PAN-007116 – Monte Carlo Modelling Report

Water Quality Modelling has been undertaken to measure the deterioration in Maenan Stream at point SH 78729 65746, this is the current permitted discharge point. Maenan Stream is not a designated WFD stretch. I have assumed ‘Good Class’ for Physiochemical parameters as per the established guidance (OI 50_12):

· Hydrology data:
· QMean = 14515 m3/day
· Q95 = 1468 m3/day
· Mean Quality and Standard Deviation of River Quality:
· BOD Mean = 2.58	BOD Standard Deviation = 1.55 (these values are inferred from the ‘Mid Class Statistics’ data table)
· Ammonia Mean = 0.26		Ammonia Standard Deviation = 0.15 (these values are inferred from the ‘Mid Class Statistics’ data table) – figures are multiplied by 1000 in the model to account for the fact the model can only complete to 2 decimal places
· Mean Flow and Standard Deviation of Flow were calculated using the maximum daily discharge volume of 17.5 m3/day:
· Mean Flow = 8.47	Standard Deviation of Flow = 2.8
· [bookmark: _GoBack]Mean Quality and Standard Deviation of Quality were obtained from the ‘Mean and Standard Deviation Calculated from 95-Percentiles’ Table
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Ammonia Modelling:
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Conclusions:
Whilst a lot of assumptions are made in the data, this modelling exercise demonstrates that the currently permitted Maenan Stream is a more suitable discharge point than the proposed point. Modelling the impact of the discharge shows there will be a <2% deterioration in BOD and <1% deterioration in Ammonia in Maenan Stream.
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MASS BALANCE CALCULATION: MONTE CARLO METHOD

Version 2.5

Calculations done on 16/12/2019 at 13.53

Name of discharge Maenan Abbey Caravan Park

Name of river Maenan Stream

Name of determinand BOD - Lowland

INPUT DATA RESULTS

UPSTREAM RIVER DATA RIVER DOWNSTREAM OF DISCHARGE

Mean flow 14515.0  Mean quality  2.61 

95% exceedence flow 1468.0  Standard deviation of quality  1.58 

Mean quality  2.58  90-percentile quality  4.49 

Standard deviation of quality  1.55  95-percentile quality  5.49 

             90-percentile  4.50  99-percentile quality  8.02 

DISCHARGE DATA DISCHARGE QUALITY

Mean flow   8.47  Mean quality  10.91 

Standard deviation of flow  2.80  Standard deviation of quality  4.95 

Mean quality   10.70  95-percentile quality  20.32 

Standard deviation of quality  5.00  99-percentile quality  26.82 

   ... or 95-percentile  20.14  99.5-percentile quality  28.92 

% Deterioration Based off 90%ile -0.2222

% Deterioration Based off Mean 1.16279
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MASS BALANCE CALCULATION: MONTE CARLO METHOD

Version 2.5

Calculations done on 16/12/2019 at 13.47

Name of discharge Maenan Abbey Caravan Park

Name of river Maenan Stream

Name of determinand Ammonia - Lowland

INPUT DATA RESULTS

UPSTREAM RIVER DATA RIVER DOWNSTREAM OF DISCHARGE

Mean flow 14515.0  Mean quality  261.44 

95% exceedence flow 1468.0  Standard deviation of quality  152.93 

Mean quality  260.00  90-percentile quality  444.35 

Standard deviation of quality  150.00  95-percentile quality  541.79 

             90-percentile  447.59  99-percentile quality  779.72 

DISCHARGE DATA DISCHARGE QUALITY

Mean flow   8.47  Mean quality  13.23 

Standard deviation of flow  2.80  Standard deviation of quality  5.26 

Mean quality   13.00  95-percentile quality  23.13 

Standard deviation of quality  5.30  99-percentile quality  29.55 

   ... or 95-percentile  22.94  99.5-percentile quality  31.58 

% Deterioration Based off 90%ile -0.7239

% Deterioration Based off Mean 0.55385


