
 
  

October 27th 2022 
 

Authors: 
Lance Coogan - CEO 
Joshua Bell - Research Analyst 
 

research@veleswater.com 
+44 20 7754 0342 

Veles Water 
Weekly Report 

 
 

1. WATERTALK 

TECHNICAL ANALYSIS BY JOSHUA BELL 
 

2. NQH2O INDEX VS H2O FUTURES PRICE 
PERFORMANCE  

 
3. NQH2O INDEX AND H2O FUTURES VOLATILITY 

ANALYSIS  
 

4. CENTRAL VALLEY PRECIPITATION REPORT 
 

5. RESERVOIR STORAGE 
 

6. SNOWPACK WATER CONTENT 
 

7. CALIFORNIA DROUGHT MONITOR  
 

8. CLIMATE FORECAST 
 

9. WESTERN WEATHER DISCUSSION 
 

10. WATER  NEWS 
I. CA WATER NEWS 

II. US WATER NEWS 
III. GLOBAL WATER NEWS 

 

mailto:info@veleswater.com


 
VELES WATER WEEKLY REPORT 

 
 

 

 
 

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/764443670  
 

 
 

https://vimeo.com/764443670
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NQH2O INDEX PRICE vs H2O FUTURES PRICE 

 

 
 
 
The new NQH2O index level of $1003.22 was published on the 26th October, 
down  $25.64  or 2.49%. The October contract has settled at the new index level and the 
November contract is now considered the front month contract. 
 
The futures have been closing at a premium of $0.23 to a discount $39.77 to the index.  
 
NQH2O is up 36.70% Year to Date. 
 
Below are the bid offer prices on different expiries being quoted in the market.   

  
Nov 22         

 
965@980 

Dec 22           910@960 
Mar 23 885@975 
Jun 23      1225@1265 
Jun 24 1265@1565 
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H2O FUTURES AND NQH2O INDEX VOLATILITY ANALYSIS  

 
DAILY VOLATILITY 
Over the last week the November contract daily future volatility high was on the October 
26th 1.41% and a low of 0% for the rest of the week. 

 
For the week ending on October 26th,  the two-month futures volatility is at a premium 
of 2.34% to the index, up 0.19% from the previous week. The one-month futures 
volatility is at a discount of 0.25% to the index, down 0.12% from last week. The one-
week futures volatility is at a premium of 1.5% to the index, a reversal of 8.31% from the 
previous week.  
 
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 25.57% 12.75% 13.08% 0.50% 
H2O FUTURES N/A 15.09% 12.84% 2.00% 



 
VELES WATER WEEKLY REPORT 

 
 

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 2021-2022 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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CENTRAL VALLEY PRECIPITATION REPORT 

 
Central Valley average is calculated using data from 19 weather stations in the Central Valley, California.  
Data as of 26/10/2022 

 

RESERVOIR STORAGE 

RESERVOIR STORAGE (AF) % CAPACITY 
LAST YEAR % 

CAPACITY 
HISTORIC ANNUAL 

AVERAGE CAPACITY % 

TRINITY LAKE 537,799 22 27 37 

SHASTA LAKE 1,434,388 32 22 58 

LAKE OROVILLE 1,136,205 32 25 62 

SAN LUIS RES 510,951 25 11 57 

 
Reference: California Water Data Exchange  

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

October December February April June August

P
re

ci
p

it
at

io
n

 (
in

ch
e

s)

Central Valley Precipitation Index 

Central Valley 20 Year Average 2023 WY Central Valley

STATION 
MTD 

(INCHES) 

WEEK ON 
WEEK 

CHANGE 
(INCHES) 

% OF 20 YEAR 
AVERAGE 

MTD 

2023 WYTD  VS 
2022 WYTD 

% 

2023 WY VS 20 
YEAR 

AVERAGE TO 
DATE % 

SAN JOAQUIN 5 
STATION (5SI) 

0.03 0.03 1.43 0 2 

TULARE 6 STATION 
(6SI) 

0 0.00 0.00 0 0 

NORTHERN SIERRA 8 
STATION (8SI) 

0.01 0.01 0.34 0 1 

CENTRAL VALLEY 
AVERAGE 

0.01 0.01 0.59 0 1 

https://cdec.water.ca.gov/reportapp/javareports?name=DLYHYDRO
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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 

0.4 0.00 0 16 2 

CENTRAL 
SIERRA 

0 0.00 0 0 0 

SOUTHERN 
SIERRA 

0 0.00 0 0 0 

STATEWIDE 0.1 0.00 0 0 0 
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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 2.16% class 1 improvement D2 drought conditions. 
 
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 satellite picture shows a mostly dry US 
with some moisture over the central 
regions which comes from a weakening 
Monsoon effect.  
 
This moisture and associated cloud cover 
and precipitation will move easterly and 
then northeasterly over the next few days 
eventually getting to the New York area. 
 
Most notably frontal activity from the 
Northwestern Pacific area has started to 
become pronounced and this frontal 
activity is bringing associated precipitation 
to western Canada and the Northwestern 
US.  
 
This activity is expected to continue over 
the next few months of winter. 

The Monsoon effect is weakening and we expect this to continue 
weakening and disappear shortly. 

 
10 Day Outlook 
A transitional upper ridge will also pass over 
the region later this week returning dry 
conditions and rising temperatures back to 
near normal as we head into the weekend.  
Uncertainty in the forecast increases for the 
weekend. Models show a trough and front 
approaching the PacNW at the end of the 
week with a surface low forming west of the 
CA/OR border by early Saturday. The GFS has 
the upper level feature closing off into a low 
later Saturday while the ECMWF does not. 
The ECMWF does however, bring 
precipitation from the surface low into the 
north coast Saturday while the GFS keeps all 
the precipitation and moisture offshore. Both models ensemble members vary widely in 

Map: Dark Sky  
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terms of the timing and potential location of any precipitation with many 
remaining entirely dry. These differences become even more pronounced on 
Sunday where the GFS keeps an upper low offshore and the ECMWF has a ridge 
returning. Both do suggest another system moving into the Pac NW Sunday night into 
Monday morning. The deterministic models are dry for Sunday into Monday keeping 
precipitation to the north, while some ensembles are showing showers reaching CA. 
  
Reference: National Weather Service / California Nevada RFC / Sacramento CA 
 
 

WESTERN WEATHER DISCUSSION  
 
An upper-level low pressure system, coupled with a frontal boundary dropping 
southward across the central U.S. resulted in a good soaking this week for many areas 
from southeastern California eastward to the Rio Grande Valley. Given the lingering 
precipitation associated with this area of low pressure following the climatological end 
to a very robust Southwest Monsoon season in late September, this was another much-
needed round of precipitation to further fuel ongoing improvements to long-term 
drought indicators, such as groundwater and 12 to 24-month SPIs. Soil moisture is in 
excellent shape as well coming out of the monsoon season across Arizona and New 
Mexico. Farther northward in the Western Region, degradation was the main story, as 
below-normal precipitation and above-normal average temperatures (in some cases 
record high temperatures for this time of year) were observed. High winds and above-
normal temperatures resulted in targeted degradations across northern portions of the 
Intermountain West and the High Plains. In the Pacific Northwest, degradations were 
also warranted, with the addition of D2 (severe drought) across the parts of the Coastal 
Ranges and Northern Cascades in Washington, where 28-day average stream flows have 
dropped into the bottom 2 percent of the historical distribution. In addition, soil 
moisture ranks in the bottom 5 percent climatologically, vegetation indices are 
indicating widespread drought stress, groundwater levels are falling, and SPIs for all 
periods out to 120 days are D4-equivalent (exceptional drought). The Pacific Northwest 
is entering into a climatologically wetter time of year, so precipitation will need to come 
soon to halt further deterioration. 
 
Reference:  
 

Adam Hartman, NOAA/NWS/NCEP/CPC 
Ahira Sanchez-Lugo, NOAA/NCEI 
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WATER NEWS 

CALIFORNIA WATER NEWS 
 
As drought drives prices higher, millions of Californians struggle to pay for 
water 
Several months ago, Rosario Rodriguez faced a financial dilemma that has become all 
too common for millions of drought-weary Californians — either pay the electric bill, 
which had skyrocketed to about $300 during a scorching summer in 
western Fresno County, or pay the $220 combined water, sewer and trash bill. 
“Our water is expensive, even though we can’t drink it because it’s contaminated,” 
Rodriguez said in Spanish. 
In the end, Rodriguez opted not to pay the electric bill from May to July, knowing she 
could get help from the Fresno Economic Opportunities Commission, a local nonprofit. 
No such assistance that she knew of was available for water, however. 
For a family of four living off $25,000 a year, a water bill of more than $200 a month is 
an economic burden. Now, with 1 in 10 California households falling into arrears on 
water payments, calls are mounting for the state to step in and help. 
“If we had a water discount, we’d have a little extra money for food or to buy our 
daughters clothes, shoes and other things they need for school,” said Rodriguez, whose 
family rents a home in the rural, unincorporated community of El Porvenir. 
The Rodriguez family is among an estimated 13 million Californians living in low-income 
households who bear the brunt of soaring water costs, experts say. 
Although the state has declared that all residents have a right to clean, safe and 
affordable drinking water, officials have yet to make good on that promise. 
Most recently, Gov. Gavin Newsom vetoed Senate Bill 222, legislation that would have 
required all California community water and wastewater systems to offer rate assistance 
to residential water customers. 
In his veto letter, Newsom said that while safe and affordable drinking water was a top 
priority of this administration, the program lacked a source of funding. “Signing this 
policy would result in significant General Fund pressures in the billions of dollars to 
continuously provide such assistance,” he said. 
The veto came as a blow to water affordability advocates, who say the governor had 
vastly overestimated the cost of the program. 
“This is both an environmental and racial justice issue,” said Michael Claiborne, directing 
attorney for the Leadership Counsel for Justice and Accountability. “The state has said a 
lot of good things in terms of commitment to addressing environmental and racial 
justice, but I think this is another example where we, as a state, have fallen short and 
need to do more.” 

https://www.latimes.com/california/story/2022-09-29/ex-csu-chancellor-fresno-state-allegations-probe
https://www.latimes.com/politics/story/2019-10-10/california-finds-widespread-contamination-of-chemicals
https://www.waterboards.ca.gov/water_issues/programs/hr2w/
https://www.waterboards.ca.gov/water_issues/programs/hr2w/
http://auditor.ca.gov/reports/2021-118/index.html#QL1
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202120220SB222
https://www.gov.ca.gov/wp-content/uploads/2022/09/SB-222-VETO.pdf?emrc=00d97d


 
VELES WATER WEEKLY REPORT 

 
 

Across the state, water utility prices are escalating faster than other “big ticket” 
items such as college tuition or medical costs, according to David Mitchell, an 
economist specializing in water. 
“Cost containment is going to become an important issue for the sector in the coming 
years” as climate change worsens drought and water scarcity, he said. 
The price of water on the Nasdaq Veles California Water Index, which is used primarily 
for agriculture, hit $1,028.86 for an acre-foot on Oct. 20 — a roughly 40% increase since 
the start of the year. An acre-foot of water, or approximately 326,000 gallons, is enough 
to supply three Southern California households for a year. 
Mitchell said there are short- and long-term factors contributing to rising water costs. 
Long-term factors include the replacement of aging infrastructure, new treatment 
standards, and investments in insurance, projects and storage as hedges against 
drought. 
In the short term, however, drought restrictions play a significant role. When water use 
drops, urban water utilities — which mostly have fixed costs — earn less revenue. They 
adjust their rates to recover that revenue, either during or after the drought. 
Original Article: The LA Times by Dorany Pineda 
 

Environmental groups push for increased river flow in wake of Delta algal 
bloom 
The destructive algal bloom that struck San Francisco Bay this summer has researchers 
looking at both causes and solutions. But now, several environmental groups are 
demanding action on a similar challenge miles upstream from the Bay. They're focused 
on a toxic bloom that's become almost a yearly occurrence in and around the Delta. 
"And it produces a toxin that's acutely poisonous to people and their pets. So this, this 
will kill your dog if it gets exposed to enough of it and can make people very sick if they 
come in contact with a water, but also the toxins and the cyanobacterial cells get 
aerosolized in a heavy wind. So it makes it sort of a hazard even if you're walking near 
the waterway, explains Jon Rosenfield, senior scientist with San Francisco Baykeeper. 
The group has captured images of the bright green bloom near Stockton and Discovery 
Bay. While the exact causes are still being studied, Baykeeper and other groups have 
filed an emergency petition with the State Water Resources Control Board. It's asking 
the board to increase the seasonal flow of water into the Delta from the San Joaquin 
River to a 40% level they say was laid out in an amended Bay-Delta plan. It's a move that 
some researchers believe could help fish and wildlife and potentially flush out the 
organisms causing the bloom. 
"If we had those flow standards operational by next February, and then 40% of the river 
made it to the delta, through June of next year, it's possible that it could ameliorate the 
bloom that will happen next summer," adds Rosenfield. 

https://www.nasdaq.com/market-activity/index/nqh2o
https://www.latimes.com/california/story/2022-10-06/southern-california-faces-new-water-restrictions-next-year
https://www.latimes.com/california/story/2022-10-24/millions-of-californians-are-struggling-to-pay-for-water
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The petition comes as the state of California wrestles with the future of water 
allocations divided between residential, agricultural and other users. Groups like 
Restore the Delta are helping to conduct a pilot survey to monitor and better understand 
the bloom cycles, and fill in gaps in the data. But they believe the flow issue is critical to 
any overall solution. 
"If you're able to increase flow, it prevents water from being stagnant, obviously the first 
one. And if water is not stagnant, the water doesn't sit there and absorb heat energy, 
which is what helps drive harmful algal blooms. And then also, if the water isn't sitting, 
if it isn't stagnant, it's also making sure that nutrients aren't compounding at a single 
spot," says Spencer Fern, science coordinator with Restore the Delta. 
Baykeeper has also filed a lawsuit questioning whether the 40% flow standard is even 
enough. But in the meantime, they're hoping the petition process will spark movement 
towards increasing flows to that level. 
"And those potentially could be beneficial to ameliorate this harmful algal bloom 
problem. So we would want those, the current, adopted standard to be implemented, 
while we get a better standard, that will actually protect fish and wildlife to the level the 
board has said needs to occur," says Rosenfield. 
Representatives from the State Water Resources Control Board say they can't comment 
on the flow level request yet, but could have more to say as the review process on the 
petition moves forward. 
Original Article: abc 7 News by Tim Didion  
 

The latest US winter outlook spells trouble for dry California 
A warm, dry winter is in store for much of California as La Niña conditions are slated to 
persist through at least January, according to the National Oceanic and Atmospheric 
Administration. 
The agency's U.S. Winter Outlook, released this week, spells trouble for the drought-
dried state as it enters what is typically its wettest season, when rainfall and Sierra 
snowpack help replenish water supplies that carry it through the rest of the year. 
"We're going on our third year of this extreme drought for much of the Western U.S., 
with the extreme drought currently focused over much of California, the Great Basin and 
extending northward into parts of Oregon," Brad Pugh, operational drought lead with 
NOAA's Climate Prediction Center, said in a media briefing. "In terms of impacts, it's 
adversely affecting agriculture, also increasing the wildfire danger and even has impacts 
on tourism." 
The country's greatest chances for drier than-average conditions are forecast across 
Southern California and the Southwest, as well as the southern Rockies, southern Plains, 
Gulf Coast and much of the Southeast. About 59% of the country is now experiencing 
some degree of drought conditions, officials said. 

https://abc7news.com/delta-bloom-baykeeper-restore-the-algae-algal-green/12356951/?mc_cid=001f2b08e8&mc_eid=635b7e9e25
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The forecast comes after a summer of extreme heat and dryness. More than 6,800 
wildfires have burned in California this year, destroying nearly 800 structures and 
claiming nine lives, according to the California Department of Forestry and Fire 
Protection. 
The state in September also saw a blistering, 10-day heat wave that shattered thousands 
of temperature records and "certainly increased the drought categories" in the Pacific 
Northwest, said Jon Gottschalck, chief of the climate center's operational prediction 
branch. 
But while more dryness is on deck for Southern California, the outlook is less certain 
about what lies ahead for the northern part of the state. The forecast shows equal 
chances of above-average or below-average precipitation in the region. 
What is less of a mystery is that the state urgently needs moisture: More than 90% of 
California is under severe, extreme or exceptional drought, the three worst categories 
under the U.S. Drought Monitor. 
Increasing warmth and dryness driven by human-caused climate change are also 
upending California's long-held weather patterns, making the timing and availability of 
water in the state less reliable. Both state and federal water supplies are facing 
significant shortages and cutbacks due to drought, and officials have said more cuts are 
likely if dryness persists in 2023. 
The temperature outlook is similarly concerning for the Golden State, with nearly all of 
California expected to see warmer-than-average conditions. this winter. Southern 
California will likely to see the hottest temperatures. 
Alaska, the Central Great Basin, the Southwest, the Southern Plains, the Southeastern 
U.S. and the Atlantic Coast are also expected to see warmer-than-average conditions, 
according to the forecast. 
Officials said the conditions are being driven by a rare third consecutive appearance of 
La Niña, a climate pattern in the tropical Pacific that tends to split the country in half. 
"It should be no surprise that the winter outlook is consistent with typical La Niña 
impacts—which include a general warmer and drier south, and cooler and wetter 
north," Gottschalck said. 
The 2022-23 winter will mark the third-ever appearance of a La Niña "triple dip," officials 
said, referring to three La Niña winters in a row. The first occurred in the mid-1970s and 
the second in the late 1990s and early 2000s. 
But while La Niña can offer a snapshot of what's to come, officials cautioned that it's not 
a guarantee. The 2021 La Niña, for example, gave way to a very cold February, including 
a deadly deep freeze in Texas. 
Gottschalck said the signal is most reliable in Southern California and the Southwest, 
with conditions in the Bay Area and northern part of the state harder to predict because 
of potential "sub-seasonal" weather and climate events—such as atmospheric rivers—
which typically appear over a couple of weeks as opposed to a long-term pattern. 

https://phys.org/tags/water+supplies/
https://phys.org/tags/climate+events/
https://phys.org/tags/atmospheric+rivers/
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Last December, for example, saw very strong atmospheric river events that helped 
improve drought conditions in some areas of California, he said. However, the 
ensuing months of dryness and warmth quickly erased most of those gains. 
"It's a real challenge," Gottschalck said. "Certainly, atmospheric river events can occur 
during these La Niña winters, and I wouldn't expect anything otherwise. It's more of the 
frequency of them—when they occur and how cold the situation is in the Pacific 
Northwest and in California—and whether you can build up the snowpack at sufficient 
levels so that it melts over time in the spring to produce drought relief overall." 
Original Article: Phys.org by Hayley Smith  
 

Higher prices for ketchup and spaghetti sauce? California’s drought is 
hurting tomato farmers 
No matter if you’re whipping up a cacciatore, amatriciana or a homemade pizza, you’re 
going to need one thing: tomatoes. 
But while most of the tomatoes consumed in the U.S. — fresh, canned, and otherwise 
— come from California, factors like the ongoing drought, rising fuel prices, and a 
changing climate are making the fruit harder and more expensive to grow. And that’s 
prompting some California farmers to consider raising other, hardier crops that require 
less irrigation. 
“On our end, the biggest issue we have is the water situation,” said Bruce Rominger, 
who along with his brother Rick runs Rominger Brothers Farms in Winters (Yolo County), 
about a half hour drive west of Davis. Rominger produces bulk tomatoes to be 
mechanically picked, canned, and turned into products like paste and ketchup, a 
separate market from whole, fresh tomatoes, which are usually hand-picked. 
Rominger said his location in Yolo County is usually water-rich, unlike where many 
tomatoes are grown in California farther south along the Interstate-5 corridor. But the 
drought has meant his and other farms were allocated no water this year from Clear 
Lake and Indian Valley Reservoir in Lake County. 
Instead, he’s had to rely on pumping groundwater, an expensive, electricity-intensive 
process that isn’t a viable long-term solution, either economically or environmentally. 
“I typically plant around 800 acres of tomatoes a year,” on the smaller end of an average 
grower, Rominger said. He won’t be able to plant that next year “unless we get 
significant rainfall” because he can’t rely on irrigation, Rominger added. About a third of 
his land was fallow this past season because of water scarcity. 
On Rominger’s land and elsewhere in the state, drought has already taken a punishing 
toll on other crops as well. More than half of California’s rice fields have been left 
barren this season for want of water. 
But it isn’t just the drought that’s hurting producers like Rominger and raising the price 
of tomatoes. 

https://phys.org/news/2022-10-latest-winter-outlook-california.html
https://12ft.io/proxy?ref=&q=https://www.sfchronicle.com/climate/article/California-rice-farming-Colusa-17428137.php
https://12ft.io/proxy?ref=&q=https://www.sfchronicle.com/climate/article/California-rice-farming-Colusa-17428137.php
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“Our hotter spells are hotter and they go for longer durations,” said Mike Montna, 
president and CEO of the California Tomato Growers Association. “It’s having an 
impact on the yields that growers can get,” he added. 
Besides the heat, there are also unusual cold snaps to contend with. Rominger said he 
lost 55 acres to frost in April, something that’s never happened to him in his decades of 
farming. Unseasonable September rains then cut into more than 100 acres of his crop. 
 
Water scarcity and extreme weather mean farmers plant fewer acres and enjoy lower 
output from the fields that do produce. And that, of course, raises prices. 
Montna pointed to January figures from the U.S. Department of Agriculture estimating 
California’s fields would produce about 12 million tons this year of tomatoes grown for 
processing. That number was revised down to 11.7 million in May, and then again to 
10.5 million tons in August, Montna said. 
Farmers like Rominger have been getting higher purchase prices from companies that 
process and can their tomatoes, as big buyers like Campbell Soup, Conagra, and Del 
Monte Foods upped their rates this year. 
“In 2021, the price was $84.50 a ton,” Montna said “This year it was $105 per ton” for 
the season that runs from July into October. 
But much of that revenue boost is being eaten up by rising inflation and stubbornly high 
fuel costs, so farmers aren’t necessarily reaping more profits. Rominger’s farm mostly 
broke even on the tomatoes it produced during the 2021 and 2022 seasons, he said, as 
higher sale prices helped compensate for his smaller yield. 
Original Article: San Francisco Chronicle by Chase DiFelicaiantonio  
 

Cadiz Inc. Announces Agreement To Acquire Water Treatment Technology 
Company Atec Systems  
Cadiz Inc. (NASDAQ: CDZI, CDZIP) (“Cadiz,” the “Company”) today announced a definitive 
agreement to acquire ATEC Systems, Inc., (“ATEC”), a leading provider of technologically-
advanced, cost-effective groundwater filtration systems for community, municipal, 
agricultural and industrial use. 
  
Adding the ATEC business to the Cadiz portfolio diversifies its range of innovative, 
sustainable clean water solutions and expands Cadiz’s mission to provide safe, 
affordable drinking water to underserved communities. The Company’s flagship 
initiative is the Cadiz Water Conservation and Storage Project (“Cadiz Water Project”), 
which captures surplus groundwater before it evaporates in the desert and stores it 
underground.  Cadiz will transport conserved and stored water to communities in 
Central and Southern California through a network of underground pipelines that once 
carried oil. Capturing, storing and transporting water underground saves billions of 

https://www.sfchronicle.com/california/article/tomato-price-farming-drought-17526327.php?mc_cid=8679e92acc&mc_eid=635b7e9e25
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gallons of water from evaporation each year– enough to serve millions of homes 
in communities impacted by drought. 
  
“We are proud to combine our expertise with ATEC in delivering innovative and 
affordable water solutions, particularly for small, rural and low-income communities 
without the financial resources to access safe, reliable water supplies,” said Susan 
Kennedy, Executive Chair of the Cadiz Board. “ATEC’s technology and expertise in 
conjunction with our state-of-the-art conservation and conveyance technologies will 
help us deliver affordable clean water solutions to communities throughout and beyond 
California.” 
  
ATEC, a closely held firm based in Hollister, California, has produced water filtration 
systems since 1982. It initially pioneered technology to provide cost-effective high-rate 
removal of iron and manganese and then expanded its reach to a full range of 
contaminants, including, arsenic, Chromium-6, nitrates, and other contaminants found 
in groundwater that pose serious health risks in drinking water. 
Cadiz has been engaged in a strategic partnership with ATEC since 2015. The Company 
installed ATEC systems to test the removal of naturally occurring minerals for operation 
of the Cadiz Water Project and identified ATEC as the best in class, most cost-effective 
treatment technology for removing minerals from groundwater supplies.  
  
There are more than 3,000 public water systems in California with two or more water 
quality violations per system and 78,000 groundwater wells operating in contaminated 
basins in California alone. More than 800 California community water systems are out 
of compliance with, at risk or consistently fail to meet primary drinking water 
standards.  The California State Water Resources Control Board has estimated that the 
cost of curing this problem is more than $10B. ATEC can provide a cost-effective 
alternative to the treatment challenge.   
  
“ATEC’s strength is the versatility of its designs which can service both small and large 
systems through compact-footprint filter systems tailored to remove the specific 
contaminants in each groundwater basin.” Kennedy added.  “ATEC’s highly efficient 
design and low operating cost makes it the most cost-effective solution on the market 
for both large municipal and small community water systems to address the growing 
threat of groundwater contamination in California and nationwide, including Chromium 
6, nitrates, arsenic, industrial pollution and ‘forever chemicals.’”   
  
ATEC has built more than 450 water filtration systems for cities, water districts, investor-
owned utilities and small communities and businesses in 10 U.S. states, as well as Canada 
and Sri Lanka, with system treatment capacities up to 60 million gallons per day (mgd). 
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ATEC systems can be scaled in size to serve small, rural communities as well as 
larger municipalities, and require less maintenance and upkeep than traditional 
filtration systems.  
  
The acquisition is expected to close this month. ATEC will retain its name and operate as 
a unit of Cadiz led by Lee Odell as the Chief Operating Officer. Odell is a leading water 
treatment engineer, who has been consulting for ATEC and previously led water quality 
divisions for large global engineering firms including Jacobs, CH2M and Montgomery 
Watson. He brings with him a first-hand knowledge of and experience with the ATEC 
technology and will lead an innovative effort to broaden the technologies’ application 
to a full suite of groundwater contaminants, building on the success of the company’s 
founder and principal owner, Dave Ketchum, who is retiring after a short transition 
period.  
  
“Cadiz sees the potential for our treatment technology, and they have expressed a deep 
commitment to continuing our mission to provide a cost-effective and versatile 
treatment technology that can be customized to each customer’s needs,” Mr. Ketchum 
said. 
  
“I look forward to joining forces with Cadiz, a longtime ATEC partner and fellow water-
solutions innovator,” Odell said. “Together, we will have the capability to serve more 
communities in more ways at a time of critical need.”  
  
Cadiz has launched several initiatives to provide clean water, technology, and water-
conservation training to disadvantaged communities. In September, it signed an 
agreement with the Farmworkers Institute of Education & Leadership Development to 
build a state-of-the-art innovation center to provide work-based training for members 
of poor, minority communities. That followed an August agreement with the Salton Sea 
Authority and Torres Martinez Desert Cahuilla Indians to donate water, infrastructure 
financing, and water treatment technology to serve tribal communities and help 
remediate the impacts of evaporation at the Salton Sea. ATEC technology is being used 
to provide filtration systems at tribal wells to ensure safe drinking water on tribal lands. 
  
Terms of the definitive agreement with ATEC were not disclosed.  The acquisition will be 
completed with existing cash resources. 
Original Article: Cadiz Press Release  
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US WATER NEWS 
 
In the Age of Megadrought, Farmers in the West See Promise in Agave 
Raul “Reppo” Chavez surveys his agave crop on a sunny morning in Yolo County, north 
of Sacramento, California. His largest plants sit at the top of a hillside, while the youngest 
and smallest are down by the road. “They look real good,” he says, nodding. The plants’ 
giant leaves are arranged like the petals of an open rose, but they’re as sharp as eagle 
talons reaching out of the earth. Chavez and many others who drive by find the agave 
field striking. Cyclists out for rides stop to take photos. Mexican American girls 
celebrating their quinceañeras pose in glimmering gowns among the plants, which stand 
out as strikingly different from the olive, citrus, and almond orchards typically blanketing 
California farmland. 
Chavez, a native of Tonaya, Mexico—where mezcal is produced—grew up with agave 
growing in every direction and learned the skills of a jimador, or agave farmer, from 
relatives. He’s leasing the plot from a family that used to grow grapes there. Three years 
ago, the family he works for ripped out the vines in an effort to conserve water and gave 
him the green light to plant agave. Now, as the West grapples with the worst drought in 
more than 1,000 years, he’s among a small but growing group of farmers in California, 
Arizona, and Texas who are turning to these hearty plants, which can survive with little 
to no water. 
“In all likelihood, I’m going to end up with more and more of my land being unable to 
farm because I just don’t have enough water.” 
As many farmers in drought-prone regions are re-thinking what they grow, there are 
some other familiar workhorse crops that require little irrigation and could step in to 
keep bare land from turning to dust—such as winter wheat, legumes, and safflower. It’s 
agave, however, that has captured recent interest and momentum with its promise of 
drought resilience and a path into the potentially lucrative world of spirits. 
A perennial succulent native to the arid Southwest U.S. and Central and South America, 
agave plants, with spiky leaves as stiff as cartilage, can grow to weigh up to 110 pounds, 
and the distilled spirits, made from the plant’s hefty heart, or piña, are soaring in 
popularity. Since 2003, tequila and mezcal volume has increased by more than 200 
percent, with a significant surge in demand over the last five years. 
In California, Stuart Woolf, president and CEO of Woolf Farming & Processing, a 
prominent operation that grows massive tracts of almonds, pistachios, and processing 
tomatoes, has emerged as agave’s biggest champion. Over the summer, 
Woolf donated $100,000 for an agave research center at University California at Davis. 
Woolf, who used to rely on the state’s network of canals to deliver “surface water” to 
most of his 25,000 acres of farmland, hasn’t received a full allocation in years. He can 

https://www.nature.com/articles/s41558-022-01290-z
https://www.ucdavis.edu/food/news/agave-drought-tolerant-california-crop
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pump from his wells to make up for that loss, but a sweeping 2014 California law, 
the Sustainable Groundwater Management Act, aims to curb that practice. 
“In all likelihood,” Woolf says, “I’m going to end up with more and more of my land being 
unable to farm because I just don’t have enough water.” 
That’s how, three years ago, as the 63-year-old sipped on tequila, Woolf’s mind landed 
on agave, plants that are incredibly drought tolerant thanks to a twist in plant 
physiology. Agave plants keep the openings in their leaves (the stomata) closed during 
the day to avoid water evaporation, reopening them at night to collect and store carbon 
dioxide, and engage in photosynthesis come dawn. 
“All I have now is a test plot, land, and a desire,” says Woolf. 
A New Climate Crop? 
Woolf is in the San Joaquin Valley, a 5-million-acre stretch of the most 
productive agricultural land in the world that grows 250 crops and much of the nation’s 
nuts, fruit, and vegetables. It’s also the epicenter of California’s water crisis. 
Unregulated pumping of groundwater over decades has resulted in depleted aquifers, 
sinking land, and thousands of dry agricultural and drinking water wells. A 
recent study by the Public Policy Institute of California estimated that climate change 
and California’s water shortage will require the permanent retirement of at least 
500,000 acres of heavily irrigated land in the San Joaquin Valley in the next 20 years. 
All across the Southwest, the fallowing of land, with the hopes that rain will eventually 
once again allow for planting, is already underway. In 2022 alone, California farmers 
left hundreds of thousands of acres of farmland unplanted. In New Mexico, the state 
legislature allotted millions of dollars to pay farmers to idle fields. And in Arizona’s Pinal 
County, 30-40 percent of the 250,000 acres of irrigated farmland has been fallowed due 
to cuts in the water supply from the Colorado River. 
“By next year that number is expected to rise,” says Paul Orme, an attorney for several 
irrigation districts in Pinal County. 
Doug Richardson, an agricultural consultant who owns Drylands Farming Company near 
Santa Barbara, California, is an agave enthusiast, and not just for their ability to thrive in 
arid and semi-arid climates. “They’re fire resistant,” he says. “We’ve done a lot of farm 
design where we do agave as a perimeter crop to act as a buffer, a line of defense. Just 
a row of these succulent plants can keep a wildfire from encroaching.” 
For nearly 20 years, Richardson encouraged mostly small-scale growers in the West to 
incorporate agave into their operations, and within the last 10 years he says his business 
has soared, with new clients in Texas, New Mexico, and Arizona all seeking a less water 
intensive crop. 
Original Article: Civil Eats by Anne Marshall Chalmers 
 

Colorado snowpack levels at 229% of average, a good start for Lake Mead 

https://water.ca.gov/programs/groundwater-management/sgma-groundwater-management
https://vric.ucdavis.edu/virtual_tour/sanjoq.htm
https://vric.ucdavis.edu/virtual_tour/sanjoq.htm
https://mydrywell.water.ca.gov/report/
https://www.ppic.org/wp-content/uploads/water-and-the-future-of-the-san-joaquin-valley-february-2019.pdf
https://asmith.ucdavis.edu/news/big-drop-california-rice-acres
https://www.abqjournal.com/2481229/troubled-waters-ex-emergency-program-pays-farmers-to-fallow-fields.html
https://www.azcentral.com/story/opinion/op-ed/joannaallhands/2022/08/05/arizona-must-rethink-farming-save-massive-water-cuts-loom/10219396002/
http://www.drylandsfarmingcompany.com/
https://civileats.com/2022/10/25/in-the-age-of-megadrought-farmers-in-the-west-see-promise-in-agave/?mc_cid=001f2b08e8&mc_eid=635b7e9e25
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Snowpack in the Upper Colorado River Basin is more than double the average 
normally seen at this time of the year, according to the U.S. Bureau of 
Reclamation’s website. 
A snapshot of the water situation shows above-average precipitation levels at five of the 
nine regions that make up the basin, and overall snowpack at 229% of average as of Oct. 
24. Overall, precipitation is at 83% of average. 

 
Snowpack is a critical factor in the water that flows from the Rocky Mountains down the 
Colorado River to Lake Powell and then on to Lake Mead. While nearly all the focus for 
the past several years has been on the plummeting Lake Mead levels, the focus at this 
time of year shifts to snowpack. 
“We have a long way to go until spring 2023 –– the months that really matter for gauging 
potential elevations at Lake Mead and Lake Powell,” said Kyle Roerink, executive 
director of the Great Basin Water Network. “We are only 24 days into the water year.” 
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Roerink urged caution about making too much of numbers so early in the cycle. 
“Looking at today’s snowpack as a potential respite from the strife on the 
Colorado River is like being optimistic about a mediocre ballplayer who hits a home run 
on opening day,” Roerink said. 
“There’s a long way to go before we know what this snowfall really means. A few warm 
days next month could eviscerate what we’ve gained so far in a matter of hours. 
Additionally, with more La Niña patterns expected this winter, we cannot afford to be 
overly optimistic. Let’s prepare for the worst and hope for the best,” he said. 
Lake Mead has been slowly rising — now at 1,046.3 feet — and is now about 5.5 feet 
above where it was near the end of July (1,040.6 feet). It’s about 21 feet below where it 
was a year ago today. Lake levels are expressed as altitudes — the number of feet the 
lake’s surface is above sea level — not as depths. 
The seasonal fluctuations depend on factors including water use, the amount of water 
let out of the dam and evaporation. But it all begins with snowpack. 
The 23-year drought has taken a heavy toll on Lake Mead, which is now 28.6% of 
capacity. A single year of heavy snowpack won’t recharge the water system that millions 
of people rely on, but any good news is welcome as climate change forces communities 
in the desert Southwest to re-evaluate how water is being used. 
The “water year” begins on Oct. 1 and runs through Sept. 30 each year. The averages 
posted on the Bureau of Reclamation’s website use the previous 30 years to calculate 
average levels — and most of those years are during the current drought. 
Another website that monitors snowpack indicates the level is at 222.7% in the Upper 
Colorado River Basin as of today. 
Climate officials warn that a dry fall is expected with La Niña conditions. 
Original Article: 8 News Now by Greg Haas 
 

Colorado's updated water master plan draws criticism for not going far 
enough 
Coloradans want the state’s top water planning document to mandate faster action, be 
more accountable, require equitable drought responses between the Front Range and 
Western Slope, and to specifically include the crisis on the rapidly drying Colorado River 
in its estimates of future water shortages. 
More than 1,300 individuals and agencies submitted public comments on the draft 
update to the Colorado Water Plan, according to Russ Sands, chief of water supply 
planning for the Colorado Water Conservation Board (CWCB). 
The public comment period ended Sept. 30. The CWCB is scheduled to finalize revisions 
to the plan in January 2023. 
Commenters, including major water utilities, environmental groups, ranchers and 
farmers, and city and county officials, asked for numerous changes to the document. 

https://www.8newsnow.com/news/local-news/colorado-snowpack-levels-at-229-of-average-a-good-start-for-lake-mead/?mc_cid=001f2b08e8&mc_eid=635b7e9e25
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“The plan lacks the language of urgency throughout. It should emphasize the 
scarcity of time and water to address the life-or-death reality of the drought and 
the climate crisis that the state of Colorado is facing,” Hispanics Enjoying Camping, 
Hunting and the Outdoors wrote in their submitted comments. 
The CWCB is responsible for drafting and updating the plan and supporting its 
implementation. Championed by U.S. Sen. John Hickenlooper when he served as 
governor, the state’s first water plan was approved in 2015 after years of public 
meetings and data gathering. 
At the time, it was hailed as a breakthrough in grassroots water planning in the West 
because of its comprehensive effort to engage the public, analyze existing water use, 
future shortages, and potential solutions. 
Since then, the CWCB has awarded more than $500 million in grants and loans to help 
communities develop water management plans, projects and other options locals 
believe are necessary to ensure their water futures. 
But the plan was politically difficult to finalize even then because of conflicts between 
water utilities and environmentalists, pro-dam and anti-dam interests, and agricultural 
and urban water conflicts. 
Regardless, water users across the state say that the water plan has spurred more 
cooperation than has ever existed before, with public roundtables in each of the state’s 
eight river basins making decisions and sharing information with one another, using the 
water plan as a roadmap. 
Now, as the CWCB updates the plan and a 22-year megadrought drains the Colorado 
River system, pressure is building to act quickly. 
For example, in their comments several individuals and agencies asked that the updated 
plan include more measurable goals with deadlines to improve accountability in 
addressing the state’s looming water shortages and environmental issues. 
Business for Water Stewardship (BWS), a nonprofit that seeks to connect corporate 
funders with environmental initiatives, was among them. 
“The water plan lacks specifics and accountability,” BWS wrote. “The plan should include 
metrics on conservation and storage and guidelines on how we balance competing 
needs. These metrics are necessary to measure progress on the plan’s goals and 
objectives.” 
Major water diversions between Western Slope river basins and Front Range cities were 
also a topic of concern. 
Roughly 80% of the state’s water supplies originate in Western Slope mountain 
snowpacks, while much of that water is moved to the thirsty Front Range in pipelines 
and canals known as transmountain diversions or TMDs. 
The Colorado River District and other interests want the state to require that when the 
Western Slope is facing ultra-dry conditions and forced to deal with water restrictions 
and cutbacks, as it often is just because of its geography, urban cities who are using 
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that  water, live under the same rules. The district represents 15 Western Slope 
counties and is responsible for managing the Colorado River within state 
boundaries. 
Original Article: The Gazette by Jerd Smith  
 

United States of megadrought 
 

 
NOAA 

Drought has engulfed large swaths of the country, threatening parts of the nation’s food 
and power supply. And it’s getting worse. 
More than 80 percent of the continental U.S. is experiencing unusually dry conditions or 
full-on drought, which is the largest proportion since the National Oceanic and 
Atmospheric Administration began tracking 20 years ago. 
Winter is expected to intensify and spread the dry conditions, killing crops and 
increasing fire risks in regions that don’t usually face such dangers, NOAA says. 
That could spell trouble for electricity in states such as California, Arizona and Nevada, 
depleting water supplies needed to cool power plants and reducing the flow to 
hydroelectric dams on waterways like the Colorado River. 
Of particular concern is the Mississippi River, where record-low water levels are making 
it hard to move cargo by barges, which is vital for transporting crude oil, corn, soybeans 
and other essentials. 

https://gazette.com/news/environment/colorados-updated-water-master-plan-draws-criticism-for-not-going-far-enough/article_15026a5a-4ff4-11ed-bdd1-57c586f3cbb1.html
https://www.eenews.net/articles/noaa-sees-no-winter-drought-relief-across-parched-west
https://www.politico.com/newsletters/power-switch/2022/08/17/how-drought-threatens-the-power-grid-00052368
https://www.ttnews.com/articles/dwindling-mississippi-river-grounds-barges-threatens-shipments
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The developing drought across the Mississippi Basin is also allowing salt water to 
enter from the Gulf of Mexico, which could contaminate drinking water. 
California and the West are faring no better. The ongoing megadrought is expected to 
worsen, with no relief for the dangerously depleted Colorado River or the Southwest 
reservoirs of Lake Mead and Lake Powell. (Farther north, the Pacific Northwest and the 
Great Lakes region are actually expected to sustain heavier winter precipitation than 
normal.) 
The 22-year megadrought in the West has deepened so much that it’s now considered 
the driest in at least 1,200 years. Authors of a recent study in the journal Nature Climate 
Change found that 42 percent of the drought is attributable to human-caused climate 
change, confirming experts’ worst-case prediction for the current level of global 
warming. 
Meteorologists are also attributing the dry forecast to a third straight winter of La Niña, 
a complex weather pattern where strong trade winds churn colder water to the surface 
of the Pacific Ocean and push the jet stream north, which has only happened a few times 
in the last half-century. 
As the planet continues to warm, rare weather events like megadroughts are becoming 
increasingly common, along with 1,000-year floods and record-smashing heat waves. 
Scientists warn that unless the world dramatically reduces its carbon emissions, extreme 
weather — and the toll it takes — will become the norm. 
Original Article: Politico by Arianna Skibell  
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GLOBAL WATER NEWS 
 

Universal access to safe drinking water requires increased investment 
backed by strong government institutions - WHO, UNICEF, World Bank 
Governments must invest strategically in building safe drinking water systems by not 
only increasing funding, but also strengthening capacities to plan, coordinate, and 
regulate service provision, if the world is to achieve universal access to safe drinking 
water and mitigate the effects of climate change, say WHO, UNICEF, and the World Bank 
in a report released today. 
The State of the World’s Drinking Water report notes that over 2 billion people have 
gained access to safe drinking water in the past two decades.  This progress, while 
positive, is fragile and inequitable with one-quarter of the world’s population left 
behind.  Climate change is increasing the frequency and intensity of droughts and floods, 
which exacerbate water insecurity, disrupt supplies and devastate 
communities.  Meanwhile rapid urbanization is increasing the strain on cities’ capacity 
to deliver water to the millions of people living in in-formal communities and slums. 
“Providing greater access to safe drinking water has saved many lives, most of them 
children. But climate change is eating into those achievements,” said Dr Maria Neira, 
WHO Director, Department of Environment, Climate Change and Health. “We have to 
accelerate our efforts to ensure every person has reliable access to safe drinking water 
something that is a human right, not a luxury.” 
The report provides a comprehensive review of the links between water, health, and 
development, with actionable recommendations for governments and partners, 
illustrated by examples of how countries are contributing to the attainment of the 
Sustainable Development Goal (SDG) target of reaching safely managed drinking water 
for all by 2030. 
 “Investing in water and sanitation is critical to health, economic growth and the 
environment. Healthier children become healthier adults who then contribute more to 
the economy and society”, said Saroj Kumar Jha, Director, Global Director, World Bank 
Group's Water Global Practice. “This principle is at the core of the World Bank’s Human 
Capital Project. Governments and private sector must take critical action now to 
accelerate inclusive and sustainable water supply and sanitation services in both urban 
and rural areas.” 
To provide universal access to safe drinking water by 2030, governments and partners 
must dramatically increase political commitment to drinking water and quadruple 
investments.  The report provides comprehensive recommendations to enact 
sustainable improvements that addresses infrastructure, governance, finance, capacity 
development, data and information, and innovation, even with limited budgets.  
Overarching recommendations include:  

https://www.who.int/publications-detail-redirect/9789240060807
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• Strengthen existing institutions by filling gaps, facilitating coordination, 
establishing a regulatory environment supported by legislation and 
standards for service quality, and ensuring enforcement. 

• Increase funding from all sources dramatically, with water service providers 
improving efficiency and performance, and governments providing a stable and 
transparent administrative, regulatory and policy environment. 

• Build capacity within the water sector by developing a capable and motivated 
workforce through a range of capacity-development approaches based on 
innovation and collaboration. 

• Ensure relevant data and information are available to better understand 
inequalities in drinking water services and make evidence-based decisions. 

• Encourage innovation and experimentation through supportive government 
policy and regulation, accompanied by rigorous monitoring and evaluation. 

“No child should be faced with the choice of drinking dirty water – a leading killer of 
children – or making dangerous journeys to collect water and missing out on school,” 
said Aidan Cronin, UNICEF Interim Director of Water, Sanitation, and Hygiene (WASH) 
and Climate, Environment, Energy, and Disaster Risk Reduction (CEED). “Accessible and 
reliable safe drinking water is fundamental to ensuring children are healthy, educated, 
and thriving.” 
Original Article: WHO 
 

Excessive water extractions, not climate change, are most to blame for the 
Darling River drying  
You may recall when, at the height of summer in 2019, more than a million fish floated 
to the surface of the Darling River’s Menindee Lakes. Iconic Murray cod and silver perch 
were among the dead. 
A couple of months later, an expert investigation concluded excessive upstream water 
extractions, compounded by the ongoing drought, were to blame. 
In another investigation in 2020, the Murray-Darling Basin Inspector-General reported 
he was informed that water theft, lack of compliance, unsustainable water extraction 
rules, and floodplain harvesting were driving the northern basin’s declines in stream 
flow – the measured volume of water flowing in a river or stream over a given period of 
time. 
And yet, there appears to be a widely held view that we can place most of the blame of 
drying rivers on climate change. So what’s the truth? And why does it matter? 
Don’t let yourself be misled. Understand issues with help from experts 
Get the newsletter 
Our new research investigated the effects of climate change and water resource 
development on the Darling River over the past 40 years. We found much of the recent 

https://www.who.int/news/item/24-10-2022-universal-access-to-safe-drinking-water-requires-increased-investment-backed-by-strong-government-institutions--who--unicef--world-bank
https://www.abc.net.au/news/2019-01-08/second-fish-kill-in-darling-river-at-menindee/10696632
https://www.abc.net.au/news/2019-01-08/second-fish-kill-in-darling-river-at-menindee/10696632
https://www.science.org.au/supporting-science/science-policy-and-sector-analysis/reports-and-publications/fish-kills-report
https://www.industry.nsw.gov.au/__data/assets/pdf_file/0004/469282/sub-45-iig-mdb.pdf
https://water.dpie.nsw.gov.au/__data/assets/pdf_file/0004/500728/nsw-climate-model-report.pdf
https://royalsocietypublishing.org/doi/10.1098/rsta.2021.0296
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decline of river (stream) flow has not been because of climate change, but almost 
certainly a result of increased water extractions. 
This is important, because naming climate change as the primary culprit for drying rivers 
may let water managers, ministers and irrigation lobbyists off the hook for failing 
to effectively control water consumption. 
Our point isn’t that climate change is not happening – it’s here, it’s now and it’s global in 
its devastation. But, our research shows climate change shouldn’t be used as a “get out 
of jail free” card to excuse bad decision-making and poor planning decisions. 
What we found 
The Darling river is also known as the Baaka by the Barkindji, whose Country 
includes Menindee Lakes. 
The Baaka-Darling River has nine major headwater dams and tributaries with a total 
storage capacity in excess of 4,500 billion litres, about equal to nine Sydney harbours. 
For decades, it has had high rates of water extraction, provided by 15 main channel weirs 
and more than 1,000 small weirs along its 1,000 kilometre or so length. 
Our analyses looked back at 40 years of meteorological trends and water extractions 
data, then separated the effects of each on declining river flows. 
We found between 1981 and 2020, the northern Murray-Darling Basin has become drier 
(11 millilitres less rainfall per decade, on average) and hotter (by 0.26℃ per decade, on 
average) – a trend consistent with climate change projections. 
These trends reduced stream flows on the nearby, pristine Paroo River by 28%. The 
Paroo River has had virtually no water extractions in the last 40 years, which means that 
lower rainfall and higher temperatures completely explain its decline in river flows. 
But this is not true for the Baaka-Darling River. We found stream flows declined by 53% 
at the Baaka-Darling River. Less than half of this decline could be explained by 
meteorological trends. This means the rest – more than half of the decline in stream 
flows – was almost certainly due to other factors: namely, increased water extractions. 
Further peer-reviewed evidence in support of our conclusion can be drawn from the 
large, unmetered, and possibly increasing, water extractions associated with floodplain 
harvesting. This harvesting may be in the order of hundreds of billions of litres per year 
in the northern Basin, some of which may be illegal. 
This is coupled with much smaller increases in metered water extractions along the 
Baaka-Darling River and its tributaries over the period 2014-15 to 2017-18. 
Original Article: The Conversation by Quentin Grafton, Gilad Bino, John Williams, Ling 
Chu and Richard Kingsford  
 

Water security must be enhanced in India 
Water resources are essential for economic development. India has 4 per cent of global 
water resources for its use. India’s water resources are under immense pressure. The 
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country receives more than 80 per cent of its rainfall between June and 
September every year. 
There is vast special and temporal variation in the distribution of annual rainfall of 
around 1105 mm. The unequal special distribution of water can be observed by the fact 
that while the Ganga Basin has around 1039 cubic meters per capita water availability, 
the Brahmaputra and Barak basin have per capita availability of over 11000 cubic meters 
per capita. India is a water-stressed nation as defined by the United Nations and it is 
likely to reach a water scarcity position in the coming years. About 2000 billion cubic 
meters of water resources is annually generated in India. 
Of these, the water that can be utilised beneficially is 1123 bcm. The rest of the water 
cannot be used due to various limitations. Of the available water resources, 690 bcm are 
from surface water contributions and the remaining are from groundwater 
contributions. Water quality – both surface water and groundwater – is unsatisfactory. 
Water contamination is on the rise due to unplanned urbanisation and untreated 
effluents emitted by industries. There is a declining trend in water availability due to 
high population growth and rapid urbanisation. 
By 2030, according to the NITI Aayog report (2019), India’s water demand will be twice 
the available supply. The agricultural sector is predominant for water use followed by 
the industrial and domestic sectors. The demand for water is rapidly growing in various 
sectors. Across the water sectors, India is experiencing competition. India is committed 
to implementing sustainable development goals framed by the United Nations. 
Thus India is committed to implementing SDG 6 relating to the availability and 
sustainable management of water and sanitation for all. Achieving universal and 
equitable access to safe and affordable drinking water for all (SDG 6.1); achieving access 
to adequate and equitable sanitation and hygiene for all and ending open defecation 
(SDG 6.2); improving water quality by reducing pollution, eliminating dumping, halving 
the proportion of untreated wastewater and substantially increasing recycling and safe 
reuse globally (SDG 6.3), and substantially increasing water use efficiency in all sectors 
are some of the important goals India like other nations is committed to achieving by 
2030 or even earlier. 
Human-induced climate change is now a reality. Global warming to the extent of 1.5°C 
or 2°C depending on the steps undertaken by various countries, has been the talk in the 
arena of climate change activities. The impact of climate change on the hydrological 
cycle is very evident. The frequency of floods and droughts in India is now a reality. This 
will result in water resource variability, thus affecting the water reuse by people. 
Steps to ensure water security in India are undertaking rainwater harvesting for 
conserving water, high water use efficiency across all sectors, treating wastewater and 
its recycling and water reuse, increasing the capacity of dams in the country and 
increasing the potential of hydropower thereof, recharging groundwater etc. 
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The details of these areas are indicated below: First, rainwater harvesting (RWH) 
allows water conservation in the country. The rainwater harvesting process 
incorporates the collection and storage of collected rainwater with the help of artificially 
designed systems. Such artificial recharge structures could be a major intervention to 
augment the water supply, thereby improving groundwater resource availability. 
For both urban and rural contexts, the traditional methods along with modern storage 
options can address the root cause of water security by ensuring water availability for 
domestic, agricultural, and other uses. Once installed, RWH becomes a simple low-cost 
technique that offers multiple benefits. The water storage tank is usually the principal 
capital investment. The installation of RWH structures is more cost-effective when done 
at the construction stage of the building. 
Even if the installation takes place at a later stage, the cost ranges between Rs. 2,000 
and Rs. 30,000 for a 300 sqm built house. This cost reduces drastically when taking a 
parsimonious approach such as the use of underground or overhead plastic tanks (Rs. 
2/L and Rs. 3.5/L) or Ferro-cement tanks (Rs. 12,430 for 5,000L and Rs. 15,800 for 
10,000L tanks). The installation of a rainwater harvesting system also saves total cost 
when the water is used for vegetable irrigation. 
Second, agriculture is the sector with the largest water footprint in India. It has one of 
the lowest water productivity for major crops. One of the main reasons for this is low 
water use efficiency. Currently, the water use efficiency in Indian agriculture is one of 
the poorest in the world. An FAO report found that the average water use efficiency 
worldwide is a little over US dollars 15 per cubic meter (cum) while India has one of the 
lowest water use efficiency of only USD 1.9 per cum. 
In the industrial sector also there is poor water use efficiency. Similarly in the domestic 
sector, the non-revenue water is to an extent of 40 per cent of the water supply. If the 
water use efficiency is increased in all these three sectors, more water will be available 
for use and water security will be enhanced. Third, SDG 6.3 mandates halving the 
proportion of untreated wastewater and substantially increasing recycling and safe 
reuse globally. 
The Jal Jeevan Mission programme for tap water connection to rural areas (by 2024) also 
mandates recycling and reuse of wastewater in rural areas for water sustainability. If the 
water is untreated through the use of technology, the surface water and groundwater 
get contaminated. In India 62 per cent of municipal sewage is left untreated, similarly, 
38 per cent of industrial effluent is untreated in India. 
As a result, surface water bodies get contaminated due to the large-scale release of 
sewage and effluent in them. Similar is the case of groundwater resources which get 
contaminated due to untreated wastewater. Thus for enhanced water security, 
treatment of wastewater should be the norm and recycling the treated wastewater 
should be adopted in various sectors for their various uses. 
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Water security has to be ensured for fulfilling certain mandates of the 
government. The government has ambitious programmes. India aims to boost the 
manufacturing sector GDP from 16 per cent to 25 per cent by 2024. Similarly, there is 
the “Har Ghar Jal Programme” which plans to provide 100 per cent piped water supply 
connection to rural households by 2024. There are many other schemes which require 
sustainable water security in the country. 
If India wants to achieve a higher level of growth per capita GDP, it is necessary to reduce 
the water intensity of its economy to make water available for other sectors and thereby 
avoid water shortages and related water conflicts. There is a need for stringent policy 
initiatives for long-term and sustainable solutions. An integrated water management 
plan must be brought up by local bodies and implemented at the local level. This 
approach will ensure better water security in the country. 
Original Article: The Statesman by S K Sarkar and Snehlata Tigala 
 

How Peru is scaling up nature-based solutions for water and climate 
resilience 
If last year’s climate talks in Glasgow, Scotland are any indicator, we can expect to see 
even more urgent calls and commitments for scaling-up nature-based climate solutions 
at the upcoming COP27 in Sharm El Sheikh, Egypt. These calls recognize that nature-
based solutions (NBS)—which include actions to conserve and restore critical 
ecosystems like forests, wetlands, grasslands, and mangroves – hold enormous potential 
to increase groundwater recharge, stabilize soils, sequester carbon, and buffer climatic 
extremes – all while providing a range of co-benefits for local livelihoods, health, and 
biodiversity. 
Once the lights of the COP dim, however, policymakers and NBS proponents are likely 
to encounter the challenge that there is very limited experience in executing nature-
based solutions for water and climate adaptation at scale. We have many good examples 
of NBS in successful local cases, but we have few models of bringing these solutions to 
a sectoral or national scale. 
The good news is that we know of at least one place that offers a remarkable model for 
scaling up NBS for water and climate resilience – Peru. Between 2010 and 2020, 
investments executed in natural infrastructure for water security in Peru grew from less 
than $1 million to about $10 million per year.[1] In addition to these investments that 
are already reaching the ground, more are in the wings. In the last 15 years, Peru’s 
drinking water sector has increased commitments for NBS investment from zero to over 
$50 million.[2] And as the drinking water sector’s funding makes its way to the ground, 
new commitments are coming on-board, like plans for a national disaster reconstruction 
program in Peru to invest over $200 million in natural infrastructure to mitigate risks of 
floods and landslides. What’s more, these scaled-up commitments also have a robust 

https://www.thestatesman.com/opinion/water-security-must-be-enhanced-in-india-1503124841.html
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https://www.forest-trends.org/blog/how-peru-is-scaling-up-nature-based-solutions-for-water-and-climate-resilience-and-what-it-can-teach-the-world/#_ftn2


 
VELES WATER WEEKLY REPORT 

 
 

project portfolio to match, and Peru’s next chapter of scaled implementation of 
NBS is about to begin. 
Peru’s transformational journey on NBS started with local innovators supported by 
visionary national leaders and international partners. 
Peruvians have been investing in nature-based solutions for water and climate 
resilience for millennia. However, until recently in modern Peru, investments in NBS 
were isolated, small-scale, and mostly funded by international development agencies. 
Our research estimated that grants from these agencies, summing to about $1 
million/year on average, focused on small pilots and studies which laid important 
groundwork for the transformative change to come.[3] One of these early pilots, in the 
Andean Amazon town of Moyobamba (pop. 50,000), broke the mold and has now come 
to be recognized as the “cradle” of Peru’s innovative model of watershed conservation 
finance.[4] 
In the early 2000s, Moyobamba noticed a decline in water quality and availability that 
coincided with conversion of its source watershed’s rainforest into farmland. To protect 
Moyobamba’s water supply, the local water utility, local civil society leaders, and 
upstream communities began exploring potential solutions to this issue, and eventually 
local leaders from these diverse institutions formed a management committee. In 
tandem, German cooperation and US-based NGO RARE Conservation worked with local 
leaders to raise public awareness about the need for forest conservation in 
Moyobamba’s source watersheds and to carry out a study to evaluate willingness to pay. 
These efforts culminated in a proposal to allocate 1 Peruvian Sol (about $0.33) per 
household per month to watershed conservation, as part of the water bill paid by 
Moyobamba residents. Based on the significant public support for the bill, in 2007 Peru’s 
national water utility regulator, SUNASS, approved the new tariff, which went to effect 
two years later. [5] [6] With the tariff approved, the management committee began 
negotiating conservation agreements with upstream land users and working with the 
water utility and the regional government to prepare the first investment project that 
would channel funds from the new tariff for watershed conservation. In the years to 
follow, that seed fund would help to conserve and restore critical montane rainforest, 
begin to improve the quality and reliability of Moyobamba’s water supply, and establish 
and train the first beekeepers’ association in local communities that would serve as a 
cornerstone of future sustainable development. 
Early, locally driven NBS projects like this one in Moyobamba built the initial experience, 
confidence, relationships, and momentum necessary to enable more comprehensive 
change in the water sector. They acted as critical references for policymakers, technical 
specialists, and project developers seeking to understand and incorporate new concepts 
related to NBS. However, some important legal ambiguities remained, and so before 
transformation could occur at the national or sectoral scales, the legal framework 
required a few key adjustments. 

https://www.bbc.com/future/article/20210510-perus-urgent-search-for-slow-water
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https://www.forest-trends.org/blog/how-peru-is-scaling-up-nature-based-solutions-for-water-and-climate-resilience-and-what-it-can-teach-the-world/#_ftn4
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Through national policy changes, Peru built on early pilots to begin to mainstream 
nature as a key tool for water management. 
As local efforts matured, champions of NBS within the Ministry of Environment 
(MINAM), SUNASS, and civil society began leveraging early experiences like 
Moyobamba’s to support national level action. Our Forest Trends team was deeply 
involved in this process, through the Ecosystem Services Incubator we established with 
MINAM in 2012, with our partners EcoDecision and the Consortium for the Sustainable 
Development of the Andean Ecoregion (CONDESAN). From 2012-2016, the Incubator 
was instrumental in advancing watershed investments by providing policy and 
regulatory support, fostering cross-sectoral collaborations, and providing targeted 
technical support for the planning, design, and replication of watershed 
investments.[7] We also produced some of the first quantified estimates of cost-
effectiveness of NBS for water in Peru to support decisions to allocate tariff 
funds.[8] Some of the most enduring results from this period were several critical legal 
and regulatory changes that laid the groundwork for mainstreaming NBS in Peru’s public 
investment system and drinking water sector.[9] 
Original Article: Forest Trends by Gena Gammie, Cheyenne Coxon and Verena Manolis  
 

China's investment in water conservancy reaches record high 
"China invested a record ¥823.6 bln ($115.88 bln) in water conservancy facilities from 
January to September, up 64.1% year on year", – Vice Minister of Water Resources Liu 
Weiping said. This was reported by The Xinhua News Agency. 
"During the first nine months, China began construction on 42 major water conservancy 
projects, with a combined investment of over ¥1.9 trln", – Liu told a press conference. 
The construction of water conservancy projects created 2.09 mln jobs during the nine 
months, including 1.71 mln for rural workers. 
Liu said China completed the annual target of investing ¥800 bln in water conservancy 
projects three months ahead of schedule. 
"This is because we have made the best use of economy-stabilizing measures and follow-
up policies", – Liu said, adding that "financial inputs from other sources like local 
government special bonds and private capital have also been used well". 
He said China would continue to invest in the construction of water conservancy facilities 
in the fourth quarter to ensure its annual investment exceeds ¥1 trln yuan. 
Original Article: Ukranews 
 

2022 Sees 29 Multi-Billion-Dollar Weather Disasters in 9 Months 
The first nine months of 2022 saw 29 multi-billion-dollar extreme weather events, with 
Hurricane Ian in the United States topping the list at more than US$20 billion in damage. 
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The next-most expensive climate events were Europe’s $20-billion drought, 
followed by China’s $12-billion summer of floods, insurance broker Aon says in its 
latest quarterly disaster report. 
Death tolls were highest in the devastating back-to-back heat waves that accompanied 
Europe’s drought, with more than 16,000 lives lost, reports Yale University 
meteorologist Jeff Masters in a post for Yale Climate Connections. 
Thousands more, including many children, lost their lives in the monsoon season 
flooding that ravaged India (1,883) and Pakistan (1,693) from July through September.  
Aon says its death counts are only approximate, and the final numbers are expected to 
be even higher. 
“Drought damages are already US$38.4 billion globally and will surely rise,” Masters 
writes. “Combined with a global food crisis because of the pandemic and war in Ukraine, 
this was a terrible year to suffer heavy agricultural losses from extreme drought.” 
That Hurricane Ian and the European drought and heat wave—both classified as “mega-
disasters” for the destruction they generated—occurred in the same year is “greatly 
concerning,” the article states. That’s both because they illustrate an increasing trend, 
and because such “mega-disasters are likely to overwhelm local resources needed to 
respond and recover, threaten insurers with insolvency, and disrupt global supply 
chains.” 
The shredding of all manner of safety nets was felt in the United Kingdom and Europe 
throughout the drought and heat waves, which together “caused significant agricultural 
damage, disrupted cooling systems of power plants, lowered hydropower generation, 
reduced shipping on several important European rivers (the Danube, Rhine, and Po), and 
damaged buildings as land subsided.” 
Record heat also played a role in the floods that ravaged Pakistan, with record 
springtime heat (51°C in Jacobabad on May 14) causing faster glacier melt just before 
the onset of a monsoon season like no other. 
“The country observed its wettest July (+180%) and wettest August (+243%) since 
records began in 1961,” writes Masters. “The rains were most intense in the southern 
provinces of Balochistan and Sindh, which had monthly rainfall anomalies of +450% and 
+307% in July, and +590% and +726% in August.” 
The Aon report docent at least 75 glacial lake outburst floods and 90 flash flood incidents 
between June and September, arising from heavy glacier melting in Gilgit-Baltistan and 
Khyber Pakhtunkhwa, northern Pakistan, he adds. 
Aon said 20% of the nearly 1,700 deaths it attributed to flooding in Pakistan were caused 
by subsequent disease and malnutrition. 
Original Article: The Energy Mix  
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