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Dear Ian 

I have now completed my review of the report on the Restoring River Flow – 

Malmesbury Avon Inferior Oolite/Bridport Sand Aquifer Conceptual Hydrogeological 

Model and Numerical Model prepared by Arcadis Consulting and Advisian for 

Wessex Water (Report No UA00221-ARC-XX-XX-RP-ZA-0002-02 dated August 

2017) and based on the results of model calibration run m779x.  This report and my 

review were revised following our discussion on 15 August to resolve the comments 

on the previous version.  

From the information provided in the report, I consider that: 

● The report is very thorough, detailed and presents a good conceptual 

understanding, including investigation of alternative conceptual models and their 

implications;  

● The numerical model appears to adequately represent the conceptual model 

and the modelling included testing of the sensitivity of the historical run results to 

alternative conceptual models and a range of input parameters; 

● The model calibration looks good (based on the hydrographs of the observation 

wells) with acceptable accuracy simulation of absolute elevations, range of 

seasonal and interannual fluctuations and rates of recession and recover. The 

reliance on simulating groundwater levels and the inability to simulate overall 

water balances (as the Great Oolite and Fullers Earth are not included and the 

EA’s recharge model does not calculate total water balances) reduces 

confidence in the model calibration.  However, in addition to heads, the modelled 

scarp slope spring outflows have been compared to the observed. As expected 

the modelled flows are much lower than those observed, but the discrepancies 

are credible and the fit at the lowest flows of each year is good; 

● In line with good practice, naturalised and fully licensed runs have been 

completed and confirm the model’s ability to simulate conditions outside of those 

during the calibration period. They are described in section: 5.5.13, although the 

results are not presented. 

 

Thus, the report and results presented fulfil the objectives stated in section 1.2 of 

the report of developing a hydrogeological conceptual understanding of the Lower 

Aquifer (Inferior Oolite/Bridport Sand), of constructing a numerical groundwater flow 

model to test the conceptual model, and producing an updated and calibrated 

numerical model of the Lower Aquifer. 
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However, there remain (inevitably) a few contentious assumptions which could be 

viewed as the weaker points of the model: 

● Bypass recharge directly into the confined aquifer through the overlying strata, 

which has been justified through the observed response in the aquifer and a 

reasonable conceptual understanding (as in the previous version of this model in 

2012); 

● The zone of enhanced permeability is modelled as 500 m/d between Luckington 

and Badminton, which is supported by observed behaviour during test pumping 

and a very shallow hydraulic gradient, but without data to quantify the 

permeability; 

● Vertical K of Inferior Oolite is assumed to equal horizontal K, which is not 

conceptually realistic although not significant as this does not impact the model 

results; 

● The use of river boundaries to represent fault and diffuse leakage. A more 

conventional solution would be to use general head boundaries, but the overall 

influence on model results is similar because both types of boundary calculate 

leakage based on head difference and a conductance term.  

Overall it is concluded that a numerical groundwater flow model of the Malmesbury 

Lower Aquifer is now available, that is fit for the purposes required, i.e. to define the 

available Lower Aquifer water resources, assess the impact on the Lower Aquifer 

water levels of different PWS and SS abstraction profiles and assess the impact of 

the proposed solution on protected rights. The current model represents an 

improvement on the previous model from 2012 and provides the best available tool 

for assessment of groundwater resources. 

As noted in the report, uncertainties, assumptions and simplifications are inherent in 

any groundwater modelling project, and do not invalidate the results, although it is 

important to consider them when making decisions based on the model’s results.   

We trust that this meets your requirements. If you require any additional 

information, then please do not hesitate to contact me. 

Yours sincerely 

 

Jane Dottridge 
Technical Director 
T +44 (0)1223 463547 
 
 
 

 

 
 

 

 
 

 


