
5.5. Effect on Protection Works and Stormwater Outlets 

The protection works in the City Centre Reach (flood-walls, stopbanks and rocklining) are generally not 
at risk of being damaged by undermining, as most of the stream bed is undergoing aggradation. 

Also of concern is that gravel build-up could prevent stormwater flapgates from opening in local rainfall 
events, and thus cause stormwater flooding on the landward side of the Porirua Stream floodwalls and 
stopbanks. Extracting gravel in the vicinity of the stormwater outlets would not be guaranteed to free 
up the flap gates, as gravel would soon fill-in the excavation to block the gates again in the near future. 
Raising storm water outlets would be an expensive and temporary option, as the stream will probably 
keep aggrading. 

Field inspection on Wednesday 7 March 2001 showed that the inverts of at least 4 major storm water 
outlets are well below the current bed level. Bed levels over the survey period (1996 to 2000) have 
risen by 250mm on average between cross sections 100 and 230. However, the stormwater pipe 
inverts are much lower than 250mm below the streambed. This shows that aggradation has occurred 
and has been an ongoing problem outside the timeframe of the survey period. 

5.6. Extraction of Gravel 

There are three main reasons that gravel extraction would need to be carried out: 
The design capacity of flood defences may be reduced by unacceptable amounts due to 
aggradation (see section 5.4); 
More frequent flooding of the stream berms in smaller flood events will require more frequent 
cleanup of remaining flood debris (see section 5.4); 
Stormwater outlets to the stream are becoming blocked, and may cause flooding behind the 
outlets due to local rainfall. 

Altogether, some 2088 m3 gravel has accumulated in the City Centre Reach over the survey period 
(June 1996 to may 2000) (see Section 5.1). Adding to this figure the potential unmeasured 
aggradation of 1560 m3 (see Section 5.2), a total of 3650m3 aggradation is likely to have occurred from 
the construction of the flood defences (early 1994), to the present date of this analysis (April 2001). 
Therefore, the necessary volume of gravel extraction required to restore the City Centre Reach to its 
initial flood protection level would be approximately 3650m3. 

The most important area for extraction is between cross sections 100 and 230 (see Figure 3). Here, a 
depression has previously existed and seems to be in-filling. Also, the cross sections in this reach are 
narrow, and any accumulation of gravel causes a large increase in bed aggradation. This is in contrast 
to the reach below cross section 100, where the stream is wide and gravel accumulation has less 
effect on mean bed levels. See sections 3.1 and 3.2. 

Analysis should be initiated to determine optimum bed levels for the City Centre Reach. Optimum bed 
levels would form an envelope, having a lower bound within which stream works and stormwater 
outlets are not undermined, and an upper bound where flood risk is kept to design standards and 
stormwater outlets are not inhibited. Gravel extraction could then be based on bed level movement 
about this optimum design envelope. 

Extraction policies sometimes recommended that material be extracted from a river at approximately 
the same rate as it is entering on an ongoing basis. This approach is in an attempt to maintain overall 
bed levels at the status quo. However, aggradation in the City Centre Reach occurs at a slow rate, 
and it may be more cost effective to carry out a one off extraction, rather than extract on an ongoing 
regulac basis. 


