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How California could save up its rain to ease
future droughts as epic atmospheric river
rainfall drains into the Pacific

January 9 2023, by Andrew Fisher
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California has seen so much rain over the past few weeks that farm
fields are inundated and normally dry creeks and drainage ditches have
become torrents of water racing toward the ocean. Yet, most of the state
remains in severe drought.

All that runoff in the middle of a drought begs the question—why can't
more rainwater be collected and stored for the long, dry spring and
summer when it's needed?

As a hydrogeologist at the University of California at Santa Cruz, I'm
interested in what can be done to collect runoff from storms like this on
a large scale. There are two primary sources of large-scale water storage
that could help make a dent in the drought: holding that water behind
dams and putting it in the ground.

Why isn't California capturing more runoff now?

When California gets storms like the atmospheric rivers that hit in
December 2022 and January 2023, water managers around the state
probably shake their heads and ask why they can't hold on to more of
that water. The reality is, it's a complicated issue.

California has big dams and reservoirs that can store large volumes of
water, but they tend to be in the mountains. And once they're near
capacity, water has to be released to be ready for the next storm. Unless
there's another reservoir downstream, a lot of that water is going out to
the ocean.

In more populated areas, one of the reasons storm water runoff isn't
automatically collected for use on a large scale is because the first runoff
from roads 1is often contaminated. Flooding can also cause septic system
overflows. So, that water would have to be treated.
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https://www.washingtonpost.com/weather/2023/01/01/san-francisco-flooding-rainfall-record/
https://droughtmonitor.unl.edu/data/png/20230103/20230103_west_text.png
https://eps.ucsc.edu/faculty/Profiles/fac-only.php?uid=afisher
https://earthobservatory.nasa.gov/images/150804/atmospheric-river-lashes-california
https://cdec.water.ca.gov/resapp/RescondMain
https://doi.org/10.1007/s00244-021-00906-3
https://www.bio-sol.ca/blog/en/septic-system-during-heavy-rain/
https://www.bio-sol.ca/blog/en/septic-system-during-heavy-rain/
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You might say, well, the captured water doesn't have to be drinking
water, we could just use it on golf courses. But then you would need a
place to store the water, and you would need a way to distribute it, with
separate pipes and pumps, because you can't put it in the same pipes as
drinking water.

Putting water in the ground

There's another option, and that's to put it in the ground, where it could
help to replenish groundwater supplies.

Managed recharge has been used for decades in many areas to actively
replenish groundwater supplies. But the techniques have been gaining
more attention lately as wells run dry amid the long-running drought.
Local agencies have proposed more than 340 recharge projects in
California, and the state estimates those could recharge an additional
500,000 acre-feet of water a year on average if all were built.

One method being discussed by the state Department of Water
Resources and others is Flood-MAR, or flood-managed aquifer recharge
. During big flows in rivers, water managers could potentially divert
some of that flow onto large parts of the landscape and inundate
thousands of acres to recharge the aquifers below. The concept is to
flood the land in winter and then farm in summer.

Flood-MAR is promising, provided we can find people who are willing
to inundate their land and can secure water rights. In addition, not every
part of the landscape is prepared to take that water.

You could inundate 1,000 acres on a ranch, and a lot of it might stay

flooded for days or weeks. Depending on how quickly that water soaks
in, some crops will be OK, but other crops could be harmed. There are
also concerns about creating habitat that encourages pests or risks food
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http://www.fresnofloodcontrol.org/groundwater-recharge/
https://phys.org/tags/groundwater+supplies/
https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Water-Resilience/CA-Water-Supply-Strategy.pdf
https://www.watereducation.org/general-information/whats-acre-foot
https://water.ca.gov/programs/all-programs/flood-mar
https://phys.org/tags/water+managers/
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safety.

Another challenge is that most of the big river flows are in the northern
part of the state, and many of the areas experiencing the worst
groundwater deficits are in central and southern California. To get that
excess water to the places that need it requires transport and distribution,
which can be complex and expensive.

Encouraging landowners to get involved

In the Pajaro Valley, an important agricultural region at the edge of
Monterey Bay, regional colleagues and I are trying a different type of
groundwater recharge project where there is a lot of runoff from hill
slopes during big storms.

The idea is to siphon off some of that runoff and divert it to infiltration
basins, occupying a few acres, where the water can pool and percolate
into the ground. That might be on agricultural land or open space with
the right soil conditions. We look for coarse soils that make it easier for
water to percolate through gaps between grains. But much of the
landscape is covered or underlain by finer soils that don't allow rapid
infiltration, so careful site selection is important.

One program in the Pajaro Valley encourages landowners to participate
in recharge projects by giving them a rebate on the fee they pay for
water use through a "recharge net metering" mechanism.

We did a cost-benefit analysis of this approach and found that even
when you add in all the capital costs for construction and hauling away
some soil, the costs are competitive with finding alternative supplies of
water, and it is cheaper than desalination or water recycling.

Is the rain enough to end the drought?
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https://www.ppic.org/publication/groundwater-recharge/
https://www.ppic.org/publication/groundwater-recharge/
https://www.youtube.com/watch?v=U_BtWaM3SC4
https://www.youtube.com/watch?v=U_BtWaM3SC4
https://www.uctv.tv/shows/Recharge-Net-Metering-ReNeM-36130
https://phys.org/tags/capital+costs/
https://phys.org/tags/water/
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It's going to take many methods and several wet years to make up for the
region's long period of low rainfall. One storm certainly doesn't do it,
and even one wet year doesn't do it.

For basins that are dependent on groundwater, the recharge process takes
years. If this is the last rainstorm of this season, a month from now we
could be in trouble again.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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