Catchment Management and Implementation

Water Quality Planning
modelling for

decision making

A a4

Tony Warn wee
17 February 2016



£20 billion of
Improvements

models: RQP, SIMCAT



decision making ...

= where is the red on the map ?

what caused it ?

how confident are we ’?\\

what can we do ?
IS It worth doing ’7



emphasise ...

* the “science” of
taking decisions



this means we:

use a correct form of
standards and targets

Know our errors é’c‘f’d@%}%
S b % )
he S %’; w5



simplest requirement ...

standards are means or
percentiles

\ g

to do the mixing correctly @
to assess compliance gg;



errors because...

31 million seconds In a
year

we take 12 samples ?

AL



KNOw our errors ...

2.115
1.5 to 3.1@7



SO don't
elaborate on
the detalls ...

what detalls?



depth, width ...

time of travel ...
hour-by-hour simulation ...
chemical speciation ...
settlement, re-suspension ...
rainfall — run off ...

sewers ...

event duration ...

monthly breakdowns ...
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25% of face-value classes are
wrong



Not GOOD - 95% confidence
Not GOOD - 50% confidence

GOOD - 50% confidence

GOOD - /5% confidence

GOOD - 95% confidence




Investigate
actions needed to
meet targets
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... for example

*national controls

*Site-specific controls

oy
*a mix of these =,



national controls?

* uniform standards on all
discharges?

a ban on chemicals? s,

e Imits on land-use?



few data (big errors)

* weaken case for site-by-
site controls

* promote regional or %;q
national controls



- work out controls v
* quantify the errors v ﬁd

- relate to national targets v



SIMCAT calculates ...

river quality

compliance with standards
breakdown of causes of bad quality
actions to meet targets

for a single discharge, a small river, catchments
or the whole country

Industrial investment
diffuse pollution

growth and climate change
new laws and policies



mIXIiNng

oW anc ’_"4
concentration \\“

flow and
concentration




Monte Carlo



find control that
meets the standard
(a mean of 0.6)




take note of errors ...




how
SIMCAT
WOrKs



mean

standard deviation

log-normal, etc ...



flow and pollutants



natural purification




speciation

»

= B+ B

total copper = dissolved + solid




discharge




Intermittent
discharge



#HE: correlation

rainfall ...



diffuse pollution
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abstraction




P sampling point

» discharge

s flOW gauge

B hsiraction



fAvon
Quse

Pig Farm

ellington
J tkton

Wellington s TW

Middle
Yalley Bottom

d Industries

Appleiord
New Mill

Black Brook

I Monitoring

Point
—

Flow Gauge
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ischarges
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distance




standard

distance




backtracking...

breakdown of loads from
100’s of discharges
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cause of river 90-percentile
concentration

%

Wellington STW 15.1
Brickton STW 0.4
Allied Industries 32.7 | 74 7
Appleford STW 2.5
Intermittent 4.9
Storm Overflow 19.1

DIFFUSE (agriculture) 25.3



diffuse

M livestock

& arable
highways
mines

M urban run-off
land drainage

B atmospheric



national and
regional
summaries






target for
2025

national controls
site-specific controls




SIMCAT
baseline




SIMCAT —
point source
reductions




point and
diffuse
reductions




% reductions
needed for
discharges

4O 4 a4 3 4a o 4d a3 =



discharges: COSLt

£4 pillion



benefit:

£6 billion
F



apportionment ... .

load from
discharges

loads from
diffuse




SAGIS —
automate model

production
'\(\9\“
C\%



Population 54 million
River Flow 2000m3/s

Waste water flow 200 m3/s






3000
large
discharges




tes 6000

ing s

sampl

(monthly spot samples)

Quality Monitoring

ver



+  flow monitoring
<.+ 5 1000 sites
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Combined Sewer Overflows




" k 0 -2g/ha

W 2-5g/ha

B 5-10g/ha
B >10 g/ha

CSO Inputs (Zinc)



septic tank - loads

0 - 50 mg/ha
9 50 - 100 mg/ha
B 100 - 150 mg/ha
Ml 150 - 200 mg/ha







mine water
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SIMCAT — GIS interface

! SAGIS 2012 vBa.mxd - ArcMap - ArcEditor - |E

File Edit View Bookmarks Insert Selection Tools Window Help
DEHES @ + || S & PO K2
HQEITP L L R &l

SIMCAT * Reach Select Feature Select Display Grid Display WBs Plot Output @ Create Graph Tables %= 3¢ 9 1< [ A E‘ & | -

Open and Update SIMCAT DBs s Point Sources [¥ Plot Sector Charts  #f Plot Contributing STWs [] Plot Graph .= Boxl .= Box2
SIMCAT Determinands «

— —_l‘
Create SIMCAT File
SaaclCAT

Modify Dat File

Relocate Databases
Run SIMCAT

+r MineWaters_Load

A Small Sewage Works
o

¢+ =all other values>

FeatureDes

¢ Excluded

A Abstraction

4 Industry

® monitoring station

i@ plotting point Em

[=] river flow gauge

A sewage works or sewage disch:

o= strearn or tributary




&iw Simcat 14.8

Exit RUN THE SIMCAT MODEL .. Reports Graphs Batch Run Options

Basic run i
Gap filing of river flows

Use the gap filled river flows

Gap filing of water quality

Run the ful gap filed model

Perform options 1 and 3 in sequence

Perfom options 1, 3 and 4 in sequence

Set effluent standards to meet river targets

As 7 with aspects of no deterioration

As 8 assuming mid-class upstream quality standards

1
2
3
4
5
6
7
8
2

Tony Warn
Simulation model for catchment quality
February 2016
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Middle Cuse Monitoring Station
Ob=zerved 95 or S-percentiles
End of EReach: Upper Ouse

Head of River Avon
Head of Riwver Avon
Ovon Regulation
Erickton 5TIW
Required mean effluent gualitcy
Reguired S95%-tile efflusnt gqualitcy
Valley Bottom Momitoring Statio
Ch=zerved 95 or S-percentiles
Valley Bottom Gauging Station
End of Reach: Riwver Avon

Mix to form Middle QCuse
A211lied Industries
Required mean effluent gualitcy
Reguired S95%-tile efflusnt gqualitcy
End of Reach: Middle Cuse

Head of Black Brook
Head of Black Brook
BElack Brook Monitoring Station
Ob=zerved 95 or S-percentiles
ppleford STW
Fequired mean efflusnt gquality
Reguired 95%-tile efflusnt guality
Intermittent
Regquired mean =fflusent guality
Reguired S95%-tile efflusnt gqualitcy
End of Reach: Black Brook

Mix to form Lower Ouse
Awvon Stream
Hew Mill Monitoring Station
Ch=zerved 95 or S—percentiles
New Mill Flow Gauging Station
Hew Mill Storm Overflow
Required mean effluent gualitcy
Fequnired S85%-tile efflunent gualicy
Ah=straction
End of Reach: Lower Cuse
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T AVON.A9S

T avon.DAT

2 AVON.INP

2 AVON.SCN

0 AVON.WQC
2 AVON-DL.MON
D AVON-D3APT
a] AVON-D4.CSV
D AVON-DG.CTM

T AVON.ARA

0 AVON.EFF

Z AVON.LOD

D AVONSGR

0 AVON.WQP
D AVON-D2.APY
4] AVON;D3.CSV
2 AVOI-D4.CTM
D AVON-D5.MON

T AVONAP2
T AVON.END
2 AVON.OUT
2 AVON.SUM
D AVON-DLAPT
“al AVON-D2.CSV
D AVON-D3.CTM
2 AVON-D4.MON
%] AVON-EFF.CSV

apportionment

0 AVONAPC
0 AVON.ERR

0 AVON.O
TAVON.TGT
51 AVON-D1.

[ AVON-D2.CTM

7 AVON-D3.MON
) AVON-DS.APT
5] AVON-GIS1.CSV

/\

back-tracking

compliance

loads

0 AVONART
0 AVONALO
0 AVON.FUR
7] AVON.VYFD

0 AVON-DL.CTM
D) AVON-DR.MON
0 AVON-D4.APT
a AVON-D.CSV




. |SIMShellPrototype7.mxd - ArcMap - ArcView

File Edit Yiew Bookmarks Insert Selection Tools Window Help
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= Pie: Chart:
DETERMIMAMD 2
[ Sewage Warks
[ Intermittants
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[ Highway
B Urban
[ Atmosphere
[ Back Ground
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SimFeatures
SimModes
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SimFeaches
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SIMCAT —
results




SIMCAT calculates ...

river quality
compliance with standards
breakdown of causes of bad quality

actions to meet targets

for a single discharge, a small river, catchments or the
whole country

Industrial investment
diffuse pollution

growth and climate change
new laws and policies



emphasise ...

* the “science” of
taking decisions



Important to:

Know our errors
use correct standards

Y e SW
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"'» MPER Verion 3.8: Monte Carlo Simulation for Bloavailable Metals - o x|
EXt Hep

Discharge Clifton STW

River River Mall | Bioavailable Ca I cu Iate |

related data

Determinand |Copper New Discharge ‘
UPSTREAM RIVER DISCHARGE
Mean flow 20 0.6/
95% exceedence flow 2 10 o aton
1150

Standard deviation :g&e'a“m with B Standard deviation L& cor

Mean dissolved metal

Number of samples S ‘ 1 49

* Calculate required discharge quality - Calculate effect of input discharge quality

River quality target downstream of discharge

Boxes coloured ] must contain data

QuIT ]




take note of errors ...




lifton STW

iver Mall

opper

M OF DISCHARGE

Bioavailable Sensitivity

related data
SENSITIVITY

% effect on % effect
permit on river

2% change in pH

©

12.4

Bioavailability equation

(o]

Sampling for discharge DOC

N

Sampling for pH

10% change in discharge DOC

o

20% boost in discharge DOC
variation

124
i metal
al
ble metal
GE QUALITY
1 metal
rge quality

Sampling for upstream DOC

10% change in discharge flow

0.2 shift in flow/quality correlation

10% change in river flow

QUIT

1
1 — — - —



