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RUNNING WATER:

BALANCING WATER SUPPLY AND FLOW IN THE HUNT RIVER

EXECUTIVE SUMMARY


This thesis addresses the question: How can a balance be struck between supply and flow in the Hunt River?   


The Hunt borders three towns in central Rhode Island.  It is connected through groundwater to its neighboring basins, the Annaquatucket and Pettaquamscutt.  However, according to the United States Geological Survey (USGS) withdrawals from wells in the Hunt have a negligible effect on the streamflow of the other two rivers.  Since I am examining the relationship between supply and flow I will be looking solely at the Hunt River.  


Several pieces of evidence suggest that flows in the Hunt are already compromised.  In a 2001 study, USGS found that withdrawals from the Hunt River wells caused significant depletion in the summer months.  The wells also caused the normal groundwater discharge from the aquifer to the river to reverse, with a further loss of water to the river.  I conducted a 7Q10 analysis (the seven consecutive day low flow that occurs once in ten years) to characterize the river’s flows during the dry summer months.  The Hunt’s measured 7Q10 is 1.63 cfs from 1940 – 2003, the period of record of the USGS streamgage on the lower reaches of the river.  I used an equation developed by USGS to calculate 8.2 cfs as the potential 7Q10, i.e. what the 7Q10 would be without withdrawals.  The difference, 6.57 cfs, is close to the average amount withdrawn in July 6.43 cfs (4.15 MGD).  Flows are below the potential 7Q10 48% of the time in August and September when by definition the flow should be at the 7Q10 for seven continuous days once every ten years.  I compared the Hunt’s flows to the Rhode Island Aquatic Base Flow (RIABF) numbers for unregulated coastal lowlands, a median figure.  An unregulated stream is one that has no withdrawals, while wells have pumped from the Hunt since 1943. The Hunt’s flows were below the ABF 49% of the time, as expected statistically.  However, in the summer months the Hunt was below the ABF 66% of the time.  This indicates that the river can maintain normal flow patterns during the wet fall, winter, and spring, when people use less water and streamflows are higher.  The drier summer climate with full evapotranspiration from trees creates lower flows naturally.  At the same time more water is demanded from the communities causing the flow in the river to be severely reduced.  


The Rhode Island Department of Environmental Management (RIDEM) conducted a fish survey in the Hunt in the summers of 1997 and 2004.  The survey found minimal representation of fluvial dependent species in the lower Hunt and concluded that the habitat degradation is due to groundwater withdrawals.  


Three public suppliers maintain seven wells adjacent to the Hunt River.  North Kingstown’s Water Department has three wells which withdraw an average of 1.2 MGD in the fall, winter, and spring and an average of 2 MGD in the summer.  These wells provide an average of 50% of the town’s water.  The Rhode Island Economic Development Corporation (RIEDC) has three wells which supply an average of 0.7 MGD to the Quonset Davisville Port and Commerce Park.  Kent County Water Authority (KCWA) has a single well which provides an average of 0.65 MGD, about 5% of total company supply.  





The neighboring communities of the Hunt Aquifer have attempted to find regional solutions to protect their shared water supply, but thus far efforts have not been successful.  The Hunt Wellhead Protection Committee, comprised of representatives from the suppliers and the major towns within the basin, disbanded in 2002.  The Town Councils of Warwick and East Greenwich did not pass zoning legislation to protect the water supply wells.  North Kingstown adopted protective zoning prior to the formation of the committee.  


 Residents of North Kingstown use almost double the amount of water in the summer than in the winter, and summertime use is increasing without further development.  The Water Department and Town Council have tried to reduce demand through implementation of an odd/even day watering schedule every summer and through an educational campaign, but these efforts have had no noticeable effects.  


RIEDC plans to further develop Quonset and projects a demand of almost 3.6 MGD at full buildout.  Within the pumping capacity of their wells, RIEDC believes that this amount is available for their use, primarily due to a consultant’s error in estimating the safe yield from the Hunt basin.


In 1968 USGS reported on the sustained yield of the wells in the Hunt Aquifer.  They found that the wells can withdraw 8 MGD without drying out, but note that withdrawals at this rate would cause large portions of the river to run dry for up to 160 days of the year in drier years.  In 1995 the Hunt River stakeholders commissioned a project to detail all aspects of the basin.  This study reported that 8 MGD was the safe yield of the Hunt and could be withdrawn without harm to streamflow, citing the 1968 USGS report.  North Kingstown and RIEDC have relied on the 1995 report and believe that 8 MGD is the safe yield of the Hunt.  They use this figure, citing the 1968 study, in their Water Supply System Management Plans and in the Quonset Master Plan.  


From my research and analysis, I believe that the Hunt is already stressed.   Flows are already low in the summer and, according to the DEM, the lower Hunt does not support fluvial species.  Withdrawals are high in relation to USGS’s estimation of safe yield and two out of three suppliers are projecting increases in water use.  To complicate matters, the suppliers believe that more water exists in the Hunt than can be withdrawn without further decreasing river flow.  


North Kingstown, RIEDC, and the state agencies of Rhode Island should take measures to ensure that withdrawals not increase from existing wells in the Hunt.  If possible, summer flow should be restored to support fluvial species in the lower reaches of the river.  


The RIEDC should upgrade conservation measures and use treated wastewater at least to irrigate their golf course and possibly in other ways.  If growth continues at Quonset as projected a new supply source will be required.  Water may exist for purchase from neighboring communities, but RIEDC will likely need a new well.  USGS suggests that the lower Annaquatucket basin may be a good place for this new source.  


North Kingstown should implement demand management strategies to reduce summertime use in the Hunt.  Many alternatives could accomplish this goal; possibilities include placing an absolute cap of water use on residents per person per day, offering tax breaks for low water-use lawns, and raising water rates to financially support the supplier in these endeavors.  


The DEM and the Water Resources Board (WRB) should set watershed specific streamflow standards.  The DEM should take regulatory action to protect the Hunt regardless of when flow standards are set through their capacity to protect water quality.    The WRB should allocate the Hunt River water and work with North Kingstown to reduce summer demand and the RIEDC to find an alternative supply. The WRB also approves the Water Supply System Management Plans and should require amendment of North Kingstown and RIEDC’s plans to reflect an accurate safe yield estimate.  According to USGS the Hunt safe yield is in the range of 2.34 – 4.81 MGD. The Rivers Council should support efforts by the DEM and WRB and engage the community in activism directed towards protecting the Hunt with the eventual goal of establishing a Watershed Council.  


The combination of efforts from all stakeholders will guarantee that adequate supply exists for human needs and for the aquatic community in the Hunt.  
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