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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/699316495
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NQH2O INDEX PRICE vs H2O FUTURES PRICE
1 Month Price Performance NQH2O Index vs H2O Futures
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The new NQH2O index level of $792.61 was published on the 13th of April, up $0.19 or
0.02%.The Front Month or April Contract has been trading at a premium ranging from
+$13.39 to +$16.58 to the index over the past week. We expect a further convergence
of the futures and index prices with the most likely move being from the index upwards
to catch the futures.
NQH2O is up 12.21% Year to Date.
Below are the bid offer prices on different expiries being quoted in the market.
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803@807
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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 recordhigh 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 H2O Futures Volatility vs Daily NQH2O Index
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DAILY VOLATILITY
Over the last week the April daily future volatility high has been 1.62% on April 7th and
a low of 0% on April 12th
ASSET
NQH2O INDEX
H2O FUTURES

1 YEAR (%)
17.75%
N/A

2 MONTH (%)

1 MONTH (%)

1 WEEK (%)

8.59%

0.09%

0.096%

13.74%

4.23%

0.36%

For the week ending on the April 13th the two-month futures volatility is at a premium
of 5.15% to the index, down 0.34% from the previous week. The one-month futures
volatility is at a premium of 4.14% to the index, down 4.04% from last week. The oneweek futures volatility is at a premium of 0.26% to the index, down 1.94% from the
previous week. We would expect convergence between the index and futures volatility,
the most probable move is for the index volatility to increase. The premiums of the
futures are diminishing versus the index.

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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CENTRAL VALLEY PRECIPITATION REPORT
Central Valley Precipitation Index
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Central Valley average is calculated using data from 19 weather stations in the Central Valley, California.
Data as of 13/04/2022

STATION
SAN JOAQUIN 5
STATION (5SI)
TULARE 6 STATION
(6SI)
NORTHERN SIERRA 8
STATION (8SI)
CENTRAL VALLEY
AVERAGE

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 %

0.54

0.54

15.15

52

64

0.12

0.12

4.67

38

61

0.4

0.40

9.50

48

72

0.35

0.35

9.77

46

66

RESERVOIR STORAGE
RESERVOIR
TRINITY LAKE
SHASTA LAKE
LAKE OROVILLE
SAN LUIS RES

STORAGE (AF)

% CAPACITY

804,757
1,739,973
1,701,926
930,924

33
38
48
46

Reference: California Water Data Exchange

LAST YEAR %
CAPACITY
54
53
42
53

HISTORIC ANNUAL
AVERAGE CAPACITY %
44
47
66
54

VELES WATER WEEKLY REPORT

SNOWPACK WATER CONTENT

REGION
NORTHERN
SIERRA
CENTRAL
SIERRA
SOUTHERN
SIERRA
STATEWIDE

*SNOWPACK
WATER
EQUIVALENT
(INCHES)

WEEK ON
WEEK
CHANGE
(INCHES)

% OF
AVERAGE
LAST YEAR

% OF 20 YEAR
HISTORICAL
AVERAGE

% OF
HISTORICAL
**APRIL 1ST
BENCHMARK

6.3

-2.20

45

16

15

10.4

-2.30

47

28

27

8.7

-2.70

25

25

24

8.7

2.40

41

24

23

*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.
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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 0.42% Class 1 degradation in D3 extreme 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
Similar to last week the satellite picture shows a
frontal system hitting the Western Canadian
coastline and expected to bring precipitation to
the Northwestern US possibly moving as far south
as Northern California over the next few days but
not expected to reach Los Angeles or the Central
Valley region. Some precipitation may fall on the
Northern and Central Sierras. There is another
small weather frontal system brewing in the
Northwestern Pacific which will hit the
Northwestern US and Western Canada late next
week.
Once again the Eastern US has a long weather
system stretching from Northern Florida along the
coastline and affecting the whole Northeastern US
region
The center of the US is relatively dry dominated by
the high pressure system that is ridged over the Central and Western
areas of the US. There is no Monsoon activity prevalent and this weather system is not
active at this time
10 Day Outlook
The next system moves into the North
Coast Friday evening, spreading southward
and inland by Saturday morning. This s/wv
will mainly bring precipitation to areas
North of I-80, though some precipitation
will make it into the Central and Southern
Sierra, with very light amounts along the
Central Coast. The 12Z GFS has come in a
little wetter than the previous run, while
the latest EC is basically the same. Overall
felt it was warranted to increase amounts a
little, especially over the north coast and
northern sierra. Still expect precipitation to
wind down Saturday night. Over the North
Coast, expect to see 1.25-2.25"
precipitation, as well as over the Northern Sierra. Over the Russian/Napa expect 0.5-1",
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and 0.25-0.75 over the Central Sierra and Sacramento Valley. South of I-80, expect
0.1-0.3" down to Kern county, with little to no precipitation further south.
Freezing levels are expected to fall to around 5500-6500 ft near the OR/CA border, and
similarly over the Sierra as the front approaches. Another system is expected to move in
on Monday, but this is just outside of the forecast window for now.
Reference: National Weather Service / California Nevada RFC / Sacramento CA

WESTERN WEATHER DISCUSSION
Parts of the Northwest saw a healthy dose of precipitation and mountain snow during
the past week. In most cases, this precipitation fell over areas free from drought or
simply wasn’t enough to bring relief to drought impacted areas. Only southwest Oregon
saw improvement with a small decline in moderate drought (D1). Oregon also saw an
expansion of drought of severe (D2) and extreme (D3) drought. Water-year-to-date
(October 1 to April 5) precipitation fell short and warmer-than-normal temperatures
caused rapid and early melt out to the state’s snowpack. Soil moisture and shallow
groundwater indicators are reflecting the worsening conditions. In the southeast part of
the state, the drought monitoring team noted impacts including extremely dry soil
conditions, a lack of surface water, and poor pasture forage conditions. Central
Washington, Idaho, and northwest Montana also saw increases in drought extent or
severity as short-term dryness continues to build upon long-term moisture deficits
extending back to last year. Many parts of southern Idaho, and the rest of the West,
have set records for the driest 3-month period (January to March) going back 100 years
or more. Meanwhile near record warmth increased evaporative demand from plants
and soils. Farther south, extreme drought (D3) expanded in parts of California, Nevada,
and New Mexico while moderate (D1) and severe (D2) drought expanded across Arizona.
In California, Cooperative Extension reports impacts to agriculture including reduced
forage, livestock stress, decreased water allocation, and the selling livestock earlier than
normal. Data such as reduced stream flows and declines in satellite-based vegetation
health and soil moisture indicators confirm these reports.
Reference:

Deborah Bathke, National Drought Mitigation Center
Brad Rippey, U.S. Department of Agriculture
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WATER NEWS
CALIFORNIA WATER NEWS
Kern County ag water district begins mining mountain stream under pilot
program
Water flowing down the south fork of the Kern River began running through Lake
Isabella earlier this month with a name and destination attached for the first time in its
history.
The water will eventually make its way 60 miles down river to its owner, the RosedaleRio Bravo Water Storage District in northwest Bakersfield under a two-year pilot
program that began April 1.
“We got it going and that’s a huge accomplishment,” said Dan Bartel, General Manager
of Rosedale-Rio Bravo, which bought the Onyx Ranch and some other properties with
rights to the south fork of the Kern back in 2013 for $25 million in hopes of bringing that
water to valley farms.
The district approved a final environmental document for the project in January 2021
and was immediately beset by opposition — not from environmental groups but other
entities with interests in the river. Those entities feared Rosedale-Rio Bravo would take
a slice of their water, or otherwise gum up longstanding operational agreements on the
river.
“Our (environmental document) called for coordination with the Kern River
Watermaster and the other Kern River interests so we started that process right away,”
Bartel said.
The product was this pilot agreement to allot a certain amount of flow out of Lake
Isabella to Rosedale-Rio Bravo.
The other five river interests include the City of Bakersfield, Kern Delta Water District,
Kern County Water Agency and Buena Vista and North Kern water storage districts.
Those groups also have storage rights in Lake Isabella. Rosedale-Rio Bravo doesn’t have
storage rights in the lake but any water coming through that space is highly scrutinized.
As such, the pilot agreement is about logistics and record keeping, explained Kern River
Watermaster Mark Mulkay
“How much water truly is available? The next question is transportation: Does it
physically get to the reservoir, at what rate and in what amounts? And once it’s in
Isabella, how do you manage it down the river so it doesn’t interfere with or curtail any
other river units,” Mulkay said.
The agreement calls for careful daily measurement of the South Fork flow, minus
irrigation demands and losses incurred through evaporation and seepage, calculated at
20%. It also caps the amount Rosedale-Rio Bravo can accrue in each of the pilot
agreement years at 5,000 acre feet total. That’s lower than the amount Rosedale-Rio
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Bravo has said is available, which it estimates at 5,000 to 7,000 acre feet on
average each year.
“That was one of the added protections the Kern River Interests added into this pilot
agreement,” Bartel said. “It’s a dry year, so we’re not going to get anywhere near there
anyway.”
Per the pilot agreement, the river interests began alloting between 16 and 18 cubic feet
per second each day to Rosedale-Rio Bravo starting April 1. The run will probably last
through July and add up to about 2,000 acre feet this year, Mulkay said.
This first run isn’t actually coming directly to Rosedale-Rio Bravo, Bartel explained. It will
go to the City of Bakersfield for use in its drinking water treatment plants, for use in
Riverwalk Park and possibly a small July 4 run in the riverbed itself through town.
In exchange, the city will give Rosedale-Rio Bravo a block of water previously stored in
its 2800 Acre recharge facility.
“It has taken time to put into operation and it’s only been a week, but so far, it’s working
extremely well,” Bartel said. “Our landowners are very happy that we’ve been able to
take their $25 million investment and turn it into real water coming to the Kern subbasin
for their use.”
Original Article: Bakersfeild.com/ SJV Water by Lois Henry

California's driest start to the year sparks water, wildfire concerns
California is entering the dry season with its water resources in a precarious position,
having seen its driest start to the year on record. A heat wave last week sent
temperatures soaring into the 90s and even triple-digits in some locations, as the paltry
Sierra Nevada snowpack shrunk even further.
Why it matters: Water and wildfire woes lie ahead for the nation’s most populous state,
as spring runoff into reservoirs slows to a trickle, and forests dry out unusually early in
the year.
Context: While some mountain snow and valley rain is likely during the next two weeks,
it will not be sufficient to pull the Golden State out of this particularly deep rut — which
itself is happening in the context of a longer-term, climate-change related megadrought.
Threat level: The most recent snow survey, conducted April 1 by the state’s Department
of Water Resources, found the snow depth at Phillips Station, near Lake Tahoe, was a
meager 2.5 inches, with a snow water equivalent of one inch.
• This was 4% of average for the date, the department reported, and statewide the
snowpack was just 38% of average on April 1, and has further declined since.
• Typically, the snow would be at its seasonal peak at this location on April 1, with
about 5 feet on the ground.
The intrigue: The paltry snow cover is particularly cruel right now since the wet season
started out with blockbuster snowstorms in December, which raised hopes for some
drought recovery.
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How it works: California relies on its mountain snow cover to provide about 30%
of its water supplies, with runoff flowing into rivers and reservoirs throughout the
warm season.
• The third-straight year of exceptionally below average snowfall means that there
is a greater likelihood of water restrictions. “Water conservation will remain our
best tool in the face of this ongoing drought and the statewide impacts of a
warming climate,” stated DWR Director Karla Nemeth, in a statement.
• “All Californians must focus on conserving water now,” Nemeth said.
• The dry conditions portend another potentially devastating wildfire season as
well. Already, the National Weather Service’s Sacramento office had to issue
its earliest-ever red flag warning, at a time of year when it typically issues
advisories for heavy snow.
• Wildfires in California and other western states have been getting more frequent
and severe as the climate has grown hotter and drier overall. In California, for
example, only two of the top 20 largest wildfires in state history occurred prior to
the year 2000.
The big picture: While California has seen its driest January through March period on
record by far, drought currently covers a record extent across the West, according to
data released last week by the National Oceanic and Atmospheric Administration
(NOAA).
• The California drought is occurring in the midst of a broader Southwestern
"megadrought" that a recent study pegged as the most severe in at least 1,200
years. The study, coupled with conclusions from previous findings published in
2020, found that human emissions of greenhouse gases account for about 42% of
the drought's severity.
• Part of the reason for the megadrought is that climate change is leading to hotter
droughts, which in turn exacerbate the drier conditions.
Original Article: Axios by Andrew Freedman

Newsom’s drought order poses a big question on water well permits for
Valley farmers
California’s Governor Gavin Newsom released Executive Order N-7-22 on March 28,
2022 in response to the state’s ongoing drought conditions. It is effective immediately
and covers the entire state.
The entire order could perhaps be viewed as part five of his four previous drought
related executive orders from 2021.
The order is formatted like a proclamation, it has two pages of “whereas” explaining the
Governor’s thoughts on why the order is needed. He blames everything on climate
change and doesn’t mention any other causes such as the possibility of government
mismanagement of storage and supplies. However, in whereas number five he does
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mention farms alongside vulnerable communities and fish and wildlife, so at least
agriculture wasn’t ignored. Page two yields a therefore let it be written, let it be
done followed by four more pages listing 15 items or directives.
The items include:
• Urging Californians to conserve water
• Tasks the State Water Resources Control Board to consider adopting emergency
regulations to gather data from urban water suppliers showing how they’ve
managed their water shortage plans
• Tasks the Department of Water Resources to consult with the commercial,
industrial and institutional sectors to define regulations that will ban watering
lawns but not ornamental trees basically. Item 4 exempts school fields, sports
fields and parks – so it looks like the golfing community can breathe easier – for
now
• The California Environmental Quality Act will be suspended in some cases
• Sections of the Water Code will be suspended to expeditiously consider petitions
that add a fish and wildlife beneficial use
• State Board is tasked with stepping up inspections of illegal diversions with
warrants if property access isn’t granted
• County permits for new wells or altering existing wells must be reviewed by
Groundwater Sustainability Agencies before they can be granted
CEQA Exemptions
The California Environmental Quality Act has morphed from a well-intentioned law to
protect habitat and communities from pollution and rapacious spoilage to a blunt,
obstructionist weapon to use in lawsuits. You may recall recently a so called
neighborhood group sued the University of California, Berkeley to limit its student
enrollment claiming the higher number of students violated CEQA. Almost any
imaginable project from construction to water infrastructure has to go through the
CEQA process and is open to legal wrangling.
The executive order suspends CEQA review for certain recharge and infrastructure
projects. Local and state agencies can capture flood water for recharge without going
through CEQA. SGMA grant funded recharge projects are exempt from CEQA.
Original Article: The SJV Sun by Don Wright

California’s new approaches to fulfilling the state’s expanding demand for
water
California’s water is sometimes referred to as “liquid gold,” because of its high price. It
improves the quality of life in our cities and towns, but meeting the state’s water
demands is becoming increasingly difficult.
As climate change increases the already extraordinary fluctuation of California’s
weather, the reliability of water supplies is becoming one of the state’s greatest issues.
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While other states are experiencing record-breaking heat and drought, California
has long been known for its extremes in both precipitation and temperature.
When it comes to rainfall, in one year the state could receive only 20 inches, while in the
following year it could receive 60 inches.
In addition to year-to-year fluctuations, climate change is making those swings more
noticeable from season to season and even month to month. During the water years of
2022, this was particularly apparent.
October 24, 2021, was the wettest day in Northern California’s history, delivering 13%
of the rain we receive in a year’s time. There were few storms in November, so the topic
quickly shifted back to the current drought. In December last year, the Sierra Nevada
received about 18 feet of snow, the most ever recorded in the region.
At the Central Sierra Snow Lab near Soda Springs, Andrew Schwartz measures snow
depths. In November, he only measured 5 to 8 inches of precipitation, so he was thrilled
when the December storms began pouring the much-needed rains.
To better understand, forecast, and store snow runoff, it is necessary to better
understand, forecast, and store snow runoff.
There is growing knowledge of the impact of climate change on our snowpack, according
to Andrew. In the lab, he conducts two kinds of experiments: first; he measures how
much snow falls, and then he determines what kind of snow it is. For the dry summer
months, our reservoirs are supplied by this type of snowfall.
Snowpack uniformity and frequency are altering as the climate warms, according to
most studies. This is making it more difficult for water managers to estimate runoff.
Measuring all that snow is also a challenge.
For more than a decade, Tom Painter, CEO of Airborne Snow Observatory, has been
working to solve this issue. Lidar and spectrometers are among the instruments he uses
when performing his research. Snow depth and reflectivity are more clearly visualized
this way.
To get a sense of how quickly it will all melt, it’s crucial to look at this last section. When
it comes to melting, dirty or darker snow absorbs more sunlight and does so more
quickly than clean, white snow.
Additionally, it supports regional water authorities like the Regional Water Authority in
the short- and long-term stability of their water supply. Nearly 2 million people are
served by the districts.
Water from the snowfall has been used in the past to slowly release water into the spring
and summer. After melting, the snow goes downhill and fills up reservoirs like Folsom,
Shasta, and Oroville, among others.
The largest reservoir, on the other hand, is invisible to the naked eye. Groundwater is
the term for this liquid.
The Regional Water Authority’s Ryan Ojakian says that’s our moonshot in California to
deal with the weather whiplash.
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The amount of water stored in subterranean reservoirs in California is roughly 20
times more than the sum of all the state’s surface water storage. The state’s
principal surface water has around 50 million acres of water. Nevertheless, it is possible
to store between 800 million and over one billion acres of data in underground storage
facilities.
Unlike the Central Valley, where most of this land is in disrepair, the American River
Basin is in good health. Over the last two decades, there has been an increase in
groundwater levels.
The Water Bank, an already-existing underground reservoir capable of storing nearly
twice as much water as Folsom Lake, is one such inventive initiative, according to Ryan.
The goal is to store water here during the wet seasons and just take it from the surface
water during the dry season.
Original Article: Focus Hillsboro by Jessa Martin

EPA Awards $100,000 to UC Berkeley for creating technology to remove
high levels of arsenic from groundwater
Today, the U.S. Environmental Protection Agency (EPA), announced it awarded $99,998
in funding to an interdisciplinary student team at UC Berkeley for creating a new
technology that removes arsenic from groundwater as part of the People, Prosperity and
the Planet (P3) Program.
“Congratulations to these students for their hard work and innovative ideas to solve
urgent environmental challenges,” said Maureen Gwinn, Principal Deputy Assistant
Administrator for EPA’s Office of Research and Development. “These students are
leading the way with their environmental solutions to move us toward a more
sustainable future.”
“Arsenic is a naturally occurring mineral found in groundwater throughout the Western
United States,” said EPA Pacific Southwest Regional Administrator Martha Guzman. “I
applaud the students at UC Berkeley for finding an innovative solution for removing high
levels of arsenic from groundwater. Everyone should have access to safe and clean
drinking water.”
A group of students at the University of California – Berkeley created a novel technology
to remove high levels of arsenic from contaminated groundwater and is partnering with
a local community in the Central Valley to field test this arsenic remediation technology.
In the long-term, this technology can reduce the number of arsenic-related diseases and
increase economic prosperity in communities that currently rely on arseniccontaminated groundwater. Arsenic is a known carcinogen and drinking high levels over
many years can increase the chance of lung, bladder, and skin cancers, as well as heart
disease, diabetes, and neurological damage. The regulatory Maximum Contaminant
Level (MCL) for arsenic in drinking water is 10 parts per billion (ppb).
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EPA’s P3 program is a two-phase research grant competition for college students
that offers hands-on experience that brings their classroom learning to life, while
also allowing them to create tangible changes in their communities. Today’s awardee
has already completed Phase I, which served as a “proof of concept,” with a one-year
grant of up to $25,000 awarded to develop their idea. This team was then eligible to
compete for a Phase II grant of up to $100,000 to implement their design in a real-world
setting.
Original Article: YubaNet by US EPA Pacific Southwest Region

$200 Million Is Flowing to the Valley to Fix Sinking Canals
The first releases from a two-year, $200 million state initiative are flowing to the San
Joaquin Valley to repair sinking leaky canals.
The 116-mile Delta-Mendota Canal, which has been damaged by land subsidence, will
receive $3.3 million for fixes from the state Department of Water Resources.
“Investing in water infrastructure and restoring key water conveyance systems to
protect California’s water supply is crucial to climate resiliency,” said DWR Director Karla
Nemeth in a news release Thursday. “With California in a third year of drought, this local,
federal, and state collaboration is an important step to improving California’s water
system.”
Nearly $30 Million Released for Friant-Kern Repairs
The Delta-Mendota Canal is one of four projects that will receive funding from the state’s
intensified effort to improve water conveyance in the Valley.
DWR is also working on agreements for projects on the San Luis Canal and the California
Aqueduct. And, it recently announced the release of $29.8 million to fix segments of the
sinking Friant-Kern Canal.
“This is the first of many steps to help California modernize and repair our water
infrastructure,” said state Sen. Melissa Hurtado (D-Bakersfield). “As California’s climate
changes, we must find ways to adapt—and fixing our broken canals is one such way
towards resiliency. Another way is modernizing California’s water management, which
is why I have decided to move forward with SB 1219, which will ensure we move our
water planning into the 21st century and prepare for our water future.”
The state’s plan calls for $100 million to be distributed this year and $100 million next
year. Agencies receiving state help for these repairs must supply additional funding from
other sources and devise ways to avoid future subsidence, according to DWR.
The Delta-Mendota Canal, which carries water from its headworks in Byron to its outlet
in Mendota, helps deliver water to 1.2 million acres of farmland in the San Joaquin, San
Benito, and Santa Clara valleys. It also carries water to more than two million
Californians and approximately 150,000 acres of managed wetlands important to the
Pacific Flyway.
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“This initial funding award is a positive step forward to begin to mitigate the
impacts of subsidence on the Delta-Mendota Canal,” said Federico Barajas,
executive director of the San Luis and Delta-Mendota Water Authority.
“We appreciate the leadership and commitment demonstrated by the Newsom
Administration, our Congressional and California Legislative delegations, and the
Authority member agencies, to advance this project to increase water resilience to the
communities and ecosystems served by the water delivered through the Delta-Mendota
Canal.”
Drought, Aquifer Overdraft Sink Canals
Drought and extensive groundwater pumping have caused canals to sink and leak,
resulting in the need for expensive repairs.
For example, fixes for the 152-mile Friant-Kern Canal, which stretches from Millerton
Lake to Kern Kern County, are estimated at $250 million to $500 million.
Original Article: GV Wire by Bill McEwen

Study Examines Financial Risks of Water Resilience Planning in California
Partnerships between water utilities, irrigation districts and other stakeholders in
California will play a critical role in funding new infrastructure under the Water
Resilience Portfolio Initiative announced in 2020 by Gov. Gavin Newsom, but a new
study warns that benefits might not be evenly distributed without proper structure to
the agreements.
California’s initiative is a multi-billion dollar effort to encourages different water utilities
and irrigation districts to work together to build shared infrastructure to ameliorate the
effects of droughts, but a number of questions remain regarding how best to structure
these agreements.
In a new research article published March 15 in the journal Earth’s Future, researchers
from the University of North Carolina at Chapel Hill and Cornell University explored
partnership agreements in the context of the Friant-Kern Canal, which delivers water to
irrigation districts and municipal utilities in the southern Central Valley of California.
“The canal has been sinking due to groundwater over-pumping and a partnership of local
water providers has begun to make repairs — projected to cost $500 million — in
coordination with state and federal agencies,” said Andrew L. Hamilton, a postdoctoral
associate in the School Civil and Environmental Engineering at Cornell and the study’s
primary author. “However, benefits to individual providers are highly uncertain. This
setting is more broadly representative of the types of infrastructure investment that
California and other regions are considering, as well as the challenge of bringing
different parties together to collectively fund these projects.”
The team tested thousands of different ways of designing candidate partnerships, to
understand the impact of each design (i.e., which water providers are participating, and
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what share of funding is each responsible for), the type of infrastructure and the
climate scenario.
In most cases, performance was very uneven across the different partners — some
received significant new water supplies at low cost, while others received negligible
benefits relative to their share of project cost. Local performance varied based on a
variety of factors, such as the water providers’ location, water rights and local factors.
This highlights the importance of detailed models that can capture system dynamics at
the level of individual water providers.
These results point to the importance of considering multiple factors so that investment
partnerships can be constructed to satisfy all partners. Several points should be of
interest to policymakers as they seek to make wise investments that improve California’s
water resilience:
• If the future is drier than the past, there may not be sufficient “capturable” water
available to make the investment worthwhile. This climate-related risk may be
borne more heavily by some partners than others.
• Investments in one project (e.g., canal expansion) must often be paired with
another (e.g., water storage) if the full benefits of the investments are to be
realized and evenly distributed across a partnership.
• Larger partnerships make it more difficult to please everyone, since it becomes
more likely that at least one partner performs poorly. This introduces a trade-off,
since larger partnerships are typically viewed more favorably by the public and by
policymakers.
The future is highly uncertain due to climate change, regulatory change and other
stressors. This study’s results demonstrate how poorly planned partnerships can lead to
significant financial risk for water providers under unfavorable future scenarios. The
authors posit that financial resilience should be a key aspect of water supply resilience
planning in California and other regions.
Original Article: Newswire by Co-authors from the UNC Gillings School of Global Public
Health are Research Scientist Harrison B. Zeff; and Gregory Characklis, W. R. Kenan Jr.
Distinguished Professor, all with the Department of Environmental Sciences and
Engineering. Characklis also serves as director of the UNC Center on Financial Risk in
Environmental Systems. Co-author Patrick M. Reed is the Joseph C. Ford Professor in the
School of Civil and Environmental Engineering at Cornell.

New NASA research will help CA water managers make better predictions
for groundwater supply
Groundwater aquifers provide a major portion of the water needed by California's
agriculture industry.
During dry years, up to 80% of farmland water supply comes from well pumping.
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Meeting those water needs is crucial for California's economy and the U.S. food
supply. Approximately 40-50% of all fruits and vegetables consumed in the U.S.
come from California.
But too much groundwater pumping can cause significant damage to underground
aquifers. Sometimes that damage is permanent. When land is over-pumped, the risk for
subsidence increases. Subsidence is when land sinks as pockets of space below ground
that once held water collapse.
“And [subsidence] is a problem on two different fronts," said Kyra H. Kim, a post-doctoral
researcher with NASA's Jet Propulsion Laboratory. "It’s going to damage infrastructure
and it’s going to have land subsidence on the surface and then you’re also decreasing
the storage space you could have for groundwater."
Kim and her team have been working on ways to use satellite data to find new insights
into the relationship between groundwater pumping and subsidence. What they've
found is that there tends to be a lag between the two.
“The groundwater could be decreasing in terms of the water table but we could actually
have changes in the land surface that would be asynchronous or moving in an opposite
direction," Kim said.
This means that rising land levels may not necessarily be a good indication of an
increasing groundwater supply and vice-versa.
Another factor that complicates groundwater tracking is California's very diverse
landscape. Different soils and clays react to groundwater changes in different ways. The
use of satellites can help provide a big picture view, providing more data in relatively
remote areas.
"Now we have a framework where we could utilize different satellite products and then
understand the changes better for that region," Kim said.
California's Department of Water Resources is building up its observation records for
groundwater. During the month of April, DWR is utilizing a helicopter that flies low to
the ground with a special sensor to see how much water is sitting below the surface.
All of this information combined will help water managers gain a better understanding
of current groundwater conditions. The goal is to use that information to make better
predictions for any future shortages both short term and long term.
Original Article: KCRA 3 by Heather Waldman

As drought persists, government says Klamath farmers will be allocated
limited water
As severe drought persists in Northern California and southern Oregon, the federal
Bureau of Reclamation announced Monday that farmers and ranchers will be allocated
a limited amount of water in the Klamath River Basin this summer.
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Water is at the center of bitter disputes between growers, the federal
government and tribes over how much should be allocated for food production,
flows in the Klamath River and the health of threatened fish.
Federal water managers said the initial allocation on the Klamath Project will be about
50,000 acre-feet to allow for limited irrigation from April to mid-July. That’s more than
last year but less than 15% of the full allocation that federal officials say could be
delivered for agriculture during times when there is sufficient water.
The bureau also announced $20 million in drought-response aid, which will provide relief
to growers who can’t irrigate crops, and an additional $5 million for projects led by the
six tribes in the Klamath Basin.
“We wish we had better news today. Obviously, there are no winners in this critical year
as all interests are suffering — fisheries, farmers, tribes and waterfowl alike,” said Ernest
Conant, the agency’s regional director. “But given the current hydrology that we have
to work with, we did the best job we could, working in collaboration with our federal
partners, to apply the resources that we have.”
Water held in Upper Klamath Lake in southern Oregon flows through federally built
canals to fields of alfalfa, potatoes and other crops. These water deliveries through the
Klamath Project have been cut back during dry years, which are being intensified by
global warming.
“It’s a very low allocation in light of the very dismal hydrology that we have,” Conant
said.
Some tribal leaders said the government’s decision would send far too much water
flowing through canals, to the detriment of two kinds of endangered suckerfish that
hold cultural importance for their tribes.
Clayton Dumont, a member of the Klamath Tribes’ Council, said he and other leaders are
deeply disappointed.
“We’re angry. We believe that our fish that were guaranteed to us in the treaty with the
United States are getting short shrift. We’re clearly last in line,” Dumont said. “We think
that the Endangered Species Act is pretty clear that the species should be put first. We
don’t think that’s what’s happening.”
Dumont said the ecosystem has undergone long-term degradation since the Bureau of
Reclamation began diverting water and changing the watershed.
“What we’ve arrived at now is really the end of a long, long process that has resulted in
problems for many species, not just our fish,” Dumont said. “We think that the water
needs to be there to take care of the threatened and endangered fish.”
Disputes over water deliveries have stirred conflict between the government, farmers
and irrigation districts. And federal officials warned that any unauthorized diversions of
water would bring consequences.
“Unauthorized diversions of water will result in reductions in the Klamath Project water
allocation and appropriate legal action,” Conant told reporters. He said officials are
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“hoping that irrigators will cooperate with us, and adaptively manage the limited
supply that we have.”
Last year, the bureau initially allocated 33,000 acre-feet of water but said much of that
was consumed through unauthorized diversions. The agency cited the severe drought in
shutting down the Klamath Project’s main A Canal and delivering no water during the
2021 irrigation season.
The aid for growers who don’t plant crops will be available only for agricultural irrigation
districts that adhere to the plan, Conant said. If some don’t cooperate, he added, “they
will compromise their ability to receive drought relief funding.”
Original Article: Los Angeles Times by Ian James

Newsom urged Californians to cut water use by 15%. In February they
saved less than 1%
Total water usage in California cities and towns decreased by just half a percent in
February compared to the same month in 2020, a far cry from Gov. Gavin Newsom's
goal of reducing urban water use by 15%.
Figures released this week by the State Water Resources Control Board showed that
even during a third year of drought, Californians have been slow to step up conservation
efforts.
Joaquin Esquivel, chair of the water board, said it's vital that Californians continue to
make progress on conservation, "given not just this drought but the increasing aridity in
the West" with climate change.
Newsom in July called for Californians to voluntary reduce water use by 15%. But the
state's cumulative water savings from July through February stand at 5.8% compared to
the same months in 2020, down from 6.4% a month ago.
In February, the San Francisco Bay Area reduced water use 4.6%, while the South Coast
region of Southern California—which comprises 55% of the state's population—used
just 0.2% less water.
In other parts of the state, people used more water than they did in February 2020. In
the Sacramento River region, water use was up 6.7%. And in the inland desert, the
Colorado River region of Southern California, residents used 3.2% more water.
Newsom last week issued an order for urban water suppliers to implement more
aggressive conservation measures, requiring them to activate "Level 2" of their local
drought contingency plans to prepare for shortages. The governor also directed the state
water board to consider a ban on watering "nonfunctional" grass at businesses and other
properties.
Esquivel said the board will be moving to implement the governor's order, and there is
great potential to save more water by reducing outdoor water use. He said the state
now has "critical needs for conservation."
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The levels of most of California's biggest reservoirs, from Shasta Lake to San Luis
Reservoir, are far below average. And the snowpack in the Sierra Nevada now
stands at just 31% of average.
The mountain snowpack, which typically makes up nearly a third of California's water
supply, has shrunk rapidly during the state's driest January through March on record.
Original Article: Phys.org by Ian James

US WATER NEWS
Federal Water Tap, April 11: Supreme Court Reinstates Trump-Era Water
Rule Related to Fossil Fuel Infrastructure
In a 5-4 ruling, the nation’s high court issued an emergency order that revives, at least
temporarily, a Trump-era rule that constrains the ability of states and tribes to protect
waterways from pollution.
A lower court had decided to void the rule, which involved Section 401 of the Clean
Water Act. That section allows states and tribes a voice in the permitting process. In
recent years, several had denied Section 401 permits to fossil fuel infrastructure
projects.
The high court overturned the lower court’s decision, an action that reinstates a ruling
that the Biden administration is in the process of reviewing.
Chief Justice John Roberts joined the three liberal justices in opposing the ruling. In her
dissent, Justice Elena Kagan argued that the petitioners — eight conservative states, plus
trade groups for oil, gas, and hydropower companies — did not present convincing
evidence of “irreparable harm,” a standard that should be met for granting an
emergency order. Petitioners objected to a district court vacating the rule without
considering the merits.
Kagan and congressional Democrats criticized this use of the court’s “shadow docket,”
which refers to cases that do not receive a standard hearing.
Original Article: Circle of Blue by Brett Walton

MWD approves rate study review
During the March 31 meeting of the Mountain Water District (MWD) board of
commissioners, a resolution was discussed to require MWD to conduct a rate study and
operations review.
The review will occur every three years ending on a calendar year.
The resolution stated that the last rate study MWD conducted was in 2014-2015.
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According to a statement from the Public Service Commission (PSC), the Kentucky
PSC recommends a rate and operations review by a water district every three
years to ensure revenue is adequate to properly operate the system over the long term
and periodic rate reviews are more favorable for rate payers as any increases in rates
would occur in smaller increments as compared to the larger percentage increases
which occur when rates are adjusted at longer intervals.
The MWD board of commissioners voted unanimously to adopt the resolution to require
MWD to conduct a rate study and operations review every three years, ending on a
calendar year.
The board also will reserve issuance of a continuing contract for those services until
additional research has been conducted.
This is not a resolution requesting a rate increase but a resolution to conduct a rate study
and operations review which could lead to a rate increase in the future.
Original Article: Appalachian News Express by Gary Slone

Powell’s looming power problem
Thirty-nine years ago, due to record-breaking snowfall in the Upper Colorado River
Basin, Lake Powell rose substantially, catching river managers off-guard. By late June,
the reservoir was nearly overflowing, forcing operators — for the first time ever — to
rely on the spillways. Instead of giving relief, that precipitated a new crisis, as a
phenomenon called cavitation sent shockwaves through the spillways’ innards, tearing
through the concrete and then the sandstone, putting the colossal Glen Canyon Dam in
peril.
The spillways were repaired, and the dam survived. But now it is threatened yet again,
only this time for the opposite reason. In March, Lake Powell’s surface level dropped to
within 33 feet of the minimum needed to generate hydropower, for the first time since
it was filled in the 1960s. If — or when — it hits that critical point, the Southwest power
grid will lose one of its biggest electricity generators, as well as an indispensable backup
power source. And, it might even lead to a sort of low-water repeat of the 1983 incident.
When the reservoir is full, Glen Canyon Dam’s eight giant turbines have 1,300 megawatts
of capacity, equivalent to a large coal power plant. The dam serves as a “baseload”
power source, cranking out a steady stream of juice, which the federal Western Area
Power Administration (WAPA) sells at below-market prices to Southwestern utilities,
tribal nations and municipalities. It is also valuable as a “load-following” resource,
meaning operators can ramp output up quickly to meet a spike in demand or a sudden
loss of supply, contributing to grid resilience and helping to smooth fluctuations in wind
and solar generation. Glen Canyon Dam was originally constructed primarily to store
water during wet times and release it during dry periods. It also provides flood control,
acts as a silt catchment basin for Lake Mead, and is a watercraft playground, drawing as
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many as 4.5 million visitors per year. But its role as a power source has risen to
the top of its uses over the years.
A hydroelectric turbine at Glen Canyon Dam is serviced. Typically, water passes through
at a high velocity and pressure that spins the turbine and the generator above it.
Courtesy of Pete Kelsey
Over the last two decades, climate change-induced drought and increasing water
demand have depleted Lake Powell substantially: It is now less than one-fourth full. As
water levels drop, so, too, does the potential energy of the falling water. That, in turn,
lowers the turbines’ generating capacity and power output. In the 1990s, the dam
produced as much as 7,000 gigawatt hours per year, enough to power nearly 600,000
homes. Last year, it was down to just 3,000 gigawatt hours.
This chronic decline in generating capacity is about to become more acute. As the
reservoir approaches the 3,490-foot minimum power pool, air could get entrained in the
turbine-feeding penstocks, wreaking all kinds of havoc. At that point, operators have no
choice but to stop sending water through the turbines, killing power generation and
depriving the grid of enough electricity annually to power about a quarter of a million
Arizona homes. It would also drain between $100 million and $200 million annually from
dam electricity sales, a chunk of which goes to fund endangered species
recovery, salinity control and water studies on the Colorado River.
That would force WAPA to purchase more expensive power, including electricity
generated from natural gas or even coal, to supply its millions of customers. The average
utility customer might not even notice the dollar or two this adds to their monthly bill,
but it could amount to a substantial price hike for the tribal nations that rely on WAPA
for most or all of their power. The Navajo Tribal Utility Authority’s yearly power bill could
jump by as much as $1.3 million, according to a 2016 consultant’s study, and nine other
tribes would also see significant cost increases.
Original Article: High Country News by Jonathan Thomson

Haaland Clears Way for Tribes to Regulate their Own Water
On Thursday, Secretary of the Interior Deb Haaland, Laguna Pueblo, reversed a 1975
memorandum that has prevented some tribes from creating water regulations within
their reservations. Haaland’s action aims to make it easier for the Department of the
Interior (DOI) to review and approve tribal water codes, which allow tribal governments
to regulate the use of water. The DOI also announced it will engage in tribal
consultations to discuss the approval process of tribal water codes.
“If we are to truly support Tribal self-determination, we cannot be afraid to review and
correct actions of the past that were designed to create obstacles for Tribal nations,”
Haaland said in a DOI press release.

VELES WATER WEEKLY REPORT
The 1975 memorandum, known as the “Morton Moratorium” after its author,
then-Secretary Roger C.B. Morton, directed the Bureau of Indian Affairs to
“disapprove” any tribal enactments that would regulate water use on reservations. It
has historically prohibited some tribes from obtaining secretarial review of proposed
water codes.
The memorandum has created “unnecessary confusion for nearly 50 years regarding the
Department’s willingness to work with and support Tribes considering water regulations
within their reservations,” the press release says.
Bottom of Form
In a 2018 resolution requesting the memorandum be lifted, the National Congress of
American Indians (NCAI) argued tribal administration of water rights is essential to tribal
sovereignty. “The use and protection of Indian reserved water rights has become critical
as state water users realize water shortages and look to secure rights to more sources
of water, leaving tribes vulnerable to misuse and misappropriation of tribal water
without a means to enforce their water rights on their reservations,” the NCAI resolution
states.
Most tribes’ constitutions do not require secretarial approval of water codes. Tribes that
do require secretarial approval may amend their constitutions to remove these approval
requirements, according to the press release.
“The ‘Morton moratorium’ is inconsistent with the Department’s commitment to
upholding Tribal self-determination and the federal trust responsibility to support Tribal
sovereignty,” Haaland said. “Today’s action underscores our efforts to move forward in
this new era.”
Original Article: Native News Online by Kelsey Turner

A proposed Arizona Water Authority is not enough to save us
Will Gov. Doug Ducey’s proposed Arizona Water Authority (AWA) save our water future?
Can it compensate for the past lack of leadership?
No and no.
The AWA alone can’t face up to our drier future, can’t protect our groundwater, can’t
do enough to promote agricultural and urban efficiency, and relies too much on the
dream of augmentation.
We need both short-term and long-term solutions for Arizona’s people, farms and
nature.
We can't rely on the Colorado or groundwater
We have already seen a significant and unprecedented drop in the Colorado River’s flow
in the last 20 years. The Drought Contingency Plan and the 500-plus Plan are short-term
fixes. The river’s agreed-upon allocations to the seven Basin states and Mexico may drop
by one-third.
What does that mean for Arizona? Trouble.
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Our other surface waters cannot make up the difference. Many of Arizona’s rivers
and stream have already suffered from overuse and climate change.
Groundwater can’t rescue us: Our current use in not sustainable. We must enforce
regulations in our existing Active Management Areas (AMAs) and establish even more.
Outside AMAs, groundwater use is poorly monitored and largely unregulated.
Excess groundwater pumping harms streams and springs and causes subsidence cracks.
Many rural residents, towns, small ranches and farms can’t afford the expense of everdeeper wells.
Farms, cities can find innovative ways to save water
Because farms still use about 74% of Arizona’s water, reducing agricultural demand will
have the greatest benefit.
Farms and cities can support each other. Ag-urban partnerships can fund innovations to
improve agricultural efficiency while transferring some of the water-saving back to the
cities. Let’s think beyond the “buy and dry” that happens in other states. Prohibiting
water transfers from farms adjacent to the Colorado River will stifle the innovation we
need.
Cities and suburbs can save water, too. Up to 70% of Arizona’s residential use happens
outdoors for landscaping, parks and pools. We need more incentives for xeriscaping,
removing turf grass and for rainwater and stormwater harvesting. Limits on outdoor
watering and pool size will save water without harming our quality of life.
Reuse, augmentation aren't silver bullets
Efficiency, reuse and augmentation are all part of how the governor’s proposed Arizona
Water Authority would boost the amount of available water.
Innovation for efficiency and reuse costs money. Growth brings new money. To support
research and implementation of water-savings practices in both cities and farms, we
need an impact fee for new water users.
Increases in efficiency and reuse create a paradox for environmental protection.
For example, current efforts at restoring the Santa Cruz and Salt rivers depend on the
release of treated effluent. Yet increased efficiency and reuse could decrease such
deliveries.
Nature delivers significant value to Arizona’s residents, visitors and businesses.
Therefore, we should set aside a fair share of water to protect our streams and maintain
Arizona’s amazing natural environment.
Augmenting our supply with desalinated water from Mexico’s Sea of Cortez is worth a
look. However, projected construction costs are too low, costs of future electric power
are unknown, Mexico has not agreed to the project, sharing costs with U.S. and Mexican
partners means sharing the water, and the projected amounts of water for Arizona are
small.
That very first drop of desal water is 10 years – or more – away. And importing water
from another basin in the U.S. faces even more difficulties.
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Original Article: AZ Central by Karl Flessa

Environmental, agricultural groups see nitrates legislation as important
step forward
Four environmental and agricultural groups, working as partners to bring about longterm solutions to Wisconsin’s water quality issues, cheered the signing of legislation on
April 8, 2022, today aimed at reducing nitrates in rural wells, a move they hope will build
momentum for broader efforts.
The bipartisan bill, signed by Gov. Tony Evers as 2021 Wisconsin Act 223, creates:
• A pilot program that provides grants to farmers implementing new practices to
optimize the application of commercial nitrogen.
• A crop insurance premium rebate to farmers who plant cover crops, a practice
that improves soil health and reduces infiltration and runoff.
• A hydrogeologist position at the UW-Madison Division of Extension to develop
groundwater resource information, such as soil depth-to-bedrock maps that help
farmers tailor cropping practices.
“This legislation is a positive, practical step forward, one that will spur innovation and
empower more farmers to prioritize groundwater protection,” the groups — Clean
Wisconsin, the Dairy Business Association, The Nature Conservancy in Wisconsin, and
WI Land+Water — said jointly.

“We thank Representative Joel Kitchens and Senator Rob Cowles for championing the
legislation, and we credit lawmakers in both parties as well as Governor Evers for
recognizing its importance and doing the bipartisan work necessary to make it a reality.”
“We hope this action signals a long-term commitment by state leaders to significantly
change how Wisconsin approaches drinking water protection and farmer support,” the
groups said. “We look forward to continuing to work with the Legislature and
administration on this critically important issue.”
The new programs and position were among pieces of a comprehensive budget
blueprint proposed a year ago by the groups, which formed a working partnership to be
a catalyst for bold policies and investments that provide for clean water and resilient
farms in Wisconsin.
Original Article: Wisconsin State Farmer

The Colorado River Basin looks to be locking in another dry year
The Colorado River Basin looks to be headed for a third straight dry year, according to
the April report from the National Oceanic and Atmospheric Administration’s Colorado
Basin River Forecast Center.
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Although the weather in March was more active than it was in January and
February, it continued a trend of either below or well-below normal precipitation
across much of the Colorado River Basin, according to Brenda Alcorn, a hydrologist at
the NOAA forecast center.
“Thank goodness we had that good December,” Alcorn said Thursday during an online
briefing reviewing the agency’s latest monthly water-supply report.
The April NOAA forecast predicts flows to Lake Powell from April through July to be
about 64% of average, based on 30 years of data from 1991 to 2020. Back in January,
that prediction called for 98% of average flows to Lake Powell during the same period.
Inflows at Powell have been above average in only four of the past 22 years.
There are, however, still a wide range of possible outcomes for how much water will run
into Powell this year, Alcorn said. “April and May are important precipitation months, so
we’re hoping for better precipitation than we’ve seen recently,” she said during the
briefing. “And June and July, too. We still have weather in June and July that can affect
us.”
The high end of the prediction for how much water will make its way from the Upper
Basin into Lake Powell, according to the forecast, is 6.5 million acre-feet, about average;
the lower end is 3.1 million acre-feet. (An acre-foot is the amount of water it takes to
cover an acre in a foot of water, or about 326,000 gallons.)
Spring runoff is critical to irrigated agriculture, domestic water supplies, and the
recreation industry in Colorado and the West. About 40 million people rely on the
Colorado River for household use and farmers and ranchers use water from the river to
irrigate more than 3 million acres of farmland.
Jeff Lukas, an independent water and climate researcher based in Lafayette, said the
recent NOAA forecast didn’t present any surprises. Rather, he said, it was “solidifying
what was already a grim picture” taking shape in early February.
“Three dry years in a row, and two pretty dry years bracketing a really dry year in 2021,”
Lukas said. “The trio is as bad as anything we’ve seen since — 2002, 2003 and 2004
would be the worst three on record.”
In the middle of March, Lake Powell fell below 3,525 feet above sea level, a key
benchmark for managers because it provides a buffer from the minimum level at which
Glen Canyon Dam can generate power. More than 3 million customers use Glen Canyon
Dam electricity and the federal government generates more than $150 million in
average annual revenue from selling that hydropower.
Less hydropower being generated at dams on the Colorado River system so far this year
has forced some environmental programs that rely on that revenue to seek alternate
funding.
Original Article: The Colorado Sun by Chris Outcalt and Margaret Fleming
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Tribes assert water rights on Colorado River Basin
The Ute Mountain Ute and Southern Ute tribes of Southwest Colorado are fighting
for water, including an effort to reclaim rights flowing downstream to other users.
Ute Mountain Chairman Manuel Heart and Southern Ute Council member Lorelei Cloud
presented their perspectives and plans for water management during a session of the
Southwestern Water Conservation District’s annual meeting last week in Durango.
The tribes were not invited to the discussions when the states and federal government
divided water rights in the West during the early 20th century.
Native Americans did not gain U.S. citizenship until two years after the 1922 Colorado
River Compact divided Colorado River water between upper and lower basins.
While the 1922 Compact itself is not being renegotiated, water shortage plans that guide
the compact are under review by the Bureau of Reclamation, including the 2007 Interim
Guidelines and Drought Contingency Plan, which are set to expire in 2026.
This time, tribes are asserting their water rights and demanding to be included in
negotiations on how Colorado River Basin water is managed.
Thirty tribes within the Colorado River Basin hold 25% of the water rights, but some of
the water has not been available for use or has not been recognized as tribe-owned.
“When the laws were made, we were not included; we were an afterthought. We know
(tribes) have 25% or more of that water,” Cloud said. “If tribes were to put that water to
use, it will be a major impact for those downstream who have been using it for free. As
tribes put our water to use, there will be less water down river.”
Cloud said the Southern Ute Tribe has 129,000 acre-feet per year of federally reserved
water rights on seven rivers that run through its reservation, but it only has the capacity
to divert 40,600 acre-feet per year. The tribe stores water in Vallecito, Lemon and Lake
Nighthorse reservoirs.
The tribe recently built a reservoir to store water for its water-treatment plant, which
serves 500 households, many of which are nontribal homes in the checkerboard area of
the reservation that includes private and tribal lands.
The new reservoir allows for a 30-day reserve, up from a one-day reserve. Water storage
at the treatment plant is critical because it is served by the tribe’s junior water rights on
the Pine River, which are vulnerable to calls from senior right holders.
The smaller reserve has left 64 tribal households without water.
“They still have to haul water or have it delivered at a very high price,” Cloud said. “I
grew up in a house without running water, and that is still a normal part of life for many
tribal members on the reservation.”
In a historic meeting on March 28 in Albuquerque, 20 tribes, including Utes, met with
U.S. Department of Interior Secretary Deb Haaland to discuss their involvement with
Colorado River Basin water negotiations. Haaland is the first Native American appointed
to the post.
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Cloud said tribes are now at the table to provide input about the Drought
Response Operation Agreement set by the Bureau of Reclamation. The guidelines
determine how water is released from Colorado River storage reservoirs.
“Tribes now have the ability to participate in the development of language that guides
the DROA process. Previously, we were not included in that language,” Cloud said.
With water shortages looming, now is the time for tribes to determine the best use for
their unused water supply.
“Our Tribal Council has developed a new water use operations team because the tribe
desires to put federal reserve water rights to use on and off the reservation to benefit
the tribe and state of Colorado,” Cloud said.
She said that under the current 2007 guidelines of the Colorado River Basin Compact,
unused tribal water rights flow into Lake Powell.
“One hundred years ago, tribes were completely left out and dismissed during the
development of the 1922 Colorado River Compact. As tribes gain recognition and the
respect we deserve – with 25% of the allocations of the supply – our participation in the
next management framework can only improve and strengthen the relationship
between water-right holders in the basin as we deal with a future of reduced water
supply.”
Original Article: The Durango Herald by Jim Mimiaga

GLOBAL WATER NEWS
Spring time: why an ancient water system is being brought back to life in
Spain
High in la Alpujarra, on the slopes of the majestic Sierra Nevada in Andalucía, the silence
is broken only by the sound of a stream trickling through the snow. Except it is not a
stream but an acequia, part of a network of thousands of kilometres of irrigation
channels created by Muslim peasant farmers more than a thousand years ago.
The channel begins at an altitude of 1,800 metres (5,900ft) and, fed by the melting snow,
for centuries supplied water to the village of Cáñar and beyond until it fell into disuse in
the 1980s through the gradual depopulation of the area.
Now, it is flowing again thanks to a project devised by the laboratory of biocultural
archaeology at the University of Granada and backed by local and European funding.
With the help of volunteers, the MemoLab project is restoring the region’s extraordinary
hydrological network at a time when the climate crisis is exposing Spain to prolonged
periods of drought and intensive farming is putting extreme pressure on water supplies.
When Arabs and Berbers colonised Spain early in the eighth century, they brought
techniques in water conservation acquired over centuries in the Middle East. “The
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Islamic agricultural revolution was the first green revolution. They brought
together techniques and knowledge about water, soil, plants and also how snow
behaves,” says José María Martín Civantos, an archaeology professor at the university
and the driving force behind the project. “They transformed the way water is used in the
Mediterranean.”
“Involving people in the creation of these irrigation systems was a way of assimilating
the existing population, who could see the advantages,” adds Civantos.
Rain comes to the Mediterranean in brief, torrential bursts, with the result that most of
the water is lost as it runs off into rivers and the sea. The genius of the acequia system
is that by controlling the flow of the water, whether from rain or snowmelt, it reduces
runoff, while at the same time allowing water to be absorbed into the land to replenish
the aquifers in what is literally a trickle-down effect.
Civantos describes this as “sowing water”. Rather than diverting water towards specific
crops, the idea is to “soak the mountain” so that water can be stored in aquifers to be
used in times of drought.
“The basic requirement for the system to work is that the channel isn’t too permeable
and has a gradient that maintains the correct flow of water. Then you need a community
of people to maintain it,” says Sergio Martos-Rosillo, a geologist involved in the project.
Original Article: The Guardian by Stephen Burgen

Blue economy presents vast opportunities for Africa
Oceans, rivers and lakes play an essential role in the lives of millions in Africa. Blue
economy could contribute up to $1.5 trillion to the global economy if effectively and
sustainably managed. For Africa Renewal, Finbarr Toesland interviewed Mika
Odido (Photo above), the Intergovernmental Oceanographic Commission (IOC)
coordinator for Africa at UNESCO, on a range of blue economy issues, including the UN
Decade of Ocean Science for Sustainable Development (2021 – 2030) and the value of
oceans for all Africans. Here are excerpts:
Africa Renewal: What is the ‘Ocean Decade’ all about and what does it aim to achieve?
Mr. Odido: Basically, the Ocean Decade aims to provide the knowledge system needed
for policy and action to support sustainable development. We call it the ocean needed
for the future of the world. There are a number of outcomes which we believe will define
a successful decade.
There are seven outcomes that we are looking at meeting:
• Firstly, we have to identity sources of pollution and reduce or remove them.
• Secondly, help establish a healthy and resilient ocean where marine ecosystems
are understood, as well as protected and restored.
• Thirdly, we aim to achieve a productive ocean which can respond to changing
ocean conditions,
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• Fourth, we aim to achieve a predicted ocean where the society understands
and can respond to changing ocean conditions.
• The fifth outcome is a safe ocean, where life and livelihoods are protected from
ocean-related hazards.
• The sixth is to have an accessible ocean with open and equitable access to data
and information.
• The seventh and final one is to create an inspiring and engaging ocean where
society understands and values the ocean in relation to human wellbeing and
sustainable development.
What is at stake in Africa in terms of the issues the Ocean Decade seeks to advocate
and act on? Why should people care?
The waters that African coastal countries lay claim to are almost three times the size of
the land.
If you look at the sort of resources we have in the oceans and seas, the opportunities
are vast. From fishing to oil and gas, to tourism, the possibilities are immense.
Yes, there are challenges related to the oceans in Africa, the main one being the lack of
capacity to make use of the resources available sustainably.
A couple of years ago, there was a cyclone all the way from Mozambique to Zambia and
Malawi. We had not experienced phenomenon as extensive as this before. With climate
change, such extreme events are only going to increase. We need the capacity to be able
to address the impacts, but also to predict the impact so we can be able to prepare for
them.
Facts and figures about oceans in Africa
• 38 – number of coastal states
• 90 % – volume of imports & exports conducted by sea
• $100 billion – estimated value added generated by coastal tourism by 2030
• 49 million – number of jobs currently generated in the blue economy sectors
• $405 billion – projected value of African blue economy by 2030
Original Article: The Sierra Leone Telegraph by Abdul Rashid Thomas

NASA Scientists Devise New Method To Improve Groundwater
Management
Underground water is of utmost importance for irrigating agricultural fields. NASA
scientists have devised a new method which holds the promise of improving
groundwater management. This is critical to both life and agriculture in dry regions.
The new method sorts out how much underground water loss takes place from aquifers
confined in clay, and how much from soil that is not confined in an aquifer.
The study was recently published in the journal Nature Scientific Reports.
What Is An Aquifer?
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An aquifer is a body of rock or sediment that holds groundwater. There are two
types of aquifers, confined and unconfined. Aquifers must be both permeable and
porous and include rock types such as sandstone, conglomerate, fractured limestone,
and unconsolidated sand and gravel.
How Aquifers Confined In Clay Are Different From Underground Water Coming From
Soil
Aquifers confined in clay can be drained so dry that they will not recover, while the
underground water that comes from soil and is not confined in an aquifer can be
replenished by a few years of normal rains, the study said.
California's Tulare Basin, which is a part of the Central Valley, was studied. The scientists
found that the key to distinguishing between these underground sources of water
relates to patterns of sinking and rising ground levels in this heavily irrigated agricultural
region, the study said.
Though the Central Valley makes up only one per cent of US farmland, it grows an
amazing 40 per cent of the nation's table fruits, vegetables, and nuts annually.
Since farmers augment the valley's five to 10 inches of annual rainfall with extensive
groundwater pumping, such productivity is possible. More than 80 per cent of irrigation
water during drought years comes from underground.
However, underground water resources are dwindling. In order to find adequate water,
wells in the Tulare Basin are drilled as much as 3,500 feet. Ground water management
involves monitoring whether water is being drawn from aquifers or from loose soil,
known as the water table. Since there are tens of thousands of unmetered wells, using
satellite data is the only practical way to monitor groundwater. The amount of water
remaining underground cannot be measured.
How NASA Scientists Devised Method To Improve Groundwater Management
Researchers at NASA's Jet Propulsion Laboratory in South California and the US
Department of Energy's Lawrence Berkeley Laboratory in Northern California tried to
solve this problem by combining data on water loss from NASA's Gravity Recovery and
Climate Experiment (GRACE) and GRACE Follow-On satellites with data on ground-level
changes from a European Space Agency (ESA) Sentinel-1 satellite, the study said.
When ground is drained of water, it eventually slumps together and sinks into the spaces
where water used to be. This process is called subsidence, and ground-level changes in
the Tulare Basin are often related to this process.
According to the study, the Tulare Basin is subsiding drastically, the current rate being
about one foot of sinkage per year.
However, from one month to the next, the ground may drop, rise, or stay the same, the
researchers noted in the study. Moreover, the changes are not always related to the
expected causes.
For instance, the water table rises after a heavy rainfall. Though this is expected to make
the ground level rise, it sometimes sinks instead.
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Kyra Kim, a researcher at JPL who co-authored the study, said the main question
was how does one interpret the change that is happening on these shorter time
scales.
How Different Kinds Of Soils Determine Whether Ground Level Rises Or Falls
The researchers believed the changes were related to the different kinds of soils in the
basin. Aquifers are confined with layers of stiff, impermeable clay, while unconfined soil
is looser.
When one pumps water from an aquifer, the clay takes some time to compress in
response to the weight of land mass pressing down from above. On the other hand,
unconfined soil rises or falls more quickly in response to rain or pumping.
The scientists devised a simple numerical model of these two layers of soils in the Tulare
Basin, and produced a dataset of only the month-to-month variations.
The scientists observed that all of the ground-level change can be explained by changes
in aquifers, and not in the water table.
For instance, there is little rainfall in the Central Valley in spring, because of which the
water table is usually sinking. However, runoff from snow in the Sierra Nevada recharges
the aquifers, which causes the ground level to rise.
If aquifers are compressing as a result of being pumped during the preceding dry season,
and at the same time, rainfall is causing the water table to rise, the ground level will fall.
The model matched the small amount of available data from Wells and GPS, and
correctly reproduced the effects of weather events like heavy rainfalls in the water of
2016-17.
According to Kim, the new model can also be used in other agricultural regions. The
NASA-ISRO (Indian Space Research Organisation) Synthetic Aperture Radar (NISAR)
mission, which is planned for launch in 2023, will measure changes in ground level at
even higher resolution than Sentinel-1.
Original Article: ABP Live by Radifah Kabir

Rome to receive $2.1M for wastewater project
The city of Rome will receive $2.1 million in Clean Water Project funding now that the
state Environmental Facilities Corporation Board of Directors has approved more than
$189 million in funding for nine municipalities and public authorities for critical
wastewater and drinking water infrastructure projects.
The city will receive a total $2,160,300 in long-term, interest-free financing for
improvements with its wastewater anaerobic digester. The anaerobic digester is
essentially a dome-roofed cylinder tank with operational equipment to break down
microorganisms in high-strength waste that can then be treated and turned into energy
to be returned back into the local power grid.
“We were already approved for long-term financing with EFC (Environmental Facilities
Corporation) — this $2.1 million represents short-term financing, and now they’re
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converting it to long-term financing at 0% interest,” explained Mayor Jacqueline
M. Izzo. “We did have long-term financing with them paying some of the interest,
but with this (funding), there’s no interest, so that will save the taxpayers quite a bit of
money.”
Gov. Kathy Hochul said Thursday the funding approved by the board includes short-term
financings and previously announced grants that will allow communities to access the
capital needed to get their projects underway, as well as a long-term loan conversion
that refinances an existing project for up to 30 years to reduce the debt burden on the
municipality and help save taxpayer dollars.
“Modernizing our water systems is critical to strengthen the resiliency of our
infrastructure and help ensure New Yorkers have access to clean drinking water,” Gov.
Hochul said. “My administration is proud to prioritize critical water infrastructure
projects across the state, and this funding will help localities overhaul outdated water
and waste management systems, expanding access to clean water and improving public
health.”
Environmental Facilities Corporation President & CEO Maureen A. Coleman said funds
enable construction of drinking water and wastewater projects in communities across
the state.
“EFC thanks Governor Hochul for prioritizing water quality and helping our local
government partners undertake vital projects that protect the environment and provide
tremendous benefits for communities, enhancing both public health and the health of
our economy,” said Coleman.
Department of Environmental Conservation Commissioner and Environmental Facilities
Corporation Board Chair Basil Seggos said the governor and administration continues to
support and prioritize critical state funding to safeguard clean water for communities
now, and build a resilient infrastructure system that can withstand future environmental
threats.
“DEC is proud to partner with the Environmental Facilities Corporation and communities
across the state to help replace and strengthen New York’s aging drinking and
wastewater infrastructure systems,” Seggos said.
Department of Health Commissioner Dr. Mary T. Bassett said the significant fiscal
commitments for treating newly-regulated emerging contaminants that threaten
drinking water quality and ensuring proper wastewater removal are building healthier
communities and improving the well-being of all New Yorkers. “We are pleased to be
able to provide this support as communities work to upgrade and modernize outdated
water delivery and septic systems,” Bassett said.
The board’s approvals include financings through the Clean Water State Revolving Fund
(CWSRF) and Drinking Water State Revolving Fund (DWSRF) and grants already
announced pursuant to the Water Infrastructure Improvement Act (WIIA).
Original Article: Rome Sentinel by Nicole A. Hawley
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Water is the New Carbon
When it comes to acknowledging society’s impact on climate, environment, and human
security, water is the next frontier for comprehensive accounting and adaptation
strategies — for industry, municipalities, governments, and individuals, all of which have
made impressive commitments and progress to track carbon pollution.
However, our increasingly threatened global water security demands that accounting
for water use and risk rapidly acquire the same urgency with which we address carbon.
The paths of our water and climate journeys have led us to one abundantly clear
realization. Since industry accounts for over 80 percent of water withdrawals worldwide,
it will be impossible to significantly move the needle on global water security without
deep engagement by the private sector. This will require new strategies by industry and
investors for valuing and protecting water, the ecosystem services it provides, and its
cultural importance.
Steps to Water Stewardship
It is essential that industry and investors acknowledge their impacts on water quality
and accessibility, including the rapidly growing risks of climate change, and realistically
account for their impacts using the best available science. It is clearly in industry’s best
interest to do so, since the cost of inaction on water risk is five times greater than the
cost of action.
There are several steps that industry can take to champion water stewardship.
First, monitoring and transparent reporting of water use at the facility level and across
supply chains, using frameworks such as those provided by CDP and TCFD, are crucial.
Uniform disclosure standards should ultimately be adopted. The newly
established International Sustainability Standards Board can play a pivotal role in
ensuring the development of such standards. This step also should include board-level
accountability for water operations, and a goal of returning to the environment the same
amount of water that was withdrawn — at the same quality or better.
Second, investors must also champion water stewardship by demanding the same level
of accountability for water as they do for carbon. The University of Saskatchewan’s
upcoming report with the sustainability non-profit Ceres reviewed and summarized the
voluminous scientific evidence on industry impacts on water, including threats, risks,
and climate change. It can be a guidebook for investors who want to have transformative
discussions with companies about their expectations for valuing the real material risks
of water.
Third, industry should work with governments, researchers, and nonprofits to
spearhead public awareness campaigns that bring water into climate change discussions
alongside carbon, and that elevate understanding of our rapidly changing water
landscape, just as has been done for carbon dioxide budgets, sources, and sinks. This
includes supporting region-specific or national policies that protect and sustain water.
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These policies must accommodate the just and equitable use and allocation of
water — for humans, municipalities, environment, industry, economic growth,
and energy production.
Finally, while the private sector has a critical role to play, consumers do as well. Industry
should expect that consumers will increasingly demand transparent disclosure on water
use and efficiency, and will purchase goods and services based not only on a company’s
its carbon footprint but also its water footprint and reputation.
Original Article: Circle of Blue by Jay Famiglietti, Jose Ignacio Galindo, Palash Sanyal, and
Li Xu

Constitutional Court to hear vital water rights case for agricultural sector
The outcome of a court judgment over the transferability and trading of water rights will
have significant consequences for the agricultural sector, both in terms of investor
confidence and access to capital, Agri SA said on Tuesday.
The Constitutional Court granted the Department of Water and Sanitation’s (DWS')
application for leave to appeal against a decision by the Supreme Court of Appeal (SCA)
on the transferability and trading of water rights.
The case, which came about as the result of a circular issued by the DWS in January 2018
in which the department sought to remove the right of water use entitlement holders
to transfer the entitlements, was brought to the SCA after the Pretoria High Court
dismissed applications for a declaratory order on the legality of the circular.
The SCA ruled on November 8 that water rights holders are entitled to transfer such
rights in accordance with the provisions of the National Water Act (NWA) and that
trading in such rights is neither prohibited nor unlawful.
The DWS decided to appeal this decision, and the Chief Justice has directed that the
appeal will be heard by the Constitutional Court on August 25.
“Stewardship of water involves not only the efficient use of scarce water resources, but
also the legal protection of water use entitlements, which are not only essential for
access to water, but are also a valuable asset for South Africa’s farmers,” said Agri SA.
“The ability to lawfully transfer water use entitlements in accordance with the
provisions of Section 25 of the NWA is vital, particularly for the irrigation agricultural
sector. The transferability of water use entitlements in terms of the NWA was envisaged
from the outset, and this was actively endorsed and supported by the DWS.”
“The defence of the circular by the DWS constitutes a threat to the sector’s sustainability
as government is once again attempting to effect an arbitrary deprivation of property.
Coupled with the ongoing debate around the Expropriation Bill, this action can only
further erode investor confidence in the agricultural sector and in the broader
economy.”
To uphold these vital rights of farmers, Agri SA funded the legal costs in two of the three
cases leading to the SCA judgment from its Voluntary Water Fund.
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“It is unfortunate that the sector has had to resort to the litigation, but Agri SA is
confident that the rule of law will prevail, and that the nation’s farmers will be
able to continue to do the crucial work of ensuring food security for the country at this
especially difficult time.”
Original Article: Creamer Media’s Engineering News

Chile announces unprecedented plan to ration water as drought enters
13th year
As a punishing, record-breaking drought enters its 13th year, Chile has announced an
unprecedented plan to ration water for the capital of Santiago, a city of nearly 6 million.
“A city can’t live without water,” Claudio Orrego, the governor of the Santiago
metropolitan region, said in a press conference. “And we’re in an unprecedented
situation in Santiago’s 491-year history where we have to prepare for there to not be
enough water for everyone who lives here.”
The plan features a four-tier alert system that goes from green to red and starts with
public service announcements, moves on to restricting water pressure and ends with
rotating water cuts of up to 24 hours for about 1.7 million customers.

The alert system is based on the capacity of the Maipo and Mapocho rivers, which supply
the capital with most of its water and have seen dwindling water levels as the drought
drags on.
The government estimates that the country’s water availability has dropped 10% to 37%
over the last 30 years and could drop another 50% in northern and central Chile by 2060.
The water deficit in the rivers, measured in liters per second, will determine if cuts will
take place every 12, six or four days. In each case, a different area would face water cuts
each day.
“This is the first time in history that Santiago has a water rationing plan due to the
severity of climate change,” Orrego said. “It’s important for citizens to understand that
climate change is here to stay. It’s not just global, it’s local.”
Areas fed by well water or other sources besides the two rivers will be exempt from the
cuts.
Original Article: The Guardian by Reuters in Santiago
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