Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effeciveness _

= Predict Impact
Brief description Treatment for Aftenuation for Sefflemert of

solubles ( %) solubles - restricted sediments ( %)

dibcioe k(1) Show Detailed Results
Exsting measures |0 ‘ T"“ Unlimited J““ [ ]“‘“

Proposed measures |D |]““ Unimited  _ r“ 0 r_J_ Exit Tool I

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 17



A38 Derby Junctions
Environmental Statement

3

england

highways

o HIGHWAYS

:A. Priper Highways Agency Water Risk Assessment version 1.0 Hovember 2008
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper| Zinc Sediment deposition for this site is judged as:

Step 2 0.24 1.02 |ugh A ing? |Yes 0.00  [Low flow Vel mis

Step 3 = - |ugi Extensive? No 82 |Deposition Index
Road number |A38 Kedleston Road Junction ‘ HA Area / DBFO number |
Assessment type Noncumulative assessment (single outfally -
OS5 grid reference of assessmert point (m) Easfing ‘433525 Northing |337 391
OS5 grid reference of ouffall structure (m) Easfing | Northing
QOuifal number List of outfalls in [&) |
REEEI\JH’]Q watercourse dfs Markeaton Lake cumulative assess| |
EA receiving water Defailed River Network ID ‘Assessor and affiliation DSH
Date of assessment ‘22!'0212019 |Versmn of assessment 2
Notes |
Step1 Runofl Qualite aor cimatc regon Raintalste [ Uneon 54a8 o) ]

Step 2 River Impacts

Annual 95%ile river flow (m*/s)
Impermeable road area drained (ha)

Base Flow Index (BFI)

[ _[3]

(Enter zero in Annual 95%ile river flow box fo assess Step 1 runoff quality only)
Permeable area draining to outfall (ha)

Is the discharge in orwithin 1 km upstream of a protected site for conservation?

R[]

For dissolvedzinconly ~ Water hardness

High = >200mg CaCOl = ]—

 Tier1
 Tier2

Estimated river width (m)
Bed width (m) 3

25

Fer sediment impact only s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Manning's n r“

[ _H[
Side slope (m/m) Long slope (m/m) 0.0001

Step 3 Mitigation

Estimated effeciveness

— Predict Impact
Brief description Treatment for Aftenuation for Seflemert of
solubles (%) splubies-restricm sediments (%)
discharge rate (Vs } Show Detailed Results
Exsting measures |0 | r“ Uniimited J“ 0 ]_‘
Proposed measures | ) | ]““‘ Unimited 1"“ 0 I‘_T"i Exit Tool I

Iz HIGHWAYS

Highways Agency Water Risk Assessment

version 1.0 November 2009

AGENCY
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc for this site is judged as:

Step2 | 076 | 328 |ug Alert. IS Structure. | p ing? [Yes [ 000 |Low flow Velms

Step 3 = = ugfl Extensive? No 90 Deposition Index
Road number A38 Littie Eaton Junction ‘HAAreaIDBFO number I
Assessment type Noncumulative assessment (single outfall) -
03 grid reference of assessmert point (m) Easting 433796 Northing [237233
OS grid reference of outfall structure (m}) Easting | Northing
Ouifal number List of ouffalls in C10 |
Receiving watercourse lake dis 0f A38 cumulative assessment | ‘

EA receiving water Detailed River Network ID

‘Assessor and affiliation

DSH |

Date of assessment

221022019

|Ver5\ on of assessment

Notes

Step 1 RunoffQuality aapt

Climatic region

Colder Dry -

Rainfall site

| Lincoln (SAAR 600mm )

Step 2 River Impacts

Annual 95%ile river flow (m*/s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Impermeable road area drained (ha)

=

Base Flow Index (BF1)

Permeable area draining to outfall (ha)

Is the discharge in or within 1 km upstream of a protected site for conservation?

[r=EI[=]

For dissolved zinc only

Waternarness [ ir=samoms o o]

Fer sediment impact only

Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

Gedr

®Tier1 Estimated river width (m)
< Tier2  Bedwidth (m) Manning's n r—' Side slope (m/m) Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effectveness )
- - ) Predict Impact
Brief description Treatment for Atteruation for Setilemert of
solubles (%) solubles - resfricted sediments (%)

discharge rate (I's )

Show Detailed Results

Existing measures

Unilimited N

F 0

Proposed measures

Uniimited

"‘?‘ 0

= | Exit Tool ]

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3
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} highways
A38 Derby Junctions e ng Ean d

Environmental Statement

_~ | HIGHWAYS

:A' A Highways Agency Water Risk Assessment version 1.0 November 2008
Soluble - Acute Impact Sediment - Chrenic Impact
Annual Average Concentration Copper Zinc
Copper| Zinc Sediment deposition for this site is judged as:
Step 2 082 3.99 |ugn A ing? |[Yes 0.00  |Low flow Vel mis
Step 3 = - |ug Extensive? Yes 130 |Deposition Index
LRoad number |A38 |HAAreafDBFO number |
Assessment fype Cunulative assessment including sediments (outfalls within 100m) -
08 grid reference of assessmeri point (m) Easfing |433?52 MNorthing ‘337304
OS grid reference of oulfall structure (m) Easiing ‘ Northing
Quitall number otifall into Markeaton lake | List of outfalls in c4 ‘
Receiving watercourse markesion |CU”U\3|WE assessment ‘
EA receiving water Detailed River Network D |Assessw and affiliation DSH
Date of assessment ‘19;’11,’2018 |Versu:m of assessment 1

Notes |

Step 1 Runoff Quality aapt Climatic region Rainfallsite | Lincon GA&R 600mm) El

Step 2 Riverimpacts Annual 95%ile river flow (m#/s) (Enter zero in Annual 85%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (ha)

Impermeable road area drained (ha)

Base Flow Index (BF1) Is the discharge in or within 1 km upstream of a protected site for conservation? [T]
Fordissolvedzinconly — Water hardness [
For sediment impact only Is there a downstream structure. lake. pond or canal that reduces the velocity within 100m of the paint of discharge? ]7

% Tier1 Estimated river width (m) i

CTier2  Bedwidth (m) 3 Manning's n r‘“ Side slope (m/m} Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effectiveness )

; ) Predict Impact
Brief description Treatment for Aftenuation for Sefllemeni of

solubles (%) solubles - restricied sediments (%)
discharge rate (s )

Exsting measures | 0 | I‘”“ Unlimited J““‘ 0 r““

:Show Detailed Resu

Proposed measures | balancing pond, and downstream defender for sediments ‘ 0 ‘ ]__ Unlimited B r‘ ] I_'-_ Exit Tool J
A :"G'EGM':YWAYS Highways Agency Water Risk Assessment version1.0_November 2003
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:
Step 2 0.39 170 |ugl A ing? Yes 000 [Low flow Vel mis
Step 3 = - |ugn Extensive? Ho 80 |Deposition Index

Road number |A38 Kedleston Road Junction |HAArea:‘ DBFO number |
Assessment type Cumulative assessment including sediments (outfalls within 100m) -
(O8S grid reference of assessment point (m) Easfing |4337?4 Northing |337419
QS grid reference of outfall sfructure {(m) Easiing | MNorthing
Outfall number List of ouffalls in 8 c0 |
Receiving watercourse |d,’5 Iarkeaton Lake cumuiative  assessment |
EA receiving water Detailed River Network 1D | Assessor and affiliation DSH
Date of assessment ‘22!02!2019 |Version of assessment 2
Motes |
Step 1 RunoffQuality aapr | >-stooeanc<tmooe ~|  Cimatic region Rainfallsite | Lincon (SAAR 600mm) -
Step 2 RiverImpacts  Annual 95%lle river flow (m¥s) (Enter zero in Annual 95%ile river flow box fo assess Step 1 runoff quality only)

Impermeable road area drained (ha) Permeable area draining to outfall (ha)

Base Flow Index (BFI) Is the discharge in or within 1 km upstream of a protected site for conservation? ,_
Fordissolvedzinconly  Water hardness [
For sedimentimpact only s there a downsiream structure, lake, pond or canal that reduces the velocitywithin 100m of the point of discharge? T—

®Tier1  Estimated river width (m)

“Tier2 Bedwidth (m) Manning's n r Side slope (m/m) Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effecfiveness %

Predict Impact
Brief description Treatment for Atteruation for Settiemert of
solubles (%) solubles -resfricted sediments (%)
dischaige mle (V=) Show Detailed Results

Easting measures | 0 | 1_ Uniimited ]_‘ 0 1_'
Proposed measures | 0 | T‘“‘“ Unimited . J““‘ 0 ]‘““_ Exit Tool ]

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 19
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A38 Derby Junctions e ng Ean d

Environmental Statement

With mitigation:

“ :"G‘EGNEYWAYS Highways Agency Water Risk Assessment version1.0 _Hovember 2009

Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper| Zinc Sediment deposition for this site is judged as:

Step 2 0.92 399 |ugl Alert. VS Structure. A ing? |Yes 0.00  |Low flow Vel mis

Step 3 0.75 323 |ugl Extensive? No 81 Deposition Index
0ad number ‘ASS |HAAreafDBFO number |
sssessment fype Cumulative assessment including sediments (outfalls within 100m) -
15 grid reference of assessmert point (m) Easfing |433752 MNorthing |3373{]4
15 grid reference of ouffall structure (m) Easfing ‘ MNorthing
Jutfall number outfall into Markeaton lake: List of outialls in C7 C10 [
leceiving watercourse markeaton cumulative assessment |
:Areceiving water Detailed River Network [D |As'38550( and affiliaion DSH
)ate of assessment |22!02f’2019 ‘Versmn of assessment 2

lotes ‘

itep 1 RunoffQuality aapt Climatic region Rainfallsite | Lincon SAAR 500mm) -

Step 2 Riverimpacts annual 95%lle river flow (m¥s) (Enter zero in Annual 95%ile river flow box to assess Step 1 runoff guality only)

Permeable area draining to outfall (ha)
Base Flow Index (BF) [5 Is the discharge in or within 1 km upstream of a protected site for conservation? =

Impermeable road area drained (ha)

Fordissolvedzinconly  Water hardness ]
For sediment impact only 15 there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? - r_
% Tier1 FEstimated river widih (m) T
¢ Tier2  Bedwidth (m) 3 Manning's n r_ Side slope (m/m) Long slope (m/m) | o.0001
3 itigati Estimated effectiveness =
step 3 Mitigation . _ Predict Impact
Brief description Treatment for Afteruation for Settiemert of

solubles ( %) solubles - restricted | sediments (%)
discharge rate (s )

Existing measures ‘u H‘_‘ Unlimited .| l_ [ ]_‘

Proposed measures ditches, and sediment retention brebay to hold first flush over 24hrs. ‘ 19 | Unlimited B 30

Show Detailed Resultsi

Exit Tool ‘

Planning Inspectorate Scheme Ref: TR010022
Application Document Ref: TR010022/APP/6.3 20
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A38 Derby Junctions e ng Ean d

Environmental Statement

Little Eaton junction:

[ rG'EGN(':"YWAYS Highways Agency Water Risk Assessment version1.0 November2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:

Step 2 012 | 053 |ug A ing?  [Yes 0.01  [Low flow Vel mis

Step 3 = - |ugn Extensive? Yes 108  |Deposition Index
Road number |A38 Little Eaton Junction |HAArEa1‘DBFO number |
Assessment iype Mon<cumulalive assessment (single oufall) -
05 grid reference of assessmert point (m) Easting )435495 Morthing |339957
OS grid reference of ouffall structure (m) Easfing ‘ Northing
Outfall number ‘ Listof ouffalls in c1z ‘
Receiving watercourse Dam Brook ‘Clmu‘ame assessment ‘ |
EA receiving water Detailed River Network [D |Asae550r ard affiliation DSH |
Date of assessment ‘22/[]22[]19 ‘Versinn of assessment 2 |

Notes |

Step 1 Runoff Quality aapt Climatic region Rainfallsite | Lincon 5AAR s00mm) -

Step 2 RiverImpacts annual 95%ile river flow (m¥s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (ha)

Is the discharge in or within 1 km upstream of a protectedsite for conservation? [

Impermeable road area drained (ha)

Base Flow Index (BFI)

Fordissolvedzinconly  Water hardness ]_

For sediment impact only Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [T

®Tier1 Estimated river width (m) Cl
Manning's n r Side slope (m/m) Long slope (m/m) 0.0001

Tier2  Bedwidth (m)
itigati Estimated effectiveness ~
Step 3 Mitigation Predict Impact
Brief description Treatment for Attenuation for Settiemert of

solubles (%) solubles -restricted | sediments (%)

discherge @k ( ¥5) Show Detailed Results
Exsting measures ‘D | ]— Unlimited ]““ 0

Proposed measures ‘D |r Unimited  _ T“ 0 ]‘_‘7 Exit Tool J

A' :"JEGN!:"YWAYS Highways Agency Water Risk Assessment version 1.0 November 2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:

Step 2 0.08 038 |ug A ing? |Yes 001 [Low flow Vel mis

Step 3 = = fugn Extensive? Ho 76 Deposition Index
Road number A36 Litte Eaton Junction HA Area/ DBFO number |
Assessment iype MNon<umulative assessment (single outfall) -
08 arid reference of assessmert point (m) Easting 436453 Northing [339805
OS grid reference of outfall structure (m) Easfing ‘ MNorthing
Qutfall number | List of oufalis in C13 |
Receiving watercaurse Dam Brook cumulative rent | |
EA receiving water Detailed River Network ID ‘Assessor ard affiliaion DSH |
Date of assessment ‘22/02.2019 |Versmn of assessment & |

Notes |

Step 1 RunoffQualty psor curats rgon Rantalste | mon s i) ]

Step 2 Riverlmpacts  annual 95%ile river flow (m¥s)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)
Impermeable road area drained (ha)

Permeable area draining to outfall (ha)
Base Flow Index (BFI) [T 1s the discharge in or within 1 km upstream of a protectedsite for conservation? [T
Fordissolvedzinconly  Waler hardness [

For sediment impact only IS there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? B

®Tier1 Estimated river width (m) l:l

©Tier2 Bedwidth (m)

Manning's n [ side siope (m/m)

Long slope (m/m) 0.0001

Step 3 Mitigation Estimated efleciiveness =
Predict Impact
Brief description Treatment for Aftenuation for Seftlemert of

solubles (%) solubles - restricted sediments (%)
discharge rate (Us ) Show Detailed Results
Existing measures | [} | ]_ Unlimited = ]‘_‘ o

Proposed measures |u |]_ Unimited ]— 0 ]‘_‘_ Exit Tool J
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A HIGHWAYS

R ccncy Highways Agency Water Risk Assessment version 1.0 Hovember 2009
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:
Step 2 0.01 0.06 |ug A ing? |Yes 0.01  [Low flow Vel mis
Step 3 = = |ugn Extensive? Ho 14 |Deposition Index
Road number A38 Little Eaton Junction HA Area / DBFQ number |
Assessment iype Noncumulafive assessment (single outiall) -
08 grid reference of assessmert point (m) Easting |435415 Northing ‘340135
08 gnid reference of outfall structure (m) Easting | Northing
Ouffal number List of ouffalls in Cc14 |
Receiving watercourse Darn Brook cunulative assessment |
EA receiving water Detailed River Network ID Assessor ard affiliation DSH
Date of assessment ‘22!02#?019 |Versmn of assessment 2
Notes ‘
Step 1 RunoffQuality aor Cimatc regon Rainal e | Creon 5 st E
Step 2 RiverImpacts annual 95%ile river flow (mé/s) (Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)
Impermeable road area drained (ha) Permeable area draining o outfall (ha)
Base Flow Index (BF) [= Istheaischarge in orwithin 1 km upstream of a protectedsite for conservation? [e]
Fordissolvedzinconly  \Water hardness [
For sediment impact only s there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? f
“Tier1  Estimated river width (m) 4
©Tier2  Bed width (m) 3 Manning's n r Side slope (m/m) Long slope {m/m} 0.0001
Step 3 Mitigation Estimated effectiveness 5
3 : Predict Impact
Brief description Treatment for Affenuafion for Sefflemert of
solubles (%) solubles - restricted sediments (%))
discharge rate (s ) Show Detailed Results

Existing measures

‘u |F Uniimited ]‘—' 0

Proposed measures

‘u |F Uniimited = |e

= | Exit Tool J

= HIGHWAYS

Highways Agency Water Risk Assessment

version 1.0 November 2009

AGENCY
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:

Step 2 0.00 0.00 |ugt A ing? No 012 [Low flow Velms

Step 3 = = ugl Extensive? No = Deposition Index
Road number |A38 Littie Eaton Junction |HAArea / DBFO number |
Assessment ype Non-cumulative assessment (single outfally =
QS grid reference of assessmert point (m) Easfing ‘435883 Northing |339938
0S8 grid reference of outfall structure (m) Easfing | Northing
Oudfall number ist of outfalis in C15 |
Receiving watercourse River Derwent |cmtulal|\.e assessment |
EA receiving water Detailed River Network ID Assessor and affiliation DSH
D ate of assessment |22m2&mg |Ver9i0n of assessment 2
Notes ‘
Step 1 Runoff Quality aspt Climatic region Rainfall site | Lincoln (SAAR 600mm ) :j

Step 2 RiverImpacts annual 95%ile river flow (m¥/s)

Impermeable road area drained (ha)

[ ][=]

Base Flow Index (BF1)

(Enter zero in Annual 95%ile river flow box to assess Step 1 runoff quality only)

Is the discharge in or within 1 km upstream of a protected site for conservation?

Permeable area draining to outfall (ha)

(]

For dissolved zinconly

Water hardness | High = »200mg CaCcO1 - [_

For sediment impact only

Is there a downstream structure, lake. pond or canal that reduces the velocity within 100m of the point of discharge?

(e EF

®Tier1  Estimated river width (m)
< Tier2 Bedwidth (m) Manning's n ]— Side slope (m/m) Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effectiveness Predict Impact ]
Brief description Treatment for Affenuafion for Sefflement of mp
solubles (%) solubles - restricted sediments (%)
discharge rate { Is ) Show Detailed Results
Existing measures | [} ‘ ]_ Uniimited ]‘_‘ 0 ’_‘
Proposed measures | 0 | [F [ Unimited [= |° rT'_ Exit Tool J
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Highways Agency Water Risk Assessment

version 1.0 November 2009

~ AGENCY
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper | Zinc Sediment deposition for this site is judged as:

Step 2 0.18 0.84 |ugh A ing? |Yes 0.01  |Low flow Vel m/s

Step 3 = - |ugh Extensive? Yes 185 |Deposition Index
Road number |A38 Littie EatonJunction | HA Area / DBFO number |
Assessment ype Cumulative assessment including sediments (outfalls within 100m) -
03 grid reference of assessmert point (m) Easting ‘436453 Northing |339595
O3S gnid reference of outfall structure (m) Easfing | Northing
Ouifal number LisTof ouffals in Cc12 C13 |
Receiving watercourse Dam Brook ‘C\-muml‘ie assessment | |
EA receiving water Defailed River Nefwork ID |Assessor and affiliation DSH |
D ate of assessment ‘224’02.'2019 ‘Versmn of assessment 2 |
Notes |
Step 1 RunoffQuality st Cimati region Ranial s | Gneor G stinm) B

Step 2 RiverImpacts annual 95%ile river flow (m¥/s)

Impermeable road area drained (ha)

Base Flow Index (BFI)

(Enter zero in Annual 95%ile river flow box to
Permeable area draining to outfall (ha)

Is the discharge in or within 1 km upstream of

assess Step 1 runoff quality only)

a protected site for conservation?

[ E[=]

For dissolved zinc only

Water hardness | High = >200mg CaCO3/ - ]

For sediment impact only 15 there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

- |

Exsting measures

Unlimited < J_'

Proposed measures ‘

& Tier1  Estimated river width (m) |:|
©Tier2 Bedwidth (m) Manning's n r Side slope (m/m) Long slope (m/m) 0.0001
Step 3 Mitigation Estimated effeciveness Predict Impact
Brief description Treatment for Aftenuation for Sefflemeni of e
solubles (%) solubles -restricted | sediments (%)
dischage @i (V5) Show Detailed Results

° [a]

Unlimited | J““

o | Exit Tool ]

With mitigation included within drainage design:

= HIGHWAYS

Highways Agency Water Risk Assessment

version 1.0 November 2009

AGENCY
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper| Zinc Sediment deposition for this site is judged as:

Step 2 0.12 053 |ugh A ing? |Yes 0.01  |Low flow Vel /s

Step 3 0.07 032 |ugh Extensive? Ho 43 |Deposition Index
Road number |ABE Litlie Eaton Junction ‘HAAreafDBFO number I
Assessment type Non<cumulafive assessment (single outiall) s
OS grid reference of assessmeri point (m) Easting |435.aga Northing |339957
OS grid reference of outfall struciure (m) Easiing | Northing
Oufall number | List of oufalls in ci12 ‘
Receiving watercourse Dam Brook |CUT?U\EWE assessment ‘ |
EA receiving water Detailed River Network ID Assessor and affiliation DSH ‘
Date of assessment ‘19/1112[]18 |Versi0n of assessment 1 ‘
Notes |
Step 1 RunoffQuality papy cimate regon Ranatste [ Ureon 548 s £

Step 2 RiverImpacts annual 95%ile river flow (mé/s)

Impermeable road area drained (ha)

Base Flow Index (BFI)

(Enter zero in Annual 85%ile river flow box to assess Step 1 runoff quality only)

Permeable area draining to outfall (ha)

Is the discharge in or within 1 km upstream of a protected site for conservation?

[raE =]

For dissolved zinconly

Water hardness | High = =200mg CaCOMI - ]—

For sedimentimpact only |s there a downsiream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge?

e

discharge rate (Vs )

Existing measures

®Tier1 Estimated river width (m)
< Tier2  Bed width (m) Manning's n r Side slope (m/m) Long slope {(m/m) | 0.0001
itigati Estimated effeciveness 2
Step 3 Mitigation Predict Impact
Brief description Treatment for Aftenuation for Sefflemert of
solubles (%) solubles - restricted sediments (%)

Unilimited = ]'_'

Show Detailed Results

Proposed measures | Proposed attenuation pond on outfall C12

Unlimited ol ,__

60 ml Exit Tool |
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A HIGHWAYS Highways Agency Water Risk Assessment version1.0_ November 2008

AGENCY
Soluble - Acute Impact Sediment - Chronic Impact
Annual Average Concentration Copper Zinc
Copper| Zinc Sediment deposition for this site is judged as:

Step 2 0.19 0.84 |ug! A 7 |Yes 0.01  [Low flow Vel mis

Step 3 0.1 050 |ugh Extensive? No T4 |Deposition Index
Road number |A38 Little EafonJunction |HAAreai DBFO number I
Assessment type Cumulative assessment including sediments (oufalls within 100m) -
QS grid reference of assessmert point (m) Easting |435453 Northing |3agsgs
OS grid reference of outfall structure (m) Easting ‘ Northing
Ouifall number [ Tstofoualsin — ci2 c13 [
Receiving watercourse Dam Brook ‘CUI"U\EIWE assessment |
EA receiving water Detailed River Network [D Assessor and affiiation DSH
D ate of assessment ‘22!02;’2019 ‘Verswon of assessment 2

Notes |

Step 1 RunoffQuality anor cimatc regon Rantalste [ urcn 5ok o) ]

Step 2 RiverImpacts annual 95%ile river flow (m¥s)

(Enter zero in Annual 95%ile river flow box 1o assess Slep i | runoffquality on\y}
Permeable area draining to outfall (ha) [ 052 |

Impermeable road area drained (ha)

Base Flow Index (BFI) 0 Is the discharge in or within 1 km upstream of a protected site for conservation? B
Fordissolvedzinconly  Water hardness [
For sediment impact only Is there a downstream structure, lake, pond or canal that reduces the velocity within 100m of the point of discharge? [

®Tier1  Estimated river width (m)

]
©Tier2  Bedwidth (m) l:l Manning's n I_ Side slope (m/m) Long slope (m/m) 0.0001

Step 3 Mitigation Estimated effectiveness 2
- — ) Predict Impact
Brief description Treatment for Aftenuafion for Sefflement of
solubles (%) solubles - restricted sediments (%)

dechae R (1s) Show Detailed Results
Existing measures ‘ ] | f Unimited o J—' 0 '—-

Proposed Measures | attenuation pond ‘40 ‘f Unimited | [ | &0 ]‘—“7 I

Exit Tool
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