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Aquifers of The Columbia Basin

Stephen Reidel


Last month at the Science Olympiad held at Columbia Basin College (CBC), Carol Walker and I were talking about how to get the concept of groundwater across to students.  In addition to heading up the South Central Regional Science Olympiad each year, Carol Walker teaches Geology at CBC. Because groundwater is so important to the Columbia Basin, she devotes a lot of time making sure that her students understand basic groundwater principles.

However, we have both found from our individual experiences that groundwater is one of the least understood geologic features of our region.  In addition to having the second largest river in the continental United States, the Columbia Basin has an abundance of water below the ground--groundwater.  This makes us unique in the western United States because much of the arid west lacks large rivers and a large supply of groundwater.  


Groundwater always seems like a mystery to anyone trying to find it.  To most water-well drillers, it seems like you can put in one well that hits water and then put in another well only a few hundred yards away and it’s dry.  This isn't random luck; groundwater is not controlled by the fates but the same geologic features and processes that I have been writing about for years in this column.  


Geology is the factor that controls groundwater.  The more you know about the geology of an area, the more you know about groundwater and where to find it, or where you probably won’t find it.  

The first important ingredient for groundwater is to have large amounts of water to get into the ground.  This is called recharge and typically occurs at the higher elevations where snow collects and can slowly melt and seep into the ground.  Because we live in a desert, it won’t come as a big surprise to anyone that we don’t see a high rate of recharge to our groundwater.


Next you need a rock that will hold the water.  As you might expect, rock doesn't hold much water.  Groundwater is the water that occurs in the very small open spaces in rock called pore space, and in fractures in the rock.  This is called porosity. Contrary to popular belief, there are no underground rivers around here.  The more pore space or fractures in the rock, the more water the rock can hold but there are many limitations.


But just because the rock has many small pore spaces or fractures doesn't mean your water well will pump 500 gallons per minute.  You may not get any water.  The small pore spaces and fractures must be connected so that water can move from one pore space or fracture to another.  This is called the permeability of a rock.  Water has to be able to get from where it enters the ground to where you want to pump it out.  With a high permeability and a lot of water, you might have a good water reservoir in the rock, or as geologists call it, an aquifer.


Water typically moves very slowly through the rock.  In the Columbia Basin, water can travel as slowly as an inch or two a year or as fast as tens of feet per day.  It all depends on the type of rock holding the water.  


This leads me to the two types of aquifers that we have in the Columbia Basin: basalt aquifers and sediment aquifers. It is probably no surprise to you that groundwater moves the slowest in most basalt lava flows and fastest in the sediments.  Look at sand or gravel sometime.  There is a lot of open space between the pebbles and sand grains.  This is the pore space.

In the basalt aquifers, the groundwater is confined to the zones between basalt lava flows.  This makes up at best only several percent of each lava flow so there really isn’t a lot of water in the basalt.  However, that water is an important part of our lives because many of us use the basalt groundwater in our homes.  What is more unfortunate is that we are literally mining the basalt groundwater.  That is, we are using the groundwater from the basalt faster than it is being recharged or replaced.  How long the water will last before it’s all gone is uncertain, but there is little doubt among the hydrogeologists that we eventually may use all our basalt groundwater.


An aquifer that occurs in sediment above the basalt has received a lot of attention lately.  This has been called the Pasco aquifer and consists of groundwater that occurs in the pore space between individual grains of sediment. The Pasco aquifer typically occurs in sands and gravels, which have a lot of pore space but there are also zones of silt and clay that have very little pore space. 


The Pasco aquifer occurs mainly around the Tri-Cities area where sediments overly the basalt; near the Columbia River this sediment is several hundred feet thick but it thins to nothing away from the river.  The Pasco aquifer is a major resource to our area and many people in Franklin County use it.  This aquifer easily can be recharged from the ground surface.  Even though we typically only get several inches of precipitation a year, some of that will eventually make it to the aquifer.  The Pasco aquifer also receives recharge from irrigation water that is able to soak into the ground.  Most of the groundwater in the Pasco aquifer carries a souvenir of nitrates from farming and surface recharge.


   Because the Pasco aquifer can be an important source of water, the U.S. Department of Energy is spending a lot of money at Hanford to clean it up and to stop further pollution of it under the Hanford Site. 


The best place to see the Pasco aquifer is the Ringold Springs along the Columbia River north of Pasco.  Here water is flowing out of the hillside in a series of springs that originate from the sands and gravels of the sediment that holds the groundwater.  


To get to the Ringold Springs, drive north of Pasco on Road 68 off I-182.  Where it forks, bear right on Taylor Flats Road past Edwin Markam School and Mathews Corner until it ends in a "T".  Turn left on to Ringold Road that drops down into Ringold Coulee.  At the bottom of the second hill Ringold Road turns sharply left toward the river and another road goes straight ahead.  When you get near the river, look on your right and you will see springs.  Turn right on River Road and you will see more springs along the road on the right for several thousand feet.

On the weekend of April 27 and 28, the Lakeside Gem and Mineral Club will be having their 7th annual rock and mineral show in Building #1 at the Benton County Fairgrounds in Kennewick.  There will be about a dozen different dealers that will have everything from gorgeous mineral specimens to dinosaur fossils, jewelry, gemstones, and even equipment.  There will also be about 50 displays to look at and enjoy, including some special displays of amethyst flowers, rainbow hematite, and a large display of spheres made out of all kinds of different rocks and minerals.  There will also be a special flourescent mineral display room.

The show opens at 10 AM on both days and runs till 6 PM on Saturday and 4 PM on Sunday.  There will also be door prize drawings on both days, a silent auction, and a junior rock club area where kids can have a good time, try out the Wheel of Fortune, and find out more about the junior club.  Admission is $2.00 for adults, and kids under 16 are free if an adult accompanies them.  Parking is free.

Steve Reidel is a geologist with the Pacific Northwest National Laboratory in Richland, Washington and can be reached at sp.reidel@pnl.gov.  Visit the lab’s website at http://www.pnl.gov and the Applied Geology and Geochemistry’s Group website at  http://www.pnl.gov/agg/index.stm
