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WATER FUTURES MARKET ANALYSIS 

 

 
 
 
 

Welcome to WATERTALK  

by Joshua Bell  

 
CLICK THE LINK BELOW  
 
“A 2 minute technical analysis video of H2O futures” 
 

 
https://vimeo.com/673093801  
 

 
 

https://vimeo.com/673093801
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NQH2O INDEX PRICE vs H2O FUTURES PRICE 

  
 
The new NQH2O index level of $689.61 was published on the 2nd  of February , up  $3.64 
or 0.53%.  The February Futures have been trading at a discount to the index of $2.97 to 
$15.97. This discount is narrowing showing bearish sentiment is dissipating.   
 
Below are the bid offer prices on different expiries being quoted in the market. 
 
February 22     683@690 
March 22         680@715 
April 22            726@755 
June 22            770@800 
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NQH2O INDEX HISTORY 

 
 
The graph above lays out the Nasdaq Veles water index by year, showing 2013- 2022. In 
very dry years, prices clearly rise through the spring, peaking in May to July (with the 
exception of 2015) as demand for water from farmers peaks. Prices then taper off 
heading into the winter on reduced demand, and the possibility of rain/snow.  
The restricted ability to “carry” water, much like one can do with financial contracts, 
gives this index the same type of seasonal pattern that one sees on some other 
commodities.  
 
The graph for 2021 is highlighted in red. It shows the same seasonal climb, but at record-
high values above each of the last eight years since February.  
Current bids and offers in the market are still higher than historic prices showing that 
expectations are that this is an exceptionally dry year and prices may not fall seasonally 
as much as they have in prior dry years.  
 
(John H Dolan, CME Market Maker) 
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H2O FUTURES AND NQH2O INDEX VOLATILITY ANALYSIS  

 
DAILY VOLATILITY 
Over the last week the February daily future volatility high has been 2.16% on January 
26th  and a low of 0% on the 24th. 

 
For the week ending on the February 2nd the two-month futures volatility is at a premium 
of 2.80% to the index, down 0.34% from the previous week. The one-month futures 
volatility is at a premium of 2.88% to the index, up 0.74% from last week. The one-week 
futures volatility is at a discount of 0.27% to the index, a reversal of 0.42% from the 
previous week. Futures and index volatility is mixed, potentially indicating the market is 
turning.  
 
 
Above prices are all HISTORIC VOLATILITIES and IMPLIED VOLATILITIES will be 
introduced once an options market has been established. All readings refer to closing 
prices as quoted by CME. 
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Daily H2O Futures Volatility vs Daily NQH2O Index 
Volatility

H2O Volatility NQH2O Volatility

ASSET 1 YEAR (%) 2 MONTH (%) 1 MONTH (%) 1 WEEK (%) 

NQH2O INDEX 35.06% 4.37% 4.42% 3.624% 
H2O FUTURES N/A 7.17% 6.70% 3.36% 
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CENTRAL VALLEY PRECIPITATION REPORT 

 
Central Valley average is calculated using data from 19 weather stations in the Central Valley, California.  
Data as of 02/02/2022 

STATION 
MTD 

(INCHES) 

WEEK ON 
WEEK 

CHANGE 
(INCHES) 

% OF 20 YEAR 
AVERAGE 

MTD 

2022 WYTD  VS 
2021 WYTD 

% 

2022 WY VS 20 
YEAR 

AVERAGE TO 
DATE % 

SAN JOAQUIN 5 
STATION (5SI) 

0 0.00 0.00% 62 102 

TULARE 6 STATION 
(6SI) 

0 0.00 0.00% 48 93 

NORTHERN SIERRA 8 
STATION (8SI) 

0 0.00 0.00% 51 116 

CENTRAL VALLEY 
TOTAL 

0.00 0.00 0.00% 54 104 

 

RESERVOIR STORAGE 

RESERVOIR STORAGE (AF) % CAPACITY 
LAST YEAR % 

CAPACITY 
HISTORIC ANNUAL 

AVERAGE CAPACITY % 

TRINITY LAKE 762,570 31 51 49 

SHASTA LAKE 162,144 36 47 55 

LAKE OROVILLE 1,641,539 46 35 80 

SAN LUIS RES 902,344 44 52 59 

 
Reference: California Water Data Exchange  
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SNOWPACK WATER CONTENT 

  

 
*Snow Water Equivalent, or SWE, is a commonly used measurement used by hydrologists and water 
managers to guage the amount of liquid water contained within the snowpack. In other words, it is 
the amount of water that will be released from the snowpack when it melts. SWE has regional 
variance. 
** April 1st is used as the benchmark as it when the snowpack in California is generally deepest. It 
has been used the benchmark date since 1941 by DWR and can be used to predict spring river flow. 

 

REGION 

*SNOWPACK 
WATER 

EQUIVALENT 
(INCHES) 

WEEK ON 
WEEK 

CHANGE 
(INCHES) 

% OF 
AVERAGE 
LAST YEAR 

% OF 20 YEAR  
HISTORICAL 

AVERAGE 

% OF 
HISTORICAL 
**APRIL 1ST 
BENCHMARK 

NORTHERN 
SIERRA 

16.8 -0.30% 66 90 58 

CENTRAL 
SIERRA 

16.7 -0.20% 76 90 57 

SOUTHERN 
SIERRA 

14 -0.10% 58 95 56 

STATEWIDE 15.9 -0.20% 68 92 57 
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  DROUGHT MONITOR 

The US Drought Monitor release their statistics with a 1-week lag to this report. Over 
the past week the has been 0% change in all classifications of drought. Still important to 
note that 0% of California is classed as being in Exceptional (D4) drought conditions and 
100% of California is in some form of drought. 
The U.S. Drought Monitor is jointly produced by the National Drought Mitigation Center at the University of Nebraska-Lincoln, the United States Department 
of Agriculture, and the National Oceanic and Atmospheric Administration. Map courtesy of NDMC. 
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CURRENT SATELLITE IMAGERY 
 The current satellite picture shows a dry western 
region of the US with 2 frontal systems in the NW 
Pacific which will bring some precipitation to the 
Seattle region with but not expected to affect 
further South. The second frontal system may get 
as far south as Northern California, but this is 
unlikely at present. 
 
Notably there is a massive storm over the Eastern 
US.   
 
The Southwestern US continues to look dry with 
a high-pressure system in place. This is showing 
no signs of weakening at present. 
There is no Monsoonal effect at this time of the 
year as the current weather systems dominate. 
 Our models are still showing that there is still the 

possibility for some precipitation over the next 2 months. 
 

10 Day Outlook 
 
An upper ridge will remain over the eastern Pacific at 
the start of the weekend with an upper low to the 
south off the coast of Baja. A shortwave forming to 
the nw of the ridge will displace it southward and 
prevent the upper low from moving northward the 
rest of the weekend. High pressure will then expand 
over CA/NV early next week.  
Bottom line, dry conditions forecast in the extended 
and likely beyond. CPC outlooks are consistent in 
showing a good chance of below normal precipitation 
through the middle of the month.  
 
 
Reference: National Weather Service / California Nevada RFC / Sacramento CA 

 
 
 

Map Reference: Dark Sky 
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WESTERN WEATHER DISCUSSION  
 
Much of the region has experienced alternating periods of wet and dry weather since 
the Water Year began on October 1, 2021. For example, a wet October was followed by 
a warm, dry November; an exceptionally stormy December; and a mild, dry January. As 
the West moves into the second half of its winter wet season, a return to stormy weather 
will be needed to sustain the drought improvement that occurred during October and 
December. According to the California Department of Water Resources, the water 
equivalency of the Sierra Nevada snowpack increased less than an inch (from 15.4 to 
16.0 inches) between December 30 and January 26, with the corresponding percent of 
average for the date falling from 160 to 103%. Compared to normal values, snow-water 
equivalency was appreciably lower (less than two-thirds of average in several river 
basins) across the eastern slopes of the Rockies, especially in eastern Wyoming and 
much of New Mexico, resulting is some drought deterioration. In New Mexico, topsoil 
moisture was rated 87% very short to short on January 23, according to the U.S. 
Department of Agriculture, while stock water supplies were 49% very short to short. 
With the recent dryness, compounded by long-term drought issues and warm, windy 
weather, a rare January wildfire—the 700-acre Colorado Fire—erupted near Big Sur, 
California, on January 21. 
 
Reference:  
 
Brad Rippey, U.S. Department of Agriculture 
Richard Heim, NOAA/NCEI 
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WATER NEWS 

CALIFORNIA WATER NEWS 
 

Dry January Means Less Water Than Normal in California Snow 
The water contained in California's mountain snow is now lower than the historical 
average after a January without significant rain or snow — a dramatic reversal from 
December that demonstrates the state's challenges in managing its water supply. 
Snow totals updated Tuesday by the state Department of Water Resources show the 
amount of water in the Sierra Nevada mountain's snowpack is at 92% of what's normal 
for this date. In December, heavy rain and snow left the state with 160% of its average 
snow water content. 
“Our climate is experiencing these volatile shifts form wet to dry year after year, and 
even month after month," said Sean de Guzman, manager of the department's snow 
surveys and water supply forecasting section. 
The extremely wet December followed by a dry January was strikingly similar to previous 
months, which included a very wet October followed by a dry November. 
De Guzman spoke from a location near Lake Tahoe where the state periodically 
measures snow pack. Snow totals there were slightly higher than average, indicating the 
varying conditions across the state. It's one of hundreds of locations where the state 
manually and electronically measures snow totals and water content. 
The whipsaw effects of the weather and precipitation were illustrated by the situation 
on the Nevada side of Lake Tahoe in Reno, which had zero precipitation the entire month 
of January for the first time in recorded history. That came months after the city 
experienced its wettest October since the National Weather Service began keeping 
records in 1893. 
California needs a wet winter to ease the drought because much of the state's 
precipitation typically falls between December and March. Most of California is now in 
what's considered severe drought according to the U.S. Drought Monitor, with only a 
small part of the state classified as being in the more serious extreme drought. That's a 
significant improvement over the situation a year ago. 
Winter snow is a crucial part of California's water supply and December through March 
are typically the wettest months of the year. Snow that melts in the mountains and runs 
down into California's lower elevations makes up about a third of the state's water 
supply. 
As of now, the water content in the snow is at 57% of the April 1 average, a key 
measurement data that indicates how much water the state will have from runoff in the 
spring and summer. 
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“That one dry month of January basically wiped out whatever head start we had 
as we head towards the end of winter,” de Guzman said. 
Original Article: U.S News by Associated Press 
 

Get Ready for Climate Whiplash from DWR’s February Forecast 
While many had hoped that the huge storms in October and December would bring an 
end to California’s drought, it was always going to take a lot more rain and snow to make 
up for the deficit after several dry years (as wonderfully illustrated in the fourth graph 
from this story in the LA Times).  But after January’s near-record dry conditions, and 
the increasing likelihood of dry conditions through mid-February, it’s time to get serious 
about preparing for a third dry year in 2022.  While we can all hope for the best, 
California needs to prepare for the worst. Unfortunately, the California Department of 
Water Resources’ (“DWR”) forecasts aren’t helping California prepare how dry this year 
is likely to be, at least barring a March miracle.  As a result, DWR and the U.S. Bureau of 
Reclamation need to reconsider water supply allocations and hold off on making any 
additional water supply allocations until it’s clear there is enough water to support those 
allocations and meet environmental commitments. 
DWR’s hydrological forecast from January was unreasonably optimistic after 
December’s storms, and DWR’s February forecast is going to look much, much grimmer. 
How much worse?  We won’t know for sure until DWR releases the updated forecast on 
February 8, but I expect that DWR’s conservative (90%) forecast in February will look 
worse than DWR’s worst-case (99%) forecast in January. And if February is dry (as the 
models and forecasts are anticipating), the March forecasts will look even worse than 
this.  This may come as a shock for agencies that were making plans based on January’s 
overly optimistic forecasts from DWR.  California needs to get ready for the climate 
whiplash as the water that was assumed to fill upstream reservoirs in the January 
forecast has disappeared from the February forecast. 
The table above compares DWR’s January 1st forecast of total runoff into Shasta 
Reservoir for the water year with the January 27th forecast from the California Nevada 
River Forecast Center (their forecast is updated daily, and it has been declining as the 
weather stays dry; for instance, on January 13th, the 90% forecast was 3.324 MAF – still 
far below DWR’s 99% forecast).  DWR’s January 1st forecast (online here) estimated that 
the total runoff into Shasta Reservoir for the water year would be more than 4.1 million 
acre feet under the 90% (conservative) forecast and more than 3.5 million acre feet 
under the 99% (worst case) forecast.  In contrast, CNRFC’s 90% forecast estimates less 
than 3.1 million acre feet of water flowing into Shasta reservoir this year – substantially 
less than DWR’s 99% forecast from January. 
It’s critically important early in the season to use conservative forecasts, because if the 
forecast is wrong – and while forecasts are helpful, they are almost always wrong to 
some degree – it’s far better to underestimate how much water there will be, rather 

https://www.usnews.com/news/us/articles/2022-02-01/dry-january-means-less-water-than-normal-in-california-snow
https://www.latimes.com/california/story/2022-01-08/charts-show-why-california-recent-rain-wont-end-drought
https://www.latimes.com/california/story/2022-01-08/charts-show-why-california-recent-rain-wont-end-drought
https://twitter.com/Weather_West/status/1486356026693591053
https://cdec.water.ca.gov/reportapp/javareports?name=SRWSI.pdf
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than overestimate how much water there will be. Early in the season agencies use 
the 90% forecast, because it generally means that conditions are anticipated to be 
wetter than the forecast in 90 years out of 100.  Last spring, DWR got those monthly 
runoff forecasts spectacularly wrong, with DWR’s May forecast of runoff (from April to 
July) dropping nearly 700,000 acre feet from the April forecast (this reduction in 
estimated runoff was captured in the weekly updates between early April and early 
May, but apparently management wasn’t paying attention until the May forecast came 
out and they were shocked and petitioned the State Water Board to allow them to 
violate water quality objectives, even as DWR and Reclamation continued to allocate 
more than 4 million acre feet of water to their contractors).  
Original Articles: NRDC by Doug Obegi 
 

California ballot measure to build more reservoirs, water projects dies due 
to lack of signatures  
Supporters of a proposed November ballot measure to provide billions of dollars to build 
new dams, desalination plants and other large water projects in California announced 
Tuesday they are ending their campaign due to lack of signatures and funding. 
“Despite crafting an initiative that would solve California’s challenge of chronic and 
worsening water scarcity, and despite recent polling that indicates over 70% of 
California’s voters support increased state spending on water infrastructure, the 
campaign has been unable to attract the financial support necessary to gather the 
required 1 million signatures,” the campaign said in a statement. 
The initiative would have required that 2% of California’s general fund, or about $4 
billion, be set aside every year to expand water supplies until 5 million acre feet of 
additional annual water supply was created.  Dams and reservoirs, desalination plants, 
recycled water plants and other projects such as upgrading canals and pipes could be 
funded, as could some conservation efforts. 
Supporters had hoped that California’s ongoing drought would provide political 
momentum. But it failed to take off. 
The measure, known as the “Water Infrastructure Funding Act of 2022,” needed 997,132 
signatures of registered voters by April 29 to qualify for the November statewide ballot. 
Volunteers obtained “less than 100,000,” campaign spokesman Edward Ring said last 
week. 
And while the campaign estimated it needed about $10 million to hire paid workers to 
collect signatures and build a statewide effort, it raised only about $165,000, mostly 
from Central Valley farm interests. It never could win the funding of large construction 
labor unions, who were seen as key to its success. 
Andrew Meredith, president of the State Building and Construction Trades Council of 
California, one of the state’s largest construction unions, said Friday the campaign did 
not gather enough momentum. 

https://cdec.water.ca.gov/reportapp/javareports?name=B120UP.202104
https://www.waterboards.ca.gov/waterrights/water_issues/programs/drought/tucp/docs/2021/20210517_dwr_usbr_tucp.pdf
https://www.nrdc.org/experts/doug-obegi/whos-getting-unreasonable-water-allocations-ca
https://www.nrdc.org/experts/doug-obegi/whos-getting-unreasonable-water-allocations-ca
https://www.nrdc.org/experts/doug-obegi/get-ready-climate-whiplash-dwrs-february-forecast
https://morewaternow.com/
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“We need to be diligent and ensure that our contributions translate to a net 
benefit for our members,” he said. 
The measure was endorsed by 27 state lawmakers, including 18 Republicans, one 
independent and eight Democrats, including one from the Bay Area, Assemblyman Tim 
Grayson, D-Concord. 
Environmentalists, however, made defeating it a top priority. Groups including the 
Sierra Club and Defenders of Wildlife said the measure would have been a giveaway to 
agricultural interests by abandoning a long-held tradition of requiring local supporters 
of new dams and other water projects to help pay a significant amount of their costs. 
Original Article: Mercury News by Paul Rodgers 
 

With budget surplus, now is the time to fund vital water projects 
Over the past 40 years, California has not completed a major water storage project of 
statewide significance despite the state’s population nearly doubling. 
Without substantial new investments and commitments to capture, store and move 
water throughout the state, whole communities will be subject to water scarcity and 
farmers will be unable to produce adequate food supplies, threatening food and national 
security. 
California’s failure to plan for drought conditions is forcing farmers to fallow hundreds 
of thousands of acres – many to the edge of ruin. Aside from the livelihoods of the many 
tens of thousands of farmers, ranchers, workers, truckers, veterinarians, packers and 
others who make up California’s agricultural industry, we must examine our own food 
security. 
We cannot simply conserve or recycle our way out of current and future droughts. More 
water storage and infrastructure is a fundamental part of the solution.  
As chair of the Senate Agriculture Committee (Andreas Borgeas) and vice chair of the 
Budget Committee (Jim Nielsen), we feel a great sense of urgency to find solutions to 
the mismanagement of California’s water system. That is why we are introducing Senate 
Bill 890 to help facilitate building water storage by making significant investments in 
California’s above-ground water storage and conveyance infrastructure. 
Specifically, SB 890 would establish the Water Storage and Conveyance Fund, providing 
$2.6 billion to complete funding requirements for Sites Reservoir and augmenting 
by $685 million the budget to repair the Friant-Kern and Delta-Mendota canals and the 
San Luis Field and San Joaquin Divisions of the California Aqueduct.  
Proposition 1, approved by voters in 2014, dedicated $2.7 billion for above-ground 
water storage projects. One of those projects – Sites Reservoir in Northern California – 
would help the state store an additional 1.5 million acre-feet of water. However, red 
tape, environmental pushback and insufficient funding to meet increasing construction 
costs has obstructed it from any meaningful progress. Not a single new drop of water 
has been stored since the voters passed this initiative. 

https://morewaternow.com/legislators-support-more-water-now/
https://www.stopthewaterscam.com/
https://www.stopthewaterscam.com/
https://www.mercurynews.com/2022/02/01/california-ballot-measure-to-build-more-reservoirs-water-projects-dies-due-to-lack-of-signatures/
https://www.sfchronicle.com/politics/article/Exasperated-by-drought-farmers-could-be-critical-16426540.php
https://www.sfchronicle.com/politics/article/Exasperated-by-drought-farmers-could-be-critical-16426540.php
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB890
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB890
https://cssrc.us/sites/default/files/Caucus%20FINAL%202022%20Water%20Budget%20Request%20Letter.pdf
https://bondaccountability.resources.ca.gov/p1.aspx#:~:text=The%20Water%20Quality%2C%20Supply%2C%20and,storage%2C%20and%20drinking%20water%20protection.
https://sitesproject.org/
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Another example is last year’s Senate Bill 559, a bipartisan bill that would have 
provided significant funding to repair several Central Valley conveyance systems 
including the Friant-Kern Canal. The southernmost third of Friant-Kern has lost 60% of 
its ability to carry water, and farms, cities and rural communities that rely on the canal 
are losing up to 300,000 acre-feet of water per year in deliveries.  
Similarly, the diversion capacity of the Delta-Mendota Canal has decreased 30% at its 
terminus. With the knowledge of these major deficiencies in our conveyance systems, 
the majority party stripped SB 559 of its funding for these projects, despite the state 
possessing a huge budget surplus. 
The Legislature has a rare window of opportunity to fund these critical water 
infrastructure projects by using some of the $12 billion in excess taxpayer revenues 
already collected. Under state law, when revenues exceed the state’s spending limit – 
the Gann Limit –  infrastructure projects may be financed using revenue from the 
general fund.  
Senate Republicans are urging Gov. Gavin Newsom and the Legislature to put some of 
the state’s surplus funds toward vitally needed water storage. The completion of Sites 
Reservoir and repairs on the Central Valley canals would go a long way toward 
preserving public health, protecting the environment and maintaining economic 
viability.  
Furthermore, state leaders must eliminate the red tape and obstacles that stall or kill 
water storage and conveyance projects behind the scenes. We must protect people and 
communities while ensuring food supplies and national security remain stable. 
Original Article: Cal Matters by Jim Nielsen and Andreas Borgeas  
 

‘Reduced Risk’ Pesticides Are Widespread in California Streams 
A new generation of pesticides promoted as safe alternatives to compounds shown to 
endanger the environment and public health are turning up in California streams at toxic 
levels, researchers with the U.S. Geological Survey report.  
Insect populations are plummeting around the world, leaving scientists scrambling to 
understand the relative contributions of factors as diverse as habitat loss, parasites, 
climate change and pesticides in a race to reverse the declines. Teasing out pesticides’ 
role in this biodiversity crisis has proven a daunting task, challenging scientists to keep 
pace with the steady stream of chemicals released to replace those found to be harmful. 
In the new study, USGS scientists developed tools specially designed to detect newer 
classes of pesticides including neonicotinoid insecticides, best known for their suspected 
role in driving bee declines. To understand how these so-called “new generation” 
pesticides are affecting aquatic ecosystems, the scientists sampled scores of small 
streams along California’s Central Coast, from Sonoma County to Santa Barbara. The 
region is an “ideal setting” to get a broad sense of how pesticides are affecting streams, 

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202120220SB559
https://www.sacbee.com/news/california/water-and-drought/article254110403.html
https://ballotpedia.org/California_Proposition_4,_Government_Spending_%27Gann_Limit%27_Initiative_(1979)
https://cssrc.us/content/senate-republicans-call-full-funding-water-projects-amidst-massive-state-budget-surplus
https://calmatters.org/commentary/2022/02/with-budget-surplus-now-is-the-time-to-fund-vital-water-projects/
https://www.pnas.org/content/118/2/e2023989118#sec-5
https://www.syndicatdesabeilles.ch/files/documents/files/SAS%20-%20AAAS%20-%20Neonicotinoid%20Pesticide%20Reduces%20Bumble%20Bee%20Colony%20Growth%20and%20Queen%20Production%2C%202012.pdf
https://www.syndicatdesabeilles.ch/files/documents/files/SAS%20-%20AAAS%20-%20Neonicotinoid%20Pesticide%20Reduces%20Bumble%20Bee%20Colony%20Growth%20and%20Queen%20Production%2C%202012.pdf
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the scientists said, because it contains both intensive agriculture and large urban 
areas where pesticides are used. 
The team found pesticides in all but two of 85 streams sampled. When they found a 
specific pesticide, they found it nearly every time they sampled a stream, which they did 
once a week for six weeks. Many of the newer compounds would have been missed 
using older methods.            
The findings of the peer-reviewed study, published in the February issue of Science of 
the Total Environment after an early online release in October, underscore how difficult 
it is for scientists to understand how novel pesticides are harming diverse species and 
the ecosystems that support them.  
Original Article: Inside Climate News by Liza Gross  
 

Los Angeles Is Building a Future Where Water Won’t Run Out 
A helicopter whisks off a rooftop in downtown Los Angeles, climbs above a thin layer of 
haze and soars over barren mountains past the city’s edge. Soon, scars of climatic stress 
are evident to L.A. Mayor Eric Garcetti and Martin Adams, general manager and chief 
engineer of the city’s water and power department, as they peer out the windows. Trees 
torched years ago by wildfire. Flats parched by sun and little precipitation. 
It’s another July scorcher, days after California Governor Gavin Newsom asked residents 
to conserve amid one of the worst droughts on record. The crisis spans across the 
southwestern U.S. Outside Las Vegas, the enormous Lake Mead reservoir that feeds the 
Golden State as well as Nevada and Arizona plunged in June to its lowest level since 
1937. In August, federal officials ordered the first-ever water cuts on a Colorado River 
system that sustains about 40 million people. Even after pounding holiday storms, 64% 
of the land in Western states was still experiencing severe to exceptional drought in 
January, which is on track to be the driest on record in some parts. 
Yet leaders of Los Angeles—a metropolis forged by water heists from distant lands—
think they’re on a path to drought resiliency. Heavy investments in water storage, 
rainwater capture and reclamation are serving towards a goal of supplying 70% of the 
city’s water from local sources by 2035. 
“I have a strange confidence that we’re going to have plenty of water,” Garcetti says on 
a break on his day-long tour of water resources and communities north of L.A. that help 
hydrate his city. 
Los Angeles has grown and thrived by piping in water from faraway places, and with 
meager precipitation and fast-melting snowpack the norm, a drier future almost 
certainly awaits. But observers say Garcetti’s confidence in L.A.’s potential for self-
reliance is well founded.  
“The L.A. area is going to be the epicenter of climate adaptation in urban water in the 
world,” says Felicia Marcus, the former chair of the California State Water Resources 
Control Board and former board president of L.A.’s department of public works who is 

https://www.sciencedirect.com/science/article/abs/pii/S0048969721057612?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048969721057612?via%3Dihub
https://insideclimatenews.org/news/01022022/reduced-risk-pesticides-california/?mc_cid=e7cd5974b6&mc_eid=635b7e9e25
https://www.gov.ca.gov/2021/07/08/as-drought-conditions-intensify-governor-newsom-calls-on-californians-to-take-simple-actions-to-conserve-water/
https://www.gov.ca.gov/2021/07/08/as-drought-conditions-intensify-governor-newsom-calls-on-californians-to-take-simple-actions-to-conserve-water/
https://www.bloomberg.com/news/articles/2021-12-02/drought-has-gripped-every-inch-of-california-for-almost-7-months
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?West
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?West
https://www.washingtonpost.com/weather/2022/01/24/california-drought-outlook-record-january/
https://plan.lamayor.org/targets/targets_plan.html
https://plan.lamayor.org/targets/targets_plan.html
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now a visiting fellow at Stanford University. “It’s going to be expensive, but it’s 
going to seem like a bargain compared to being without water.” 
Work is already underway. The city is planning massive upgrades to its wastewater 
treatment plants to make that water potable. Initial costs for new treatment required at 
the city’s Hyperion Water Reclamation Plant are about $4.3 billion. This is a key piece of 
L.A.’s water-security puzzle: to source 35% of the city’s water from recycling, up from 
2% currently. 
Meanwhile, some of the largest groundwater treatment facilities in the world are under 
construction throughout the San Fernando Valley, while federal-ordered remediation by 
groundwater polluters is underway. To retain more of the scarce precipitation that hits 
the city, L.A. is expanding the catch-basins and inlets that recharge its aquifers, with a 
plan to double its annual rainwater capture capacity over the next 15 years. Today, a lot 
of stormwater flows into the ocean. Bolstering the ability to conserve and reuse such 
supplies will boost the city’s self-sufficiency, Adams says. 
Original Article: Bloomberg Green by Brian Eckhouse and Laura Bliss  
 

The 2022-23 Budget Water and Drought Response Proposals 
Governor Provides $880 Million to Continue Current Year’s Water Resilience Package 
and Additional $750 Million for Drought Response.  
The 2021-22 budget package included an agreement to provide $4.6 billion across three 
years for water activities, including $3.3 billion in the current year. Consistent with that 
agreement, the Governor’s 2022-23 budget includes $880 million in General Fund for 11 
programs. The Governor also proposes an additional $750 million in General Fund for 
what he characterizes as drought response activities. Of these funds, $500 million would 
be for specified activities—including $200 million for water conservation efforts and $65 
million for activities that would address immediate drought conditions—whereas the 
Governor has not yet specified uses for $250 million. 
Addressing State’s Longer-Term Ability to Respond to Droughts Has Merit, but 
Legislature Recently Made Significant Investments in Building Water Resilience.  
While the Governor has presented his $750 million package as being for drought 
response, most of the proposed activities would not address conditions this summer and 
fall. Moreover, it remains too early to know whether the state will again experience 
severe drought conditions this year. While building drought resilience is an important 
statewide priority, given its recent investments, the Legislature does not need to 
approve the Governor’s proposals in order to make progress towards this goal. The 
Legislature’s recent budget decisions have already ensured that the state has a 
significantly expanded focus on enhancing water supply, addressing fish and wildlife 
needs, responding to drinking water shortages and contamination, and managing lands 
for multiple benefits.  

https://www.lamayor.org/mayor-garcetti-los-angeles-will-recycle-100-citys-wastewater-2035
https://www.lamayor.org/mayor-garcetti-los-angeles-will-recycle-100-citys-wastewater-2035
https://www.bloomberg.com/news/features/2022-01-31/los-angeles-plans-a-future-where-water-always-flows
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Recommend Legislature Develop Funding Approach Focused on Highest Priority, 
Most Cost-Effective Activities. 
While improving longer-term statewide drought resilience has merit, we recommend 
the Legislature weigh this goal against its other budget priorities, given its recent large 
investments in similar activities. If allocating additional funding for improving water and 
drought resilience is a legislative priority in 2022-23, we recommend modifying the 
Governor’s proposal to fund the mix of programs the Legislature deems to be the highest 
priority and most cost-effective for achieving its goals. For example, this could include 
less emphasis on funding for water conservation or comparatively more funding for 
groundwater recharge and storage projects. Considering how the various proposals 
affect the state appropriations limit calculation will also be an important factor in the 
Legislature’s final decisions. Given the uncertainty about how the state’s hydrology and 
conditions will evolve, we recommend waiting until the May Revision to determine how 
much funding to allocate for urgent drought response activities. Finally, given both the 
important state goal of increasing water resilience and the magnitude of recent 
investments, we recommend both near-term and ongoing legislative oversight of 
funding from the recent Drought and Water Resilience package. 
Original Article: Legislative Analyst’s Office 
 

Santa Monica breaks ground on potable water treatment plant 
The City of Santa Monica, Calif. has broken ground on its Arcadia Water Treatment Plant 
(WTP), as well as on restorations to the Olympic Well Field. The key water infrastructure 
improvements are a component of the City’s goal of becoming water self-sufficient by 
2023. 
Santa Monica’s water system comprises groundwater basins, treatment facilities, and 
imported water connections to serve 18,000 customers with an average annual water 
demand of approximately 11,600 acre-feet per year (AFY). About 50 to 60 percent of its 
water supply is from local groundwater resources. The remainder consists of imported 
water. 
Following 2015 statewide emergency drought conditions, the City responded with an 
aggressive water conservation effort which yielded a 25 percent decrease in water 
demand and the need to develop a diverse, sustainable, and drought-resilient water 
supply. 
Additionally, the City mapped a path toward water self-sufficiency through further 
innovative conservation and efficiency programs, demand reduction, and the addition 
of local water supplies as outlined in the City’s 2018 update of its Sustainable Water 
Master Plan (SWMP). 
Expansions to the Arcadia WTP and restoration of the Olympic Well Field are core 
components of the SWMP. The $72 million project is an immediate solution to 

https://lao.ca.gov/Publications/Report/4509#Background
https://www.smgov.net/uploadedFiles/Departments/Public_Works/Water/SWMP.pdf
https://www.smgov.net/uploadedFiles/Departments/Public_Works/Water/SWMP.pdf
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developing sustainable and drought-resilient water supplies and expanding 
groundwater production. 
“By maximizing local water resources, Santa Monica residents and businesses will 
benefit from long-term cost savings and water security,” said the City’s water resources 
manager Sunny Wang. “This new diversified water portfolio will provide a more 
sustainable, economical source while reducing our water supply energy footprint.” 
With the potential to provide up to 3,200 AFY of groundwater, restoring the Olympic 
Well Field includes construction of a new Olympic Advanced Water Treatment Facility 
(AWTF) co-located at the Arcadia WTP. 
The Olympic AWTF will consist of ultraviolet/advanced oxidation process trains and 
granular activated carbon filters to remove industrial contaminants and return the basin 
to its full production capacity while meeting drinking water standards. Further 
improvements include constructing two groundwater production wells and a pipeline 
transporting Olympic Well Field groundwater to the Olympic AWTF. 
Restoring the Olympic Well Field is a vital element in Santa Monica’s water self-
sufficiency goal and reducing reliance on imported supplies. 
To support development of alternative water supplies and the well field’s restoration, 
expansions and upgrades at the Arcadia WTP will increase potable water production 
from 9,900 to 13,400 AFY. New concentrate treatment technology and flow reversal 
reverse osmosis (RO) installations will boost plant efficiency from 80 percent to 90 
percent or greater. The flow reversal RO technology will be the first municipal 
installation of its kind in the United States. 
Funding for the project comprises $10 million from the California Department of Water 
Resources Prop 1 Water Desalination Grant Program and up to $19.6 million over 25 
years from the Metropolitan Water District of Southern California’s Local Resources 
Program. 
Expected to be completed by summer 2023, the project is being delivered via a 
progressive design-build method by Walsh Construction and Brown and Caldwell. The 
team is responsible for the design, permitting, construction, final permitting, and 
commissioning of facility improvements. 
“Santa Monica is a recognized leader for its progressive environmental and water 
conservation policies,” said Brown and Caldwell design manager Adam Zacheis. “We 
congratulate the City on this landmark milestone and for their commitment to the 
communities they serve.” 
Original Article: Water World  
 

State gives thumbs-down to most San Joaquin Valley groundwater plans 
Groundwater plans for eight “critically overdrafted” subbasins in the San Joaquin Valley 
were deemed incomplete by the state Department of Water Resources on Friday. 

https://www.waterworld.com/drinking-water/press-release/14232943/santa-monica-breaks-ground-on-potable-water-treatment-plant
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Plans covering the Kern, Eastern San Joaquin, Merced, Chowchilla, Kings, Kaweah, 
Tulare Lake and Tule subbasins were all officially labeled as “incomplete” by the 
DWR. On Jan. 21, the department also deemed four other groundwater plans 
incomplete, including Westlands Water District’s in western Fresno County. 
In Kern County — where groundwater is being overdrafted by more than 324,000 acre 
feet a year, on average — DWR staff hit on the need for better coordination among the 
groundwater sustainability agencies. Agencies are using “fragmented” data and 
methodologies to determine the overall ingo/outgo for the subbasin, according to the 
water officials. 
Without all agencies on the same data page, it will be difficult to know if the 180 listed 
projects and actions to staunch the area’s groundwater hemorrhaging are actually 
working, according to DWR’s analysis. 
Beyond that, the state suggested that Kern’s deficit could not be filled by groundwater 
recharge projects alone and managers must also look at “demand reduction.” 
“A pragmatic outlook is that a significant amount of the 324,326 acre-feet per year will 
not be realized through supply augmentation only,” the evaluation states. 
“It’s a tough thing,” to implement pumping limits, said Buena Vista Water Storage 
District General Manager Tim Ashlock. “No one wants to be the one to do it, but we all 
know it has to be done.” 
For its part, Buena Vista only had a few small corrections to its plan, he said. 
Managers for all the deficient subbasins will now have six months to address plan 
deficiencies as outlined by the state and resubmit them to DWR for another review. If 
the plans are rejected at that time, the state Water Resources Control Board could take 
over the subbasins and manage groundwater directly, or take other, more punitive 
actions. 
Original Article: Bakersfield by Jesse Vad and Lois Henry 
 

Stop asking when California’s drought will be over. Dry winters are the 
new normal 
A month ago, when California received a record-breaking bounty of December rain and 
snow, headlines up and down the state asked different versions of the same hopeful 
question: Is the drought finally over? Now that we’ve reached the end of the driest 
recorded January in Fresno history — barely a trace of rain — and no meaningful 
precipitation in the February forecast, time to throw that entire premise out the 
window. 
 
Because obviously, the drought isn’t over. But more than that, it’s time to stop using 
that word to describe our current climate pattern. “Drought” implies a temporary 
situation. This is the way things are and will be. Bursts of precipitation followed by 
months of dry weather is the new normal. And the sooner we start accepting that reality, 

https://www.bakersfield.com/news/state-gives-thumbs-down-to-most-san-joaquin-valley-groundwater-plans/article_875a1770-8163-11ec-9d1e-134dde6282f8.html
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the better. California began 2022 with a robust snowpack measured at 160 
percent of average statewide. In the southern Sierra, which includes the San 
Joaquin River watershed and those south, the number was 170 percent. 
 
Talk about a short-lived celebration. Following our parched January, the statewide 
average is down to 99 percent of normal (as of Friday) and shrinking by the day. And if 
we don’t get any snow between now and April 1, the official end of rainfall season, we’d 
be at 58 percent of normal for the year. Oops, caught myself. Those figures represent 
the old normal. By that, I mean the normal containing the 20th century, an usually wet 
period of the state’s history during which our water storage and conveyance systems 
were built. It all worked because winter storms produced an ample Sierra snowpack that 
reliably melted every spring and summer to fill reservoirs and deliver enough water to 
meet the ever-growing demand. Those days are over. Now and for the foreseeable 
future, our water will arrive haphazardly. Leading climate scientists have a term for 
California’s new weather. They call it “climate whiplash” in reference to the rise of wild 
swings between extreme events. 
 
How wild? Think intense drought interspersed with record downpours. Or destructive 
forest fires followed closely by equally destructive floods. Does any of that sound 
familiar? Ask residents of Montecito, an unincorporated community outside Santa 
Barbara. In December 2017, a devastating wildfire swept through the area. Weeks later 
torrential rains pelted the same burned-out ground causing floods and debris slides that 
killed 23 people. MORE DAMS NOT THE SOLUTION Rather than arriving in fairly even 
amounts during December, January and February, California’s rain and snow falls 
unpredictably. There are years like this one when we get pounded early and then the 
spigot suddenly gets shut off. There are years like 2021, when we get hardly any 
precipitation at all. And there are years like 2018, when months of dry weather were 
halted by freaky March snowstorms. As part of the new, warmer normal, water that 
used to remain stored in the mountains as snow now melts sooner and more quickly, or 
falls as rain instead, and starts to fill our reservoirs months before the demand hits. 
Studies show these extreme, often untimely wet events have been increasing in 
magnitude for the last 50 years. 
Original Article: Fresno Bee by Marek Warszawski  
 

MID and TID take a step toward capturing a lot more water from 
Tuolumne in wet years 
The Modesto and Turlock irrigation districts hope to greatly increase their diversions in 
years when the Tuolumne River runs high. Their boards voted Tuesday, Jan. 25, to submit 
a new water rights application to the state. The multi-year process could result in the 
districts building new storage above or below ground. District leaders said the move was 
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prompted in part by climate change, which has brought wilder swings between 
wet and dry cycles. They seek more storage from abundant years to help them 
through droughts in the decades ahead. 
 
The storage projects could be costly, though details are not yet known. And some will 
likely draw protests from environmental and fishing groups. The above-ground options 
include modestly enlarging Don Pedro Reservoir, already one of California’s largest, or 
building smaller reservoirs within a radius of about eight miles. 
 
The districts also will explore a connection to nearby New Melones Reservoir on the 
Stanislaus River. It is even bigger than Don Pedro and could make water management 
more flexible. Groundwater recharge could be done via flood irrigation on farms or by 
creating basins for this purpose. The districts seek up to 2.7 million acre-feet of water in 
wet years, roughly triple the average consumption by farmers and city residents now. 
MID and TID examined rain and snow runoff back to 1998 and found 13 years when at 
least some water would have been available under the rights they are seeking. The total 
averaged about 840,000 acre-feet in those years. 
Original Article: The Modesto Bee by John Holland 
 

TUD Leaders Give Update On PG&E Negotiations  
Tuolumne Utilities District officials provided new details on efforts to acquire PG&E 
infrastructure, and related water rights, during this past weekend’s Mother Lode Views. 
District General Manager Don Perkins stated, “We hope to have a fully completed and 
executed purchase and sales agreement by the end of this year.” 
Adding, “It is similar to buying a home and going through a title transaction, only it is 
times a hundred. There are so many different facilities out there that need to be 
identified. (Determining) What is going to go to TUD and what’s going to stay with PG&E, 
whether it is real property, easements or roads.” 
We reported earlier that the district has hired a PR firm to help educate the public on 
the potential acquisition. 
The potential cost to the district to acquire the Tuolumne Main Canal and reservoirs like 
Pinecrest and Lyons is not immediately known to the public, as the negotiations are 
being done in closed session. But Perkins says more information should come to light 
later this year and there will be public meetings to review the proposal. 
TUD is currently in exclusive negotiations with PG&E. TUD receives water free from 
PG&E under a long-standing agreement. PG&E is looking to downsize its infrastructure 
and if TUD does not take it over, it could open the door to private ownership. 
Board President Barbara Balen added, “The entire board, 5-0, is deeply committed for 
the long term to get our county of origin source water and senior water rights and to 
keep those in the public domain. I cannot stress that enough. The concern is that we 

https://www.modbee.com/news/business/agriculture/article257779498.html
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want to keep the water affordable. Allowing water to be commoditized, under 
let’s say a private purveyor, would change that picture.” 
Original Article: My Mother Lode by BJ Hansen  
 

NorCal agencies approve plan to reduce climate change risks to water 
supply 
The South Sacramento Valley is at risk of groundwater shortages within the next 50 
years. This is due to the predictive model implemented by the Sacramento Groundwater 
Corporation (SGA). Climate change is the main cause of the deficit. Rising global 
temperatures have changed large-scale weather patterns, making the rainy season 
inconsistent in Northern California. Meanwhile, as water demand in the region is 
increasing, SGA and four other groundwater sustainability agencies in parts of the Satter, 
Placer and Sacramento counties will provide groundwater supplies for the region for 
generations to come. We have developed a long-term plan to maintain it. James Payfer, 
Managing Director of SGA, said the approach to this plan is similar to how to use a 
checking account. “I don’t want to overdraft. I want to make a deposit before making a 
withdrawal. I can do that in a groundwater basin. It will be a very useful way to adapt to 
climate change,” he said. As long as the plan works, most people will not notice the 
impact, he said. The basic goal of this plan is to avoid major water restrictions by 
carefully balancing its water supply “bank accounts”. The plan requires proactive action 
with sufficient permits and land use to maintain a balance between surface and 
groundwater. Groundwater levels are monitored regularly and plans are resubmitted 
every five years to ensure that things are on a promising track. 
Sacramento, CA — 
The South Sacramento Valley is at risk of groundwater shortages within the next 50 
years. This is due to the predictive model run by the Sacramento Groundwater Authority 
(SGA). 
Climate change is the main cause of the deficit. Rising global temperatures have changed 
large-scale weather patterns, making the rainy season inconsistent in Northern 
California. Meanwhile, water demand in the region has increased. 
As a result, SGA and four other groundwater sustainability agencies in parts of the Satter, 
Placer and Sacramento counties have developed long-term plans to maintain 
groundwater supply in the region for generations to come. Did. 
James Payfer, Executive Director of SGA, said the planning approach is similar to how to 
use a checking account. 
“I don’t want to overdraft. I want to make a deposit before withdrawing. I can do that in 
the underground water basin and it will be a very useful way to adapt to climate change,” 
Peifer said. .. 
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As long as the plan works, most people will not notice the impact, Peifer said. The 
basic goal of this plan is to avoid major water restrictions by carefully balancing its 
water supply “bank accounts”. 
The plan requires proactive action with sufficient permits and land use to maintain a 
balance between surface and groundwater. Groundwater levels are monitored regularly 
and plans are resubmitted every five years to ensure that things are on a promising track. 
NorCal agencies approve plan to reduce climate change risks to water supply Source 
link NorCal agencies approve plan to reduce climate change risks to water supply 
Original Article: California News Times  
 

Here is the first step to a sustainable water policy 
Water that is promised in a contract but can’t be delivered is called “paper water” – 
shorthand for water that does not exist except in legal documents. 
During its mid-20th century frenzy of dam and canal construction, California allocated 
much more water than it actually had. These paper water commitments far exceed the 
amount of water than is available in our reservoirs and rivers. According to a study from 
the University of California, Davis, “appropriative water rights filed for consumptive uses 
are approximately five times greater than estimated surface water withdrawals.” 
What this restrained academic language reveals is a management crisis: no matter how 
much it rains and snows in California, we will always have a chronic water shortage 
because of overallocation. 

Why is this happening? As the UC Davis study found, the state has promised five 
times more water than could ever be delivered. Accelerating climate change only 
compounds the problem: Virtually all reputable computer models confirm California will 
receive less snow in coming decades, meaning our water deficit will only grow. 
Meanwhile, overallocation remains at the core of California Department of Water 

Resources policy. In 2021, the State Water Project could deliver only 5% of its 

contracted water.  
Paper water also is extremely expensive. The total fixed costs for the State Water Project 
last year were more than $3 billion. These fixed costs must be paid even if no water is 
delivered. The Metropolitan Water District that serves Los Angeles and surrounding 
areas had to pay a significant portion of that bill – $654 million, inclusive of power costs 

– in 2020, while receiving only 20% of their promised water. In 2021 it was even 

worse – the agency paid the same figure and received 5%. 
Further, the effects of overallocation to the environment have been catastrophic as 
farmers and other users struggle to make up for the surface water shortfall. Aquifers are 
being pumped at unsustainable rates across the state, particularly in the Central Valley, 
where some regions have sunk by as much as 95 feet due to groundwater overdraft. 
Other environmental effects are proliferating rapidly. Due to reduced freshwater 
outflows through San Francisco Bay, many of California’s salmon runs are on the brink 

https://www.kcra.com/article/groundwater-plan-climate-change-risks-norcals-water-supply/38928703
https://www.kcra.com/article/groundwater-plan-climate-change-risks-norcals-water-supply/38928703
https://californianewstimes.com/norcal-agencies-approve-plan-to-reduce-climate-change-risks-to-water-supply/669238/
https://watershed.ucdavis.edu/files/biblio/WaterRights_UCDavis_study.pdf
https://water.ca.gov/-/media/DWR-Website/Web-Pages/Programs/State-Water-Project/Management/SWP-Water-Contractors/Files/1996-2022-Allocation-Progression-012022a.pdf
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of extinction. Salt water is intruding deeper into the Sacramento-San Joaquin 
Delta from Suisun Bay and may threaten Sacramento’s water supply within 10 
years. 
Instead of addressing these dire realities through sound programs that include 
conservation, wastewater recycling and the retirement of impaired agricultural lands, 
the state is proposing more tunnels and dams. This prohibitively expensive 20th century 
solution for a 21st century problem makes no sense when there’s not enough 
precipitation to fulfill current paper water contracts, let alone negotiating the greater 
shortfalls we’ll face in coming years due to climate change. 
In sum, we do not have a water crisis. We have a water management crisis, and we must 
revamp our water policy to reflect the drier future that is bearing down on us. That 
includes reigning in Central Valley corporate growers who use 80% of the water 
consumed in California while contributing only 2% to the state’s economy. 
Other actionable solutions to our water crisis exist, including: 
Quantification of the water that’s legally available. 
A public trust analysis of the Sacramento-San Joaquin Delta. Such an analysis would 
provide a comprehensive review of the economic impacts of all potential policy 
alternatives. 
Development of local and regional water sources through wastewater reclamation, 
stormwater capture and environmentally sustainable desalination projects. 
We have enough water for all Californians – but we don’t have enough to waste. The 
first step to a sane and sustainable water policy is to eliminate imaginary water from our 
calculations. We need to shred paper water now. 
Original Article: Cal Matter by Carolee Krieger  
 

New study improves understanding of Southern California's intense winter 
rains 
New research looks to improve prediction of brief but intense rainstorms that can cause 
devastating flash floods and landslides. 
The storms, called narrow cold-frontal rainbands, are long strips of rain that can stretch 
for tens to hundreds of kilometers in length but are only a few kilometers wide. They 
form along many of the world's coasts, including both coasts of the U.S. 
Intense rain associated with narrow cold-frontal rainbands may last only a few minutes 
at a particular location, yet the rain can cause catastrophic flash flooding, debris flows 
and landslides, and can occur along with tornadoes and severe thunderstorms. With all 
these potential hazards, the storms can prompt broad evacuation alerts. But predicting 
when and where the intense rain will both hit and cause hazards is difficult, and 
evacuations can be issued over too large an area. Improving predictions of these 
atmospheric phenomena is important for avoiding evacuation fatigue and maintaining 
public trust in warning systems. 

https://calmatters.org/commentary/2022/01/here-is-the-first-step-to-a-sustainable-water-policy/
https://phys.org/tags/rain/
https://phys.org/tags/hazards/
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A new study analyzes three decades of radar and hazard-warning data from 
southern California, building a catalog of rainbands that will help improve 
predictions of when and where these events will be dangerous. The study was published 
in the AGU journal Geophysical Research Letters, which publishes high-impact, short-
format reports with immediate implications spanning all Earth and space sciences. 
Researchers found that from 1995 to 2020, 60% of these events resulted in at least one 
National Weather Service warning, and 15 of the 94 events led to 10 or more warnings 
as the bands swept across southern California. Some of the most intense events were 
associated with atmospheric rivers. And most hit in the region's already-wet winter 
months of January through March. 
The new catalog of rainbands will help scientists create storm prediction and tracking 
algorithms, with the eventual goal of "nowcasting" the storms: Predicting their patterns 
and hazards just a few hours in advance. 
Improving predictions is necessary to help people who live in potentially affected areas, 
says study co-author Nina Oakley, an atmospheric scientist at the Scripps Institution of 
Oceanography. 
Original Article: Phys.Org by American Geophysical Union  
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Tucson digs in against Rosemont copper mine in a dispute over a water 
storage project 
Tucson officials are trying to block operators of the Rosemont copper mine, a project 
the city has long opposed, from storing water in a recharge facility the city helped pay 
for and co-owns. 
Different companies have tried for years to extract copper from the Santa Rita 
Mountains southeast of Tucson. And its current owner, Toronto-based Hudbay Minerals 
Inc, has pledged to return some of the 1.7 billion gallons of groundwater it plans to 
pump each year back into the aquifer. 
But the company wants to use a recharge facility co-owned by Tucson, whose mayor and 
city council oppose the mine for environmental reasons. And now the city is considering 
options that include diverting water from its other recharge facilities to block Rosemont 
or even taking legal action.  
“It's not an issue of the quality of the water that they're storing in the basin,” 
Councilmember Steve Kozachik, Ward 6, said. “It is explicitly and admittedly a move to 
tell Rosemont — we don't want to do anything to benefit you digging a … hole in the 
Santa Ritas. And we're half owners of this facility and we're not letting you store your 
water there.”  
“I'm not trying to be coy with them,” Kozachik added. “We don’t support you, and we 
don't want you using our facility. Period. Full stop. Done.”  
Several groups have opposed the open-pit copper mine, including Indigenous 
communities, environmental groups and Pima County. They say the mine would 
contaminate groundwater and soils, tear up the landscape, destroy springs and streams, 
and ravage habitat that provides a vital sanctuary for rare animals that roam the wilds 
of southern Arizona.   
Supporters, including several Tucson business groups, say the mine would add up to 
2,500 jobs in an area with a high poverty rate for the 19 years the mine is set to operate.  
In January, the Central Arizona Project board voted to allow Rosemont mine the use of 
the Pima Mine Road recharge facility, which CAP operates and co-owns with Tucson. The 
contract would allow Rosemont to store up to 1,124 acre-feet of Colorado River water 
— about 366 million gallons — at the facility each year from 2022 to 2032.   
Tucson believes CAP violated several procedures and is considering legal action, 
but Greg Adams, a senior attorney with CAP, said the goal is to maximize water storage 
capacity, without discriminating against water users.  
Original Article: AZ Central by Zayna Syed  
 

Tribal nations are locked inside the U.S. water regime 

https://www.azcentral.com/story/news/local/arizona-environment/2019/05/05/rosemont-copper-mine-battle-hudbay-minerals-santa-rita-mountains-tucson-court-fight-coronado-forest/3502430002/
https://eu.azcentral.com/story/news/local/arizona-environment/2022/01/31/tucson-uses-dispute-over-water-recharge-renew-rosemont-opposition/9247404002/
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New Mexico’s water-management agencies are having trouble keeping their 
rivers wet, and the problem will only get worse, according to a 50-year climate 
change and water study that was completed last year. So the agencies have begun 
planning for a future of dwindling water supplies in the San Juan and Rio Grande basins. 
For tribal nations, the big question is: Will they finally have input in water management 
decisions? 
Under Western water law’s “first in time, first in right” doctrine, sovereign tribal and 
pueblo nations are entitled to the most senior rights on the region’s waterways. Yet the 
U.S. water regime has long locked tribal nations out of the federal, state and local water-
planning and decision-making process. Over the past century and a half, federal, state 
and local agencies have dominated planning on New Mexico’s largest river, the Rio 
Grande, fracturing it with man-made reservoirs and diverting it to irrigate farms and 
lawns and golf courses. They have over-allocated it to such an extent that they now must 
import water from neighboring basins just to keep the river flowing. 
“It’s a system that we developed where we didn’t account for the needs of our Native 
American people who have lived here since time immemorial,” said Grace Haggerty, 
endangered species program supervisor for the Interstate Stream Commission, speaking 
in a July 2021 New Mexico Water Data video.  
It can take years, sometimes decades, for tribal nations to navigate the legal maze of 
negotiating their rights within the massive tangle of other users staking claims. While 
the northern pueblos have secured water rights through three settlement agreements, 
most others have not. A majority of tribes, including the six Middle Rio Grande pueblos, 
have unresolved water claims that are moving at a glacial speed through New Mexico 
courts. There are a dozen active water rights adjudications, involving 18 tribal and 
pueblo nations, with the oldest one filed in 1966. 
The state has acknowledged how inconvenient the water settlement negotiations are 
and has sought ways to speed up the process in recent years, but the system remains 
imbalanced. State water managers, meanwhile, quickly carve up water among 
municipalities, industry and private users instead of treating tribal and pueblo nations 
as partners. 
High Country News sat down with Phoebe Suina, a hydrologist from the Pueblos of San 
Felipe and Cochiti, to talk about water and Indigenous knowledge. Suina talked about 
having meaningful engagement with tribal leaders in water planning and starting her 
own consulting company after a catastrophic wildfire. 
Original Article: High Country News by Kalen Goodluck  
 

San Antonio-based NADBank finances new water projects near El Paso 
The San Antonio-headquartered North American Development Bank recently kicked off 
two projects designed to provide new drinking water and wastewater collection near 
Vinton, about 25 miles north of El Paso and 12 miles from the U.S.-Mexico border. 

https://www.hcn.org/issues/54.2/indigenous-affairs-water-tribal-nations-are-locked-inside-the-u-s-water-regime
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The two projects, costing more than $20 million, will close down obsolete on-site 
septic systems. The projects are made possible in part by $6.5 million in grants 
from the Border Environment Infrastructure Fund, which is funded by the U.S. 
Environmental Protection Agency and administered by NADBank. The U.S. Department 
of Agriculture-Rural Development and the Texas Water Development Board also 
provided some funding. 
One project, a new drinking water system with a cost of $7.2 million, will install new 
water distribution lines, a regional storage tank and meters. It will also replace small 
water systems to offer safe water sources to more than 360 households by removing 
arsenic and other toxins in the water supply. Roughly 90% of the community will be 
connected to the new drinking water system, according to a release from the bank. 
The second project, a new wastewater collection system costing $13.3 million, will 
provide service for the first time to more than 500 existing homes. The project will halt 
the flow of 275,000 gallons a day of untreated or poorly treated wastewater from 
residential, commercial and industrial sources. The collection system infrastructure will 
be owned by city of Vinton. 
NADBank Managing Director Calixto Mateos-Hanel said the two projects "represent the 
joint efforts of local, state, and federal entities working together to provide the required 
funding to make possible access to quality water and wastewater services to 
communities such as Vinton.” 
NADBank was established in 1994 during North American Free Trade Agreement 
negotiations with an intent to develop and finance environmental infrastructure on the 
U.S.-Mexico border. It finances loans and grants for projects up to 62 miles into the 
United States or 186 miles into Mexico, with structures owned and governed equally by 
both countries. 
Original Article: Biz Journals by Donna Provencher 
 

Saudi AgriTech start-up Red Sea Farms to expand in the US 
Red Sea Farms, which is backed by investors from Saudi Arabia and the UAE, is expanding 
into the US through its new agriculture technology that tackles food security problems 
by helping countries to grow crops in areas with scarce water resources. 
The Controlled Environment Agriculture Centre at the University of Arizona's College of 
Agriculture and Life Sciences will evaluate the company's latest technology with the aim 
of introducing it in the world’s largest economy, Red Sea Farms said on Monday. 
“Many parts of the US are water-scarce with seasonal harsh climates, making it a 
challenge to grow fresh produce year-round,” said chief executive Ryan Lefers. 
“However, the breakthrough technologies Red Sea Farms has created could help address 
the reliance on freshwater consumption in food production and improve food security.” 
Red Sea Farms mainly uses seawater to cool greenhouses and irrigate crops, reducing 
freshwater and energy requirements by up to 10-fold, according to its website. 

https://www.bizjournals.com/sanantonio/news/2022/01/31/san-antonio-based-nadb-finances-water-projects.html
https://www.thenationalnews.com/business/start-ups/2021/08/29/generation-start-up-how-this-saudi-arabian-company-is-helping-farmers-cut-water-use/
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Established in 2018, it mainly grows organic tomatoes in environment-controlled 
farms at a number of locations in Saudi Arabia. 
Last year, the company raised $16 million to expand its operations. Saudi Aramco's 
venture capital arm Wa’ed, the Saudi government-owned Future Investment Initiative, 
King Abdullah University of Science and Technology (Kaust) and UAE-based venture 
capital group Global Ventures participated in the funding round. 
US-based AgriTech business AppHarvest and investment firm Bonaventure are also 
supporting the company. 
“Red Sea Farms’ systems can be quickly and easily scaled in harsh environments, 
including the vast parts of the US that are water-scarce where conventional farming 
methods are either not possible or not cost-effective,” Red Sea Farms said. 
The company is looking to sell its technology to growers around the world as food 
security gains importance amid supply chain disruptions caused by the coronavirus 
pandemic. 
The initial study will integrate Red Sea Farms' environment technology with existing 
infrastructure at the University of Arizona for a "phase-one, year-long project so benefits 
can be fully assessed before further deployment", the company said. 
Other governments in the region are also supporting companies developing AgriTech. In 
2020, Abu Dhabi said it would offer more than Dh110m ($30m) in financial incentives to 
companies in the sector looking to set up operations in the emirate as part of its Dh50 
billion Ghadan 21 accelerator initiative. 
Separately on Monday, Wa’ed said it had increased its ticket size to 75m Saudi riyals 
($20m) to focus on later-stage funding rounds and widen its local investment scope in 
five core sectors — sustainability, manufacturing, social, digital and industrial. 
Last year Wa’ed increased its venture capital portfolio with eight new deals and four 
follow-on investments, reaching up to 34m riyals in total dedicated funds. 
Wa’ed Ventures, the venture capital investment arm of Wa’ed, currently supports more 
than 37 companies, including Red Sea Farms, telehealth start-up Cura and FinTech 
company Lamaa. 
Original Article: The National News by Fareed Rahman 
 

Navajo-Gallup Water Supply Project projected to serve thousands of 
people 
Arizonans are facing water shortages as the Colorado River declines, but Teddy Lopez 
and many other residents of the Navajo Nation have lived without easy access to clean 
water for decades. 
Lopez, 66, has learned that nothing is guaranteed – with water or in life. 
“I just take it one day at a time and try to work what I can, what I can do,” said Lopez, 
who in August received news no one wants to hear. 
“I have cancer,” he said, “so I just take care of my family, I guess.” 

https://www.thenationalnews.com/business/2021/08/15/saudi-arabian-agri-tech-start-up-exceeds-investment-target-with-16m-funding-round/
https://www.thenationalnews.com/business/abu-dhabi-to-offer-dh110m-in-incentives-to-agtech-companies-1.1082361
https://www.thenationalnews.com/business/technology/2022/01/31/saudi-agritech-start-up-red-sea-farms-to-expand-in-the-us/
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Lopez lives with his wife in Lybrook, New Mexico, and his daughter and 
grandchildren visit him every day to cook his meals. 
There’s not much in Lybrook, a small town about 60 miles south of Farmington, to take 
his mind off his health. So Lopez gardens. 
“I’ve got tomatoes. My garden, you know, it’s wonderful.” 
But the water sustaining that bounty isn’t guaranteed, either. The Lybrook Water 
Association relies on groundwater, which is rapidly declining in the Four Corners area, 
and it has to do regular maintenance on its system. 
“When they go clean the tank out … they tell us about a week ahead of time and then 
we store water,” Lopez said. “We store water for our toilet bowl, and we store water for 
bathing and stuff like that, in separate containers.” 
Lopez is not the only one. Jason John, director of water resources for the Navajo Nation, 
said other areas of northern New Mexico and Arizona also desperately lack water – a 
situation he calls “life-altering.” 
“In some parts of Navajo (Nation), it’s difficult to imagine us sustaining ourselves only 
on groundwater,” John said. “There’s many communities that don’t have reliable 
groundwater sources that we’re already importing groundwater from other places to 
get them water.” 
That reliance on groundwater on the reservation is the reason the federal government 
stepped in more than a decade ago. Lopez hopes it will be more stable and healthy for 
his family. 
“If the Navajo water, the Cutter Lateral, came in, then it (the water) would be a lot 
cheaper,” Lopez said. 
The Cutter Lateral is one of two pipelines that carry water from two treatment plants, 
aided by several pumping stations. They make up the Navajo-Gallup Water Supply 
Project, which is more than a decade old but isn’t expected to be finished until 2029. 
The need is urgent: In 2020, the Indian Health Service estimated that more than 9,600 
homes on the Navajo reservation did not have access to clean water. More than 40% of 
Navajo Nation households rely on hauling water to meet their daily needs, according to 
the U.S. Bureau of Reclamation, which is overseeing the construction of the Navajo-
Gallup project. 
Original Article: AZ Daily Sun by Emma Vandeneinde  
 

Western Kentucky counties receiving $3.8 million to improve drinking 
water, sewer systems 
Gov. Andy Beshear awarded $3,846,245 to four cities and three water utilities in Lyon, 
Marshall and McCracken counties to deliver clean drinking water and improved sewer 
and water systems from the Better Kentucky Plan’s $250 million Cleaner Water Program. 
The program is estimated to create approximately 3,800 jobs across the state. 
McCracken County Sample Project 

https://azdailysun.com/news/state-and-regional/navajo-gallup-water-supply-project-projected-to-serve-thousands-of-people/article_69d9705a-3e9c-5483-843b-5d9d39fcdaf9.html
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDAsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMjAxMjguNTI1NDM1MTEiLCJ1cmwiOiJodHRwczovL2dvdmVybm9yLmt5Lmdvdi9hdHRhY2htZW50cy8yMDIyMDEyOF9DbGVhbmVyX1dhdGVyX1Byb2dyYW1fQXdhcmRzLnhsc3gifQ.rq_ip_cGfCEa71rReq-WQ7JvBnlpUIegIG6Z75Tr8pg/s/1475686544/br/125819107010-l
https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDEsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMjAxMjguNTI1NDM1MTEiLCJ1cmwiOiJodHRwczovL2dvdmVybm9yLmt5Lmdvdi9iZXR0ZXJreSJ9.0bJ7_hpt2nF0O8A4Y76X1k6KynyVkcwhIRAFGrViJ5k/s/1475686544/br/125819107010-l
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In McCracken County, $1,201,272 will be invested to replace approximately 
30,000 feet of aged, deteriorating water line in the midtown area of Paducah, 
including all valves, hydrants, meters and service lines.  
This will help eliminate breaks and improve water quality and water pressure. The 
project also will replace water mains that feed into Baptist Health medical complex. 
“We are honored to have Gov. Beshear here in our community yet again,” said Paducah 
Mayor George Bray. “Gov. Beshear has been instrumental in working with our local 
officials and state representatives to advance opportunities for economic development 
including the building a new state of the art passenger terminal for Barkley Regional 
Airport. His commitment to Western Kentucky is very apparent, and we look forward to 
working with him on new growth opportunities for our community.” 
Marshall County Sample Project 
Funds totaling $571,090 will help the City of Hardin in Marshall County continue making 
improvements to the wastewater treatment system. The project will focus on wet-
weather surveys and the performance of main and lateral lines. 
Test results will lead to project to remove excess levels of infiltration and inflow, which 
are overloading the city's wastewater treatment plant. 
Lyon County Sample Project 
The Lyon County Water District will receive $100,507 to replace undersized water lines 
and extend existing lines to help improve water quality and pressure for residents. New 
hydrants also will be installed. 
A full list of awarded projects for the Paducah McCracken County Joint Sewer Agency, 
Paducah Water Works, City of Benton, City of Hardin, City of Eddyville, City of Kuttawa 
and Lyon County Water District can be found here. 
The application deadline was Nov. 19, 2021; however, KIA will make awards 
continuously throughout the year. All grant awardees must obligate the funds by Dec. 
31, 2024. 
Original Article: WSILTV News by Kenzie Dillow 

 
Great Salt Lake proposal calls for ‘free market’ steps to keep water level 
up 
With concerns mounting about the Great Salt Lake’s future, the Utah Rivers Council has 
put forward a proposal aimed at protecting the lake through new fees and other 
measures meant to help replenish the body of water as its level dips. 
Initially, the measure calls on water districts and other water rights holders to voluntarily 
share water to keep the lake level up. But as the lake level dwindles, new measures are 
triggered — purchase of water rights by the state and, eventually, a hike in fees on water 
used by secondary water suppliers and fees on water used by nonprofit organizations, 
including churches. 

https://lnks.gd/l/eyJhbGciOiJIUzI1NiJ9.eyJidWxsZXRpbl9saW5rX2lkIjoxMDIsInVyaSI6ImJwMjpjbGljayIsImJ1bGxldGluX2lkIjoiMjAyMjAxMjguNTI1NDM1MTEiLCJ1cmwiOiJodHRwczovL2dvdmVybm9yLmt5Lmdvdi9hdHRhY2htZW50cy8yMDIyMDEyOF9DbGVhbmVyX1dhdGVyX1Byb2dyYW1fQXdhcmRzLnhsc3gifQ.G2wi4ovYCZHbHDbw61UGw2khnFp4UtgmYqxK8-kmS6c/s/1475686544/br/125819107010-l
https://www.wsiltv.com/news/western-kentucky-counties-receiving-3-8-million-to-improve-drinking-water-sewer-systems/article_e60a055e-8074-11ec-9aea-d30d22090461.html
https://utahrivers.org/
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Instead of mandating cuts in water use as the lake’s level declines, “we are utilizing 
the free market to keep water levels of the Great Salt Lake higher,” said Utah 
Rivers Council Executive Director Zachary Frankel. “We impose fees.” 
Frankel unveiled the proposal Tuesday during a conference call with the media and Utah 
Rep. Douglas Sagers, a Tooele Republican, will sponsor the measure in the Legislature. 
It’s called the Great Salt Lake Drought Contingency Bill, but still didn’t have a bill number 
as of late Tuesday afternoon. 
Notably, the measure also calls for a study into how much water the Great Salt Lake 
needs to boost its level to between 4,198 feet and 4,203 above sea level, what the Utah 
Rivers Council says is its healthy range. The study would also be focused on identifying 
potential sources of water to boost its level. 
“This is a framework to establish and articulate where the lake should be, which is 
something we haven’t seen out of the legislative dialogues yet,” Frankel said. “Where 
should the lake be and how much water do we need? We’re making a recipe for a 
healthy Great Salt Lake.” 
As is, the current 10-year average level of the lake — the water level averaged over the 
past decade — is 4,194.2 feet above sea level, 3.8 feet below the minimum health level. 
But the spot level dipped to 4,191 feet above sea level last summer, a historic low, 
spurring renewed calls across the political spectrum to safeguard the body of water, 
emblematic of Utah. 
The dip threatens some $1.3 billion in economic activity a year linked to the lake as well 
as the migratory birds that depend on the body of water, according to the Utah Rivers 
Council. What’s more, the lower water level poses an air risk stemming from the “toxic 
dust” blown off the exposed lake bed. 
The new proposal is one of several likely to emerge during the 2022 legislative session 
to address the declining levels of the Great Salt Lake, a growing concern among Utah 
officials. Gov. Spencer Cox used the lake as a backdrop for a press conference last 
December to announce that $45 million in federal American Rescue Plan Act funds 
would be tapped to protect the lake. 
Other proposals “are not competition because unfortunately there’s not going to be just 
one thing we do to save the lake. We need to do more than one thing,” Frankel said. 
“We’re going to need a collective set of actions.” 
Per the Sagers/Utah Rivers Council measure, the most immediate action would be 
efforts by the Utah Division of Forestry, Fire and State Lands to seek partners willing to 
share water to bolster Great Salt Lake levels. Potential partners would be water 
conservancy districts, irrigations districts and municipalities, among others. The study 
into the lake’s water needs would also be part of the first phase. 
Should the 10-year level dip below 4,194 feet, the division would buy or lease water 
rights to bolster water levels. 

https://ffsl.utah.gov/
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If the 10-year level dips below 4,192 feet, suppliers of secondary water in the 
Weber, Jordan and Bear river basins would have to pay a new fee of $75 per acre-
foot of water. Secondary water is used for irrigation and water earmarked for farming 
would be exempt from the fee. 
Moreover, entities that don’t currently pay for secondary water because they are tax-
exempt organizations, like universities and churches, would have to start paying a fee of 
$250 per acre-foot. Consumers typically pay for secondary water through their property 
taxes, which nonprofit entities don’t have to pay. 
“These fees go to the Division of Forestry and Fire and (State) Lands and they can use 
that money to buy water rights. So the bill is meant to fund the acquisition of water 
rights for the lake,” Frankel said. 
The measure, he went on, embraces free market principles by tying new fees to 
increased water use. “We either need to pay the full cost of our water supply and our 
water bill or we need to say we don’t believe in the free market. We don’t get it both 
ways,” he said. 
Even so, he suspects the proposal could spark opposition from some of the entities that 
would have to pay the fees. 
Original Article: Standard Examiner by Tim Vandenack 
 

U.S. unveils plan to improve cyber defenses for water utilities 
The White House on Thursday unveiled a plan to beef up cybersecurity in the nation's 
water sector, an extension of its efforts to thwart attacks against critical infrastructure 
including electricity and natural gas pipeline operators. 
Senior administration officials said water facilities use automation and electronic 
networks that are vulnerable to cyber attacks, which could include producing unsafe 
water, stopping water flow to consumers, and damaging infrastructure. 
The administration's plan will push for the adoption of new technologies that offer early 
detection of cyber threats, improve response to such incidents, and provide the sharing 
of such data with the U.S. government. 
Cybersecurity has been a major focus for the Biden administration following a spate of 
high-profile cyber breaches that crippled American companies and government 
agencies, including a ransomware incident which disrupted gasoline supplies. 
Original Article: Reuters by Nandita Bose  
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GLOBAL WATER NEWS 
 
Digital Technologies Key to Addressing Global Water Challenges 
There is a convergence of trends taking place that provide an opportunity to address the 
world's most urgent water challenges. The most significant of those is the increasingly 
rapid adoption of digital technologies. 
Water resources are under stress from over-allocation, increased demand, pollution, 
climate change, and outdated public policies. Historical approaches to delivering water 
for human consumption, industrial production, agriculture, power generation, and 
ecosystems are no longer adequate to meet demands. As a result, we need to vastly 
improve the efficiency and effectiveness of our public and private sector processes in 
water management. Fortunately, advances in data acquisition (think: satellite imagery, 
drones, and on-the-ground sensors and smart meters), big data analytics, artificial 
intelligence (AI), and blockchain provide new tools to meet needs in both developing 
and developed economies. 
A digital water portfolio, for example, brings the value of real-time, system-wide 
monitoring – and response – within the capability of water providers of all sizes and 
sophistication. As such, it promises to increase the long-term value of water resource 
assets while assisting in compliance with regulations. It also helps respond to the 
demands of population growth and evolving natural and business ecosystems. 
The value of digital 
Digital technologies are transforming the water sector and our relationship with water 
in ways that were unimaginable just a few years ago. We can now use satellite data and 
analytics to map groundwater, assess real-time water quality, and predict flooding, for 
example. Digital technologies enable the more efficient and effective management of 
utility infrastructure and industrial assets and have ushered in an age of smart water in 
urban and rural homes. 
Likewise, digital technologies such as IoT devices and AI are increasingly available for the 
management of utility and industrial assets, and they support the transition to a digitally 
enabled human workforce. The water sector, and more broadly water issues and 
opportunities, have moved the analog world into the digital world. Digital technologies 
alone have been transformative, but they are also enabling new technologies to address 
water supply needs (such as air moisture capture) and more resilient and sustainable 
treatment technologies (think: localized treatment systems for buildings and 
communities) for improved access to water, sanitation, and hygiene services. 
The launch of a water index 
Smart water technologies are also enabling the public sector to better provide universal 
access to safe drinking water, the private sector to continue to grow, and ecosystems to 
thrive. These solutions have moved from a high-level value proposition to address 
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“wicked water challenges” to a more robust understanding of the value of digital 
water technologies, specific use cases, and an ever-increasing global community 
of digital water technology startups and investors. I go into detail on this in my latest 
book, Digital Water: Enabling a More Resilient, Secure and Equitable Water Future. 
This brings me to the role of digital water technologies in building healthy watersheds 
and enabling market-based solutions to efficiently and effectively manage water. The 
American West, and in particular the Colorado River Basin, is an excellent example of 
what is possible with digital technologies and emerging market-based platforms. 
For context, the Encourage Capital: Water in the West report was one of the first 
comprehensive evaluations of the Colorado River Basin and innovative approaches to 
address water challenges in the watershed. Those innovative solutions to address risks 
and scale impacts included the facilitation of water trading and the creation of markets 
to improve groundwater and surface water management. Since this report was 
published in 2015, there has been progress in launching market-based platforms such as 
the Nasdaq Veles Water Index. Launched in 2018, the Veles California Water Index 
(NQH20) is a first-of-its-kind water index that benchmarks the spot price of water across 
the state of California. The transparency of the index yields greater price discovery and 
allows for the creation of new tradable financial instruments for the California water 
market, according to its overview. 
Investing in technology helps address an urgent situation in the American west 
More recently, an article by Aspen Journalism titled, Dropping reservoirs create 'green 
light' for sustainability on the Colorado River, highlights the challenges and opportunities 
to address water scarcity and associated issues in the Colorado River Basin and the 
American West. The ongoing decline in water levels in Colorado River Basin reservoirs 
has created a window of opportunity to invest in water management initiatives to move 
the Colorado River towards sustainability. This includes a plan by the states in the Lower 
Colorado River Basin like Nevada, Arizona, California to leave more water in Lake Mead 
and to spend “$200 million to add 500,000 acre-feet of water in both 2022 and 2023 to 
Lake Mead, the nation’s largest reservoir, which has dropped precipitously low due to 
climate change and drought," according to the Aspen Journalism piece. 
This opportunity to address water scarcity and move the management of the Colorado 
River Basin to a more sustainable and resilient future will include the use of digital water 
technologies and, in turn, market-based mechanisms. The Colorado River Basin can’t 
make the transition to a sustainable and resilient resource for economic development, 
business growth, social well-being, and ecosystem health without digital advances. 
Progress is within reach 
Sustainability and resiliency are within closer reach with new mechanisms for 
monitoring water quantity, quality, and pricing. The American west is advancing on all 
of these fronts in a compelling way and serves as a good case study for other regions to 
follow. The increased adoption of digital solutions, investment in innovative business 

https://www.routledge.com/Digital-Water-Enabling-a-More-Resilient-Secure-and-Equitable-Water-Future/Sarni/p/book/9781138343238
http://encouragecapital.com/wp-content/uploads/docs/water-in-the-west-exec-summary-final_web.pdf
https://www.nasdaq.com/solutions/nasdaq-veles-water-index
https://aspenjournalism.org/dropping-reservoirs-create-green-light-for-sustainability-on-colorado-river/
https://aspenjournalism.org/dropping-reservoirs-create-green-light-for-sustainability-on-colorado-river/
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models and technologies, and market-based platforms will continue to have a 
positive impact on water management in the US and globally. Action should be 
taken with urgency as the impacts of climate change advance. 
Original Article: Nasdaq by Will Sarni, CEO Water foundry  

 
 
'Game changing' India river study may help protect water resources 
Potentially ‘game changing’ findings of a newly published study by an international team 
of experts on India’s Ganga River could be used to help tackle pollution in large bodies 
of water and protect precious water resources around the world, said a report. 
  
One of the world’s largest and most important river systems, River Ganga flows over 
2,500 km from the Himalayas to the Bay of Bengal, through one of the world’s most 
densely populated areas. 
  
Water quality in rivers is affected by underpinning ‘natural’ hydrogeological and 
biogeochemical processes, as well as interactions between people and their 
environment that are accelerating stress on water resources at unprecedented rates. 
  
Pollutants can move at different speeds and accumulate along rivers where the mix of 
the complex ‘cocktail’ of chemicals that is making its way towards the ocean is constantly 
changing, a new study reveals. 
  
The 'Water Research' is being conducted by the international research team, which 
includes experts from the University of Birmingham, the University of Manchester and 
other Indian and UK collaborators. 
  
Besides these, the other articipating institutions include Indian institutions - Mahavir 
Cancer Sansthan and Research Centre; National Institute of Hydrology (Roorkee); Indian 
Institute of Technology (Roorkee); National Institute of Hydrology (Patna) and Bose 
Institute - in addition to University of West of England (Bristol); UK Centre for Ecology & 
Hydrology (Wallingford); University of Lincoln and British Geological Survey, 
Wallingford. 
  
Researchers found characteristic breakpoints – often found when a tributary joins the 
main river or significant point sources exist – can change the behaviour of some 
compounds, causing the concentration of these chemicals to change drastically, 
depending on where they are on their journey down the river. 
  

https://www.nasdaq.com/articles/digital-technologies-key-to-addressing-global-water-challenges
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Experts discovered the phenomenon after piloting a new, systematic approach to 
understanding hydrogeochemical dynamics in large river systems along the entire 
length of the Ganga, from close to its source in the Himalayas down to the Indian Ocean. 
  
This new research approach, proven successful at the Ganga, can be applied to other 
large river systems across the world – potentially helping ecologists and authorities to 
tackle the global challenge of aquatic pollution by multiple interacting contaminants. 
Original Article: Trade Arabia  
 

India Reeling Under Groundwater Crisis, Reveals Economic Survey 
Critical groundwater resources, which account for 40 percent of India's water supply, 
are being depleted at unsustainable rates, said a report published by NITI Aayog, the 
Indian government's main policy think tank, in 2018. 
Overexploitation of groundwater resources and a decrease in "safe" groundwater 
assessment units have worsened India's groundwater crisis, the Economic Survey of 
India (ESI) 2021-22 has revealed. 
Presented in the Indian Parliament by Finance Minister Nirmala Sitharaman on Monday, 
the survey revealed that although the overall rate of groundwater development (annual 
groundwater draft/groundwater availability) is 63 percent, the Indian agricultural state 
of Punjab has extracted more than 100 percent of its groundwater. 
Overall, the overexploitation of groundwater resources or extraction that exceeds the 
annually replenishable groundwater recharge, was reported in northwestern areas of 
the country and parts of southern India in 2020. 
Groundwater resource assessments have been jointly carried out by states and federal 
government agencies since 2004. 
In 2018, NITI Aayog in its report, stated that at least 200,000 Indians die every year due 
to inadequate access to potable water. 
According to the new projections, the crisis will continue to worsen until 2030, leading 
to an eventual six percent loss in the country's national income. 
In its report, NITI Aayog called groundwater depletion "one of the largest service delivery 
challenges in the world in terms of scale". 
Original Article: Sputnik News by Deexa Khanduri  
 

Europe funds $11M for research on smarter water systems 
A new European collaboration will explore out how municipalities can design urban 
drinking water systems fit for the future. 
Titled ‘Smart Water Futures: Designing the Next Generation of Urban Drinking Water 
Systems’, the six-year project will receive a total of €10 million ($11.2 million USD) 
through the European Research Council's (ERC) Synergy Grant. 

http://tradearabia.com/news/HEAL_392512.html
https://sputniknews.com/20180617/india-faces-water-crisis-1065483972.html
https://sputniknews.com/20210228/dying-of-thirst-indias-capital-delhi-may-run-out-of-water-this-summer-1082195772.html
https://sputniknews.com/20210228/dying-of-thirst-indias-capital-delhi-may-run-out-of-water-this-summer-1082195772.html
https://sputniknews.com/20190712/indias-parched-chennai-city-hails-arrival-of-first-water-train-reports-1076224892.html
https://sputniknews.com/20220201/india-reeling-under-groundwater-crisis-reveals-economic-survey---1092651641.html
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High levels of urbanization — 70 per cent of the world’s population is expected to 
live in urban areas by 2050 — coupled with the impacts of climate change will 
accelerate the increase in water demand. The project’s research will link short-term 
decisions with longer-term thinking to create resilient infrastructure for unpredictable 
environments. 
"Sustainable planning and management of water infrastructure are difficult or 
impossible to solve because of incomplete, contradictory, and changing requirements 
that are often difficult to recognize,” said Savić. 
As water networks become more advanced with the integration of digital technologies, 
more data will be generated — leading ultimately to large-scale, complex cyber-physical 
systems. The project aims to contribute to the design and operation of these next-
generation smart water systems. The team also plans to develop an open-source toolbox 
to help policymakers better plan their water infrastructure. 
“Real-time monitoring and control will be integrated with long-term robustness and 
flexibility, while incorporating economic, social, ethical and environmental 
considerations,” said Professor Polycarpou. 
Professor Barbara Hammer added: “We will face problems that will become moving 
targets due to changes in the environments and demand. We need to devise robust 
methods to deal with these uncertainties under continuous changes.” 
Smart Water Futures will use a systems innovation approach to co-design future urban 
water systems by co-developing the necessary technological, policy and financial 
pathways. 
It will be led by a team that combines leading experience on water science, systems and 
control theory, economics and decision science, and machine learning. 
Original Article: Water World 
 

Iran’s water rights from Helmand not fulfilled 
In response to the Tehran Times correspondent, Saeed Khatibzadeh said that Iran's 
water right from Helmand is definite.  
“The governing body of Afghanistan has said that it has opened the dam but the water 
has not reached the borders of Iran. It is not important for us if they have opened the 
dam. It is important to receive the water right. The Taliban governing body must remove 
all the obstacles, and this is an important criterion for which this body is responsible and 
must adhere to bilateral agreements and international treaties. The Foreign Ministry has 
used all its means to secure the water right,” the spokesman said. 
He added that Iran’s water right from Helmand River is 820 million cubic meters. 
Original Article: The Tehran Times 
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Economic Survey Claims India Is 'Progressing’ on SDGs, Water Supply, 
Climate Action 
Achieving more climate action, tap water supply to households, bringing polluting 
industries and the menace of single-use plastics under strict regulation – India is making 
progress as far as actions to address sustainable development and tackle climate change 
go, claims the Economic Survey 2021-22. 
The Economic Survey, which Union finance minister Nirmala Sitharaman tabled in the 
Lok Sabha on January 31, details the state of the economy and is traditionally released 
ahead of the government’s Union Budget for the next fiscal year. 
Sitharaman will table the Budget tomorrow, on February 1. 
Climate change and SDGs 
The year saw India ‘progressing further’ in achieving its Sustainable Development Goals 
(SDGs), according to the Economic Survey. SDGs come under the 2030 Agenda for 
Sustainable Development, and were adopted by the United Nations in 2015 as “a 
universal call to action to end poverty, protect the planet, and ensure that by 2030 all 
people enjoy peace and prosperity”, according to the UN. It includes 17 goals, including 
Affordable and Clean Energy and Life on Land, that recognise that social and economic 
development has to happen together with tackling climate change and preserving our 
oceans and forests. 
The Survey cites the NITI Aayog’s SDG India Index and Dashboard released in June last 
year to make this point. According to the Index, India’s score improved to 66 in 2020-21 
from 60 in 2019-20. The index also ranks states based on their performance, and 
Kerala emerged on top. 
Similarly, the Survey also quotes another government report that was released recently 
– which shows an increase in India’s forest and tree cover – as more proof of achieving 
SDGs. Incidentally, the report in question prepared by the Forest Survey of India has 
drawn flak from conservationists and remote sensing experts for several methodological 
flaws, as The Wire Science reported. 
Original Article: The Wire by Aathira Perinchery 
 

Punjab among top states with over 100% ground water extraction 
WHILE THE overall rate of ground water development (ratio of annual ground water 
draft and net annual ground water availability) in the country is 63 per cent, Punjab is 
among the top four states where this ratio, which signifies the rate of extraction of 
ground water, is more than 100 per cent. This was revealed in the Economic Survey of 
India (ESI) released Monday by the Union government ahead of the annual Budget. 
States in high (more than 100%) and medium (70-100%) category are required to focus 
on both medium and long term ground water recharge and conservation plans. 
Also, Punjab is among the three bottom states where there is negative growth in service 
sector. 

https://timesofindia.indiatimes.com/business/india-business/kerala-retains-top-rank-in-niti-aayogs-sdg-india-index-2020-21-bihar-worst-performer/articleshow/83199340.cms
https://science.thewire.in/environment/india-2021-state-of-forest-report-flawed-methods-unverifiable-data-climate-commitments/
https://thewire.in/environment/economic-survey-claims-india-is-progressing-on-sdgs-water-supply-climate-action
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Punjab recorded negative growth of – 9.40% in the service sector in 2020-21, 
while it had 5.60% and 6.95% growth in the year 2019-20 and 2018-19, 
respectively. 
During 2020-21, the services Gross State Value Added (GSVA), which is the value of 
services produced in the economy, contracted by almost 11 per cent (-10.95%) in 
Rajasthan, and by almost 10 per cent in Jharkhand (-9.99 %) and Punjab (-9.40%). 
On the other hand, Sikkim achieved the highest growth of 11.71% services GSVA during 
2020-21. Not a single state with available data came close to Sikkim in service sector 
growth. 
In MGNREGS employment, which is directly related to the movement of migrant labour 
from source states, demand was higher for migrant recipient states like Punjab for most 
months in 2021 over 2020. This as large number of migrants come here to work in 
agriculture sector mainly. 
Punjab was also among the top four states faulted for causing ‘air pollution’ due to 
stubble burning along with states like Haryana, Uttar Pradesh and the NCT of Delhi. 
Under a government scheme aimed at Punjab, Haryana, UP and Delhi, during 2020-21, 
51,988 agricultural machines were distributed and 15,106 Custom Hiring Centres were 
established to tackle stubble burning, the ESI said. Punjab, meanwhile, recorded 71,304 
stubble burning incidents in 2021. 
Points to Punjab Act for stubble burning 
The Economic Survey said that closing of the gap between paddy harvesting and Rabi 
season sowing is a likely factor that encourages farmers to burn stubble, adding that it 
may be related to restrictions on early transplanting of Kharif paddy, the sowing of which 
cannot take place before June 10. 
In the Survey, images comparing the Kharif crop (mainly paddy) cycle in Moga district of 
Punjab have been from 2005 and 2021. The images in 2021 show that Kharif sowing 
cycle has shifted ahead by around two to three weeks causing the Kharif harvest to 
almost coincide with Rabi sowing in November. 
“The closing of the gap is a likely factor that encourages farmers to burn stubble and 
may be related to restrictions on early transplanting of Kharif paddy,” said the Survey. 
It added: “These restrictions were introduced in 2009 in order to reduce pumping of 
groundwater but may have had the unintended consequence of damaging air quality.” 
Original Article: The Indian Express by Anju Agnihotri Chaba  
 

Pak-India water dispute: World Bank's pause in mediation damaging 
Pakistan 
India has accelerated its construction works on the 850MW Ratle Hydropower project 
and completed the 330MW Kishenganaga hydropower project on Pakistani rivers with 
objectionable designs, taking advantage of a World Bank halt in the mediation process 
between the two countries five years ago, The News reported. 

https://indianexpress.com/article/cities/jalandhar/punjab-among-top-states-with-over-100-ground-water-extraction-7750607/
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The World Bank's top management, which had served as a mediator to resolve 
Pakistan's objections to the Indus Waters Treaty, took a pause on December 12, 
2016, and suspended the process, asking the two countries to consider alternative ways 
to resolve their disagreements on both projects. 
Pakistan was the first to approach the World Bank, requesting the establishment of an 
arbitration court to decide the destiny of the Kishenganga hydropower project, which is 
operational on the Jhelum River, and the 850MW Ratle hydropower project, which is 
under construction on the Chenab River. Later, India requested that the World Bank 
appoint neutral experts to address Pakistan's concerns about the designs of both 
projects. 
According to the World Bank, the appointment of a chairman of the Court of Arbitration, 
as requested by Pakistan, and a neutral expert, as requested by India, to resolve issues 
concerning two hydroelectric power plants under construction by India along the Indus 
rivers system were halted. The bank says that initiating both processes by Pakistan and 
India at the same time increases the risk of contradictory outcomes, which potentially 
endanger the Treaty. 
Top sources in the water resources ministry and the Pakistan Commission of Indus Water 
told The News that India, not only has rampant up the construction work on its projects 
, taking advantage of the World Bank's halt, but has also submitted to the United Nations 
its final design of the Ratle project without allaying the concerns of Pakistan for 
qualifying the carbon credits. 
In 2017, India completed the Kishenganga project with an objectionable design, one year 
after the World Bank put a stop to it, and now it is resuming construction on the Ratle 
Hydropower project site with a design that does not comply with the provisions of the 
Water Treaty, as Pakistan has objected. On April 3, 2018, Pakistan wrote to the World 
Bank, claiming that the Bank's suspension had given the Indian side time to construct 
the Kishenganga project. 
And, if the Ratle project is finished in the midst of the World Bank's ongoing pause, 
Pakistan will be forced to accept a 40% reduction in water flows slated for Sialkot 
Headmarala. This means that irrigation of numerous crops in Punjab, the country's food 
basket, will be severely harmed. Once finished, the Ratle project will have a direct impact 
on the country's food supply. 
When contacted, Syed Mehr Ali Shah, joint secretary in the Water Resources Ministry 
and acting Pakistan's Commissioner of Indus Waters, said he is in contact with the World 
Bank and that Pakistan has asked the World Bank to end the pause and establish a court 
of arbitration because India may take advantage of the pause. He also asserted that the 
World Bank had offered to mediate between the two countries, but that no progress 
had been made.  
“We are optimistic that the World Bank will come up with a positive mind on the issue 
in response to the latest communication from Pakistan," he said. 
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Shah said that Pakistan was the first country to approach the World Bank, 
requesting the establishment of an arbitration court, and that India followed suit, 
asking the World Bank to select a neutral expert. He stated that when a party asks the 
World Bank for a neutral expert or a court of arbitration, the Bank should first listen to 
that party. The World Bank plays a role in the Indus Waters Treaty's dispute resolution 
process because it is also a party to the dispute between Pakistan and India. Pakistan 
had requested that the issues over the Kishenganga hydropower project on the Neelum 
River and the 850 MW Ratle hydropower project on the Chenab River be resolved. 
Original Article: Geo News by Khalid Mustafa 
 

 
Germany’s DEG injects $25m in HK-listed China Water Affairs Group 
DEG, a unit of German state development bank KfW, has injected $25 million into Hong 
Kong-listed water supply and wastewater treatment firm China Water Affairs Group as 
a cornerstone investor in the firm’s first green bond. 
Cologne, Germany-based DEG, which offers financing and support to private companies 
investing in developing and transition countries, said in a disclosure that its move to 
anchor the green bond “promotes this relatively young capital market product” and 
“drives the capital markets to more sustainable and climate-friendly investments.” 
The issuance of green bonds, which is a fixed-income instrument designed specifically to 
support low-carbon, environmental projects, is becoming increasingly popular amid 
growing awareness of the environment, social, and governance (ESG) themes among 
corporations and investors worldwide. 
An October 2021 survey by the Climate Bonds Initiative, a London-based non-profit body 
that promotes investment in the low-carbon economy, shows that global green bond 
investment is expected to hit $1 trillion for the first time in a single year by the end of 
2022. The survey estimated that the green bond issuance would reach a record high of 
$500 billion in 2021, up from $297 billion recorded in 2020. 
Original Article: Deal Street Asia by Eudora Wang  
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Note the attachment is not an inducement to trade and Veles Water does 
not give advice on investments. 


