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• On August 1st, 2021, the Federal Government will declare a Tier 1 shortage, negatively 

impacting water supplies for many users.  VWTR owns significant water assets in Arizona 

& Nevada that have appreciated significantly over the last 12 months due to the water 

levels at Lake Mead.  The West is undergoing a 1 in 1,000 year drought resulting in 

wildfires and concerns over the level of water necessary to operate the Hoover Dam. 

o Water allocations are based on antiquated agreement from 1922, “The Colorado 

River Compact” and although certain changes have been made over the years, 

the agreement has not caught up with the times.   

o Arizona has likely overallocated its near-term water resources as population 

growth has been underestimated.  The situation has been exacerbated by this 1 in 

1,000 year drought event. 

• Over the past three years following the changes to Board of Directors and Management, 

Vidler has repurchased over 20% of shares and will be in a position to monetize assets 

including Long Term Storage Credits & Fish Springs Ranch.  Additionally, the Company 

also carries $150m+ of tax assets that at 80%+ gross margins (as evidenced by recent 

sale of Doge Flat assets) will be used to repurchase shares or dividend.  Management 

and Board own over 11% of shares and interests are aligned.   

• We believe water prices are undergoing “price discovery” as the NQH2O (Veles Water 

Contract) started trading last year and there is a trust prospectus (WWTR) that could 

potentially lead to speculation in water contract prices. 

• VWTRs stock was recently deleted out of the Russell 2000 (partly due to repurchasing 

20%+ shares over the last three years) and is not a holding in the PHO (water ETF).  

Moreover, due to the changing investment landscape (active vs. passive), it has simply 

been forgotten.  The Company has reduced overhead expenses significantly over the last 

three years and doesn’t have an investor relations department.  The last Seeking Alpha, 

VIC, etc. writeups on the Company are from almost three years ago while the Company 

stands to benefit significantly from this epic drought. 

• VWTR has no analyst coverage. 

• Drought insurance is expensive in the insurance marketplace due to frequency & severity 

impacting price, there are no other publicly traded companies that have similar water asset 

footprint in Arizona & Nevada.  VWTR in a way is the cheapest/available proxy. 

• We view VWTR as the cheapest parametric drought insurance money can buy and 

believe the stock should trade at $25+ in the next 3-6 months and in the event a Tier 

2 shortage is declared in 2022 (that would be in place for 2023), $35+. 

 

 



2 - @LakeMeadPut_VWTR 
 

Table of Contents: 

 

Summary Page 3 

 

Elevator Pitch Page 6 

 

Introduction & Background Page 8 

 

Section I: Lake Mead Page 16 

 

Our Analysis of Lake Mead Page 42 

 

Section II: Parametric Insurance  Page 43 

 

Section III: Insurance Industry & Recent Events Page 50 

 

Section IV: Macro Trade Perspective  Page 53 

 

Section V: VWTR Financials Page 63 

 

Section VI: VWTR Charts Page 79 

 

Appendix Page 85 

 

 

 

 

 

 



3 - @LakeMeadPut_VWTR 
 

Summary -  There’s always that person that opens a document and immediately looks at the 

number of pages and says, “If it takes 100+ pages to make an investment pitch, it’s too 

complicated.”  It’s a fair argument and to make it easier and time efficient for the audience, here 

is the “Seven Minute Ab Workout” elevator pitch version.  Although, I highly encourage a full 

understanding of the situation and the ramifications.  This was originally 500+ pages and we had 

to shorten it quite a bit to the most relevant information.  Before I start, there might be some 

readers that say, “this is fear mongering” or “great, another end of the world” investment.  That’s 

one reason we’ve dedicated a portion to highlight what experts in the field are saying over the last 

3-5 months, it’s not our words, read theirs and if you aren’t satisfied, it was in April of this year 

when Vice President Kamala Harris said, “For years and generations, wars have been fought over 

oil.  In a short matter of time, they will be fought over water.”   In late June, Bloomberg had the 

following headline: 

 

 

 

 

 

 

 

 

 

What is the situation?  Lake Mead is the largest reservoir in the United States.  On August 1st, 

2021 the Federal Government will declare a Tier 1 Shortage for calendar year 2022.  This will 

impact the supply of water as the state of Arizona will lose 18% of its Colorado River supply, or 

512,000 acre-feet of water (equivalent to 30% of the water for Central Arizona Project “CAP”).    
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What is the time table?  There’s 100% certainty a Tier 1 shortage will be declared on August 1st 

that will go into effect in 2022.  Every day, there will be articles written and discussions on 

adequate water resources along with the viability of Hoover Dam based on certain water levels.  

Governments have a history of “kicking the can down the road” and when we face a situation, 

enact very difficult rules and regulations.  It’s a reactive vs. proactive approach. The question we 

started asking ourselves was, what’s the cost and how much would you be willing to pay for fire 

insurance when your house is burning down?   

What does Vidler Water Resources Inc (“VWTR”) have to do with Lake Mead?  Vidler owns 

water assets in the Arizona and Nevada that have increased in value due to the decline in Lake 

Mead water levels and upon declaration of Tier 1 shortage, these assets will be in more demand 

(specifically the Long Term Storage Credits “LTSCs”). 

Who should buy VWTR?  Well, this isn’t a “Buy VWTR stock, sell in three months and buy a 

Lambo” pitch.  It’s also the reason why this is a 100+ page document.  I would encourage 

everyone to read and educate themselves on this topic before making a decision.  To be clear, 

although VWTR will likely be a very good investment based on improving fundamentals and 

capital allocation (discussed later), we believe the upside is higher when the company is 

approached from a Parametric Drought Insurance standpoint (discussed in the “Parametric 

Insurance” section).   

• Owning water assets in most years is a “meh” business, sales are lumpy, there’s a cash 

burn prior to making sales, but owning water assets in two of the top three move-in states 

(Nevada / Arizona) in the middle of a 1 in 1,000 year drought that will trigger a Tier 1 

Shortage is a very good business.  There’s also recent commentary about the possibility 

of a Tier 2 Shortage declaration for 2023.  Further, VWTR has significantly reduced 

overhead costs over the past three years (discussed later) with growing recurring revenue 

that will support additional capital allocation similar to last three years as VWTR has 

repurchased over 20% of shares outstanding at an avg. price of $10.39. 

• Investing in water assets is very niche and entails years of legal, permitting and perfecting 

rights.  We believe based on several discussions that if we wanted to replicate the assets 

VWTR owns, it would be at a minimum $750m and that understates the value associated 

with years of permitting/legal work needed to monetize the assets.  All of these costs are 

sunk costs for VWTR and based on recent sale activity, the Company’s margin profile will 

continue to improve.  The Company also has substantial net operating losses that will 

shield taxable income.   

o Dodge Flat – Example -  VWTR sold 612.62 acre feet of the water rights at Dodge 

Flat for $4.1m in 2020 and the remaining 296 acre feet in Q1 of 2021 for $2.1m. 

The entire Dodge Flat asset has now been sold, and that involved 1,064 acres and 

1,428 acre feet of water rights at a combined gross margin of the asset of 89.4% 

on the total revenue of $18.4m. 

• Overallocation of Water – There’s reason to believe Arizona has overallocated its water 

supplies in the face of a Tier 1 Shortage Declaration.  After years of above average growth 

in population, jobs, tech presence and housing, the future water demand in Arizona 

(possibly, not 100% confident in Nevada) outstrip the current and projected adequate 

supply of water.   
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• Water Assets VWTR Owns – Assets in Arizona and Nevada: 

o Arizona:  VWTR owns 28,147 LTSCs in the Phoenix AMA and 250,683 LTSCs in 

Harquahala Valley.  As discussed later, the Harquahala Valley LTSCs have 

increased over 50% in the last 12-months.   

o Nevada:  In Nevada, VWTR owns 7,658.91 acre-feet municipal water rights, the 

Company starting on 7/1/21 increased pricing for residential developments and 

commercial/industrial $43,575/AF and $37,800/AF, respectively.  In addition, 

VWTR owns/controls the equivalent of 4,191 acre feet of municipal and industrial 

water rights in and around the Dayton corridor area in Lyon County, Nevada., most 

recent sale and pricing is $26,000/AF, which will increase to July 1 -- which will 

increase on July 1 to $27,000 per acre foot.   

o The Company also pipeline capacity of 22,000 AF that that is owned by 

Fish Springs Ranch (VWTR owns 51% of FSR).   

o VWTR is also negotiating a lease agreement with the Truckee Meadows 

Water Authority (“TMWA”) to sell up to 400 AF at Northern Valley pricing 

(Nevada pricing/AF).  The Company is also in negotiations with TMWA  on 

a 10-year agreement for the TMWA to use 3,000 AF  that will generate 

$1m/yr.   

o The FSR Partnership was valued at $198m as of 3/31/21 and accrues 

interest at $2.3/quarter to VWTRs benefit.   

o Starting in late 2020, the Company started to receive solar lease revenues and this 

recurring revenue stream will continue to grow as additional projects are put in 

service. 

o The Company is also negotiating a contract with a major electrical transmission 

power line (Ten West Link) that is currently engaged in purchasing the Harquahala 

LTSCs.   

o Other Assets: In addition, there are other assets VWTR owns including: 

o Ranch - 950 acre ranch the company has listed 118 acres and 50.45 AF 

for sale at $2.2m.   

o Rio Grande – 1,209 AF of Lower Rio Grande irrigation water rights, 700 AF 

is leased to farmers.   

o Colorado – 93.349 AF of tunnel water that is for sale.    

o There are a few other assets, but I think you get the idea. 

o VWTR management stated in their AGM (June, 2021) – “Lower basin states 

continue to face a severe drought that will cause a Tier 1 shortage, which 

means a reduction in mainly agricultural water to Arizona by a total of 

592,000 acre feet. This determination will be made by the U.S. Bureau of 

Reclamation in August of 2021. That would be called a Tier 1 shortage. This 

should drive the need for existing water supplies such as our long-term 

storage credits in the Phoenix AMA and our banked water in Harquahala 

Valley. 

 

 

 

 

https://www.tenwestlink.com/
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Elevator Pitch – Here are the reasons why I would purchase VWTR if I were: 

• Arizona / Nevada / California Residents – As you read through this, one thing sticks out, 

water and electricity prices are going up and will continue to go up for you.  You’re 

experiencing a 1 in 1,000 year drought event.  VWTR is a beneficiary of this epic drought 

and can serve as a “Parametric Drought Insurance” policy.  That’s not to say the stock has 

“unlimited upside” or “buy at any price”; but at these levels, VWTR is mispriced and offers 

significant upside.  In addition, water as a commodity is going through a “price discovery” 

phase due to the introduction of NQH2O (discussed later).   

• Homebuilders / Construction Companies – We’re one of you (a highway construction 

company) and the impact from lower water levels at Lake Mead combined with the epic 

drought conditions are an added cost.  I noticed this article: 

o The West’s Water Restriction Nightmare Is Just Beginning, 6/15/21, Dharna Noor, 
Oakley, Utah placed a moratorium on any new construction projects that 
would tap into the city's water system 

o A small city in Utah is taking an unprecedented step to adapt 
to megadrought conditions in the West: halting any new construction 
projects that would tap into the local water. It’s the first municipal ordinance 
of its kind. 

o Last month, officials from Oakley, Utah—a city of 1,500—finalized a moratorium 
on new development extending through November. The ordinance prohibits the 
“erection, construction, re-construction or alteration of any structure” that 
needs new water connections. 

• Farmers / Golf Courses / Theme Parks – Your access to adequate water supply required 

to run your daily operations are at risk.  I read all the commentary and articles.  ‘There’s 

no water,’ says California farm manager forced to leave fields fallow. The water that is 

available, called supplemental water, is very expensive - $2,000 AF versus the regular 

price of $200-$250 AF.  The price of water is up 10x in some parts of the West.  For the 

golf courses in Arizona, there’s the Arizona Alliance for Golf.  Your business requires 

water, so does ours and that’s one reason why we put this report together.  We aren’t a 

hedge fund or investment advisor and as you read through the introduction, you’ll 

understand why our investment in VWTR is a risk mitigation strategy.  

• Tech / Semiconductor / Solar – We’ve seen the headlines regarding Taiwan 

Semiconductors plans to expand in Arizona along with Intel Corporations capex plans.  

There’s also a growing data center buildout in Arizona by Microsoft and Google.  In 

addition, the growth in solar in Arizona continues at a rapid pace.  Everyone of these 

projects provides for job growth, however these operations also require water resources.   

• Commodity Investors – I’ve been investing in commodities for 20+ years, everything from 

precious metals, energy to base metals.  After spending significant time on water, I believe 

it’s the most mispriced commodity today and it’s not just our opinion, Barclays released a 

research report on water scarcity in mid-June, here are a couple of nuggets:  

o It comes at a time when water prices are rising around the world. The average 
price of water increased by 60% in the 30 largest U.S. cities between 2010 
and 2019, according to data compiled by Barclays, while California Water 
Futures have regularly jumped as much as 300% in recent years. 

o In a research note published June 14, analysts at Barclays identified water scarcity 
as "the most important environmental concern" for the global consumer 

https://gizmodo.com/utah-town-becomes-the-first-in-the-west-to-halt-develop-1847102400
https://gizmodo.com/author/dharnanoor
https://gizmodo.com/7-shocking-satellite-images-reveal-the-wests-megadrough-1847080510
https://www.oakleycity.com/sites/default/files/fileattachments/city_council/page/14515/ordinance_2021-06_morat._bldg._landscp.pdf
https://www.oakleycity.com/sites/default/files/fileattachments/city_council/page/14515/ordinance_2021-06_morat._bldg._landscp.pdf
https://www.reuters.com/business/environment/theres-no-water-says-california-farm-manager-forced-leave-fields-fallow-2021-06-18/
https://www.reuters.com/business/environment/theres-no-water-says-california-farm-manager-forced-leave-fields-fallow-2021-06-18/
https://www.reuters.com/business/environment/theres-no-water-says-california-farm-manager-forced-leave-fields-fallow-2021-06-18/
https://www.reuters.com/business/environment/theres-no-water-says-california-farm-manager-forced-leave-fields-fallow-2021-06-18/
https://azallianceforgolf.org/about/
https://azallianceforgolf.org/about/
https://azallianceforgolf.org/about/
https://azallianceforgolf.org/about/
https://www.datacenterdynamics.com/en/news/huge-data-center-moves-forward-in-mesa-despite-arizona-water-concerns/?utm_content=buffer1e6d5&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer
https://www.investmentbank.barclays.com/water-report/water_scarcity.html
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staples sector, which includes everything from food and beverages to 
agriculture and tobacco. 

o Consumer staples, which was said to be the most exposed of all sectors to water 
risk, faces a $200 billion impact from water scarcity, analysts at the U.K. bank 
said. 

o The bank found that water-related comments in company transcripts last 
year jumped 43% when compared to the end of 2019, which it said reflected 
a growing corporate awareness of the risks associated with clean water and 
sanitation. 

o The research found the potential financial impact from water risk was likely to be 
three times higher than carbon risk. 

o "Water scarcity is really important because when it runs out you have really 
serious problems, and because of its low price it is one of those classic 
externality risks," Beth Burks, director of sustainable finance at S&P Global 
Ratings, told CNBC via telephone. 

o "It needs to be managed very carefully and thoughtfully and you don't always have 
that natural pricing signal that helps us conserve it." 

o Water prices do not tend to reflect its scarcity, particularly because its use 
is often at a very low cost or even free. However, the availability of water 
underpins many parts of the economy and analysts at Barclays have 
attributed the latest rise in global water prices with the asset's growing 
scarcity. 

• Other:  You might classify yourself as event-driven, value, growth, momentum, chart 

trader/investor.  There’s something for everyone of you here.  VWTR now generates solar 

lease revenue that will continue to grow.  For the value investors, they have NOLs (I know 

I got your attention now) and the Company has done a fantastic job allocating capital since 

2018.  And the chart guys, I got something for you too. 

• Hodlers – How can I forget about y’all?  Here’s the best way to put it, there are a little over 

18m shares of VWTR, I believe the adjusted float is closer to 13m shares.  Lake Mead is 

going through a “halving event” right now (I know you love halving events) and supply of 

water continues to decline (unlike “fiat”).   

• Always Invert (well maybe not always after that CNBC interview) - One reason VWTR is 

unique is to ask yourself, if I were one of the 165 golf courses in the state of Arizona, 

knowing the price of water is going higher and looking at a supply cut, what would I pay?  

o Access to adequate supply of water is the next “supply chain” issue and it’s about 

to hit the West because Arizona is short its future water demands (underestimating 

population growth).  Intel and Taiwan Semiconductors have large capex plans in 

Arizona (announced in the last six months) and Taiwan is going through its own 

epic drought.  The semiconductor and data centers future demand for water 

continue to increase. 

• Summary –  VWTR is significantly mispriced along with the price of water, from an 

investor standpoint, we believe the fundamental valuation in the next 3-6 months 

warrants a $25+ share price and from a Parametric Drought Insurance it should 

already be at $25+ with upside to $50.   

 

 

 

https://www.cnbc.com/2021/05/18/why-europes-carbon-market-is-experiencing-a-boom-like-never-before.html
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An Introduction -  We are a construction company, we put this report together in early May, 2021 

and have continued to update certain portions.  The report is about Vidler Water Resources Inc, 

traded on the Nasdaq under the symbol VWTR.  Our view is that VWTR is one of  the cheapest 

forms of parametric insurance on the declining water levels at Lake Mead and a potentially great 

investment at these levels.  To be clear, we don’t think of VWTR as an investment, but more of a 

very cheap form of parametric insurance.  Although VWTRs financials are analyzed in this report, 

it should not be construed as investment advice.   

Background - As a construction company, we face many risks in our daily operations.  As many 

will attest, we as a society have faced many risks over the last 18 months, risks that we believed 

were 1 in 1,000 year events seem to be happening with much more frequency.  The insurance 

industry has adjusted and is continuously adjusting their frequency models as they have over the 

last 3-5 years much more frequently due to certain changes in the climate.  The talk to me like a 

five-year old version of this is, “weird shit is happening all over the world and the cost of doing 

business continues to increase.”  As a construction company, our risk profile is wide & deep (read: 

so many risks, so many sleepless nights) and so we think about our employee’s safety on a daily 

basis (not many industries wake up in the morning and worry about one of their employees having 

a life-changing injury every day).  When we talk to our banks, insurance company, bonding and 

other key stakeholders, we don’t try and understate the risk, we magnify it.   

The rationale is that if you stress about the risks that impact your business in a very risky industry, 

you show competency.  In addition to profiling all of our risks, one-by-one, we also make an 

attempt to explore ways we can mitigate some of these risks.  The operative word here is some, 

because there are unique risks that are difficult to mitigate and/or cost prohibitive.  Coming from 

the banking industry, the credit folks used to always say, we are not in the risk avoidance 

business, as a bank, we take all sorts of risk, but we try and mitigate risks and price risk 

accordingly.  In a way, the construction industry is similar to banking.   

As a bank, you might do a three-year term loan that is secured or unsecured and structure a loan 

(pricing, fees, completion, earn-outs, guarantees, clauses, covenants, event of default, credit 

quality etc.) and you underwrite the repayment risk, borrower, guarantor, etc.  Similarly, as a 

construction company, working on a three-year project, you price the labor, materials, default, 

counterparty credit, completion risks among others.  These are risks that are mostly quantifiable.  

Then, just like a bank there are risks that are not really quantifiable.  This is why many bankers 

ask their borrowers, “what keeps you up at night?”  Credit people are very short with their 

communication (for the most part), but if you ever want a three-hour conversation with a credit 

person, ask them “what keeps you up at night?”  It’s their job to think about risk and you have to 

understand the following key metric.  Let’s assume a bank makes a $10m loan to a borrower at a 

rate of 5% (forget about all the other structuring), if the $10m is not paid back and lost (meaning 

the borrower defaults, declares bankruptcy, zero recovery), the bank must make $200m of 

additional loans at 5% to get the $10m it lost; now, $200m of loans requires making many 

additional loans and increasing risk.  In addition, after a loss, banks reduce their credit appetite 

(vs. increasing credit appetite) and making an additional $200m of loans becomes less of a 

priority.   

As a construction company, one risk we can not control is weather risk.  It’s simply a part of our 

daily business and one we can not avoid or mitigate.  Granted, as a construction company there 

is an inherent seasonality as we start to perform less work in November through February, before 

increasing activity in March through October.  However, bad weather happens year-round.  I’m 
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personally fascinated with reading about all topics related to weather.  For example, I have a 

chrome browser that is filled with tabs on weather across the world and every day I check the 

NASA Sunspot gallery.  Naturally, this fascination translates very well to thinking about risk from 

a construction company standpoint.  In addition, I also enjoy investing in commodities and have 

for almost 20 years.  I didn’t know how much I enjoyed researching investments until I was about 

21 years old and I was researching the demand for palladium in catalytic converters.  Back in the 

early 2000’s, there was a palladium supply/demand imbalance that led to a $1bn write-off for Ford 

Motor Co.  

 

I would call catalytic converter suppliers and ask what they were using to make catalytic 

converters, palladium or platinum?  Then, I would make a series of calculations based on “ball 

park” estimates to figure out how to model supply and demand.  If the imbalance favored one of 

the metals (palladium or platinum), I would then find equity exposure related to the metal.  This 

was 21 year-old me, looking back, 36 year-old me would have added many more steps to the 

process.  With that said, I thought it was the coolest project in the world, I couldn’t wait to wake 

up in the mornings to do this.  I was hooked, then I started investing in the uranium market around 

2004.  Believe it or not, my college thesis was on the uranium market and how to invest in it.  I 

was drawn to the commodities sector and it became a life-long hobby.  Investing in the 

commodities sector requires one to also think about weather. 

From an investment standpoint, I keep a running list of themes I find interesting and every six 

months, I choose a new one to research and typically the process takes six months.  Many times, 

the theme I just studied is not immediately investable for various reasons including but not limited 

to supply/demand models, timing, balance sheet structure of the industry, etc.  As a result, I keep 

it on the “ideas list” and when it does become investable, I invest.  The process requires a deep 

understanding of all the factors and risks (remember, I think about loss of principal much more 

than upside).   

 

 

 

https://sohowww.nascom.nasa.gov/data/synoptic/sunspots_earth/?C=M;O=D
https://www.wsj.com/articles/SB1012944717336886240
https://www.wsj.com/articles/SB1012944717336886240
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How it Started - Starting around November of 2020, I put water on the list of themes and moved 

it to number one priority to research as a theme for a six month period starting in January 2021 

(it’s late June now).  The rationale for putting water on the list was related to the Nasdaq Veles 

Water Index (NQH20).  I also noticed a Trust prospectus from Teucrium Commodity Trust, 

WWTR. 

Trust, Operation of the Fund:   

• As noted, the investment objective of the Fund is to have the daily changes in the NAV of 

the Fund’s Shares reflect the daily changes in the price of the Benchmark Water Futures 

Contracts.  

• The Benchmark is a weighted average of the closing settlement prices for certain Water 

Futures Contracts (“Water Futures Contracts”). Initially, the Benchmark will consist of 

Water Futures Contracts that are traded on the CME (“CME Futures”). CME Futures are 

based on the Nasdaq Veles California Water Index (NQH20), a water index that 

benchmarks the spot price of water in the state of California.  

• The Nasdaq Veles California Water Index was designed to provide water market 

participants with a price for water through verifiable price discovery. The index sets a 

weekly benchmark spot price of water rights in California, based on the volume-weighted 

average of the transaction prices in California’s five largest and most actively traded water 

markets.  

• The Water Futures Contracts that at any given time make up the Benchmark are referred 

to herein as the “Benchmark Component Futures Contracts.” The composition of the 

Benchmark may be changed to include other Water Futures Contracts in furtherance of 

the Fund’s investment objective. 

 Here is a brief description from the Nasdaq: 

Water's Value 
Water is essential for our daily existence. Beyond the need for life, we rely on water for 
agriculture production, manufacturing, energy production, and even transportation. 
Maintaining access to reliable and dependable water supplies is crucial for continued 
economic activity. However, water management is often conducted without a transparent 
price discovery mechanism, resulting in an inefficient exchange framework.  
 
In 2018, Nasdaq partnered with Veles Water and WestWater Research to launch the 
Nasdaq Veles California Water Index (NQH20), the first of its kind water index that 
benchmarks the spot price of water in the state of California. The unparalleled 
transparency of this index fosters greater price discovery and allows for the creation of 
new tradable financial instruments to serve the needs of the California water market. 
 
A Clear Solution 
• Tracks the spot rate price of water in the state of California 
• Represents current valuation of water as determined by water entitlement transactions 

from California’s surface water market and four adjudicated groundwater basins 
• Responsive to the supply and demand conditions within the underlying physical water 

markets 
• Delivers enhanced transparency and innovative risk management solutions to the 

individuals and entities that rely on water markets to align supply and demand 
 

https://www.nasdaq.com/solutions/nasdaq-veles-water-index
https://www.sec.gov/Archives/edgar/data/1471824/000165495420010300/teucriumwaterfund.htm
https://www.sec.gov/Archives/edgar/data/1471824/000165495420010300/teucriumwaterfund.htm
https://www.nasdaq.com/solutions/nasdaq-veles-water-index
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Discover the Market 
Water market transactions involve the sale or lease of a wide range of ownership interests 
in water. A water right entitles the owner to divert or pump water from rivers, streams, and 
groundwater basins. Water rights are the most commonly traded category of ownership 
interest. Other commonly traded entitlements include shares in groundwater banks, 
surface reservoir storage rights, and entitlements to treated wastewater. 
 
The overall size of water markets in the western U.S. is relatively small compared to other 
more commonly traded natural resources, however, given the relative scarcity of water 
supply, the region has seen the creation of nascent, but rapidly growing markets for the 
transacting of water rights. Water trading occurs in every western state, with more than 20 
distinct regions where market activity routinely occurs. 

 

 

Putting a Price on Water 
Prices reflect the commodity value of water at the source and do not include additional 
costs associated with transportation or losses. Water price data is: 

• Aggregated from the five largest and most actively traded markets in California 
• Priced weekly in US$ per Acre Foot ($/AF), the prevailing market price for water 

transactions 
• Sourced weekly from Waterlitix™ – a pricing and market information database 

developed and maintained by WestWater Research 
Estimates in the table below are based on total volume transacted across the western 
U.S. market over the past 10 years. Demand from the agricultural sector has exhibited 
the largest growth, with purchases doubling over the past 10 years. This growth has 
largely been driven by the expansion of high valued specialty crops within California. 
 

 

Trade Volume Across the Western United States

Supply Demand

1. Agriculture: 67% 1. Municipalities: 44%

2. Municipalities: 16% 2. Environmental Buyers: 26%

3. Industrial Rights: 8% 3. Agriculture: 15%

4. Investor-owned Rights: 4%
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A Fresh Approach 
The NQH2O is responsive to the supply and demand conditions within the underlying 
physical water markets due to the fact that it is entirely reflective of the transactions 
occurring in those same markets. In periods of dry hydrological conditions* and 
limited supply of water**, the index responds to the upward pressure on price. The 
same relationship holds true in periods of wet hydrological conditions and excess 
supply of water. 
 

 
A widely followed measure of hydrology is the Palmer Drought Severity Index (PDSI), 
which uses readily available temperature and precipitation data to estimate relative 
dryness. Falling PDSI values, indicative of drier hydrological conditions, typically 
coincide with a decrease in the supply of water, an increase in the demand for 
water, and thus an increase in the prevailing market price for water. 

 

Price Discovery - In the back of my mind, all I could think of was, water is finally going to have a 

“price discovery” mechanism.  For so long, most everyone has thought water was underpriced as 

a commodity and in the developed world, access to clean sources of water is an afterthought.  

There’s a large portion of the world that considers this access to be a luxury and many wars have 

been fought over water.  It has a very rich history and understanding the historical context is 

necessary background.  As you can tell, the six-month research process requires a vast amount 

of reading.   

• The More You Know-  The Wikipedia definition of price discovery is:  The price discovery 

process is the process of determining the price of an asset in the marketplace through the 

interactions of buyers and sellers. 

• Books You Should Read:   

o Coming Conflicts Water Wars In The Middle East (1995), John Bulloch & Adel 

Darwish 

o Water Wars: Drought, Flood, Folly, and the Politics of Thirst (2003), Diane Raines 

Ward 

o Western Times and Water Wars, State, Culture, and Rebellion in California (1993), 

John Walton 

o Downriver: Into the Future of Water in the West (2019), Heather Hansman 
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o Science be Damned: How Ignoring Inconvenient Science Drained the Colorado 

River (2019), Eric Kuhn, John Fleck, (Note: highly recommended) 

o Water is for Fighting Over: and Other Myths about Water in the West (2016), 

John Fleck, (Note: highly recommended) 

o Also, John Fleck has a fantastic blog I highly recommend, 

http://www.inkstain.net/fleck/. 

As I was working on this research theme (call it a passion project), I also serve as the CFO of a 

construction company and we were starting to see some unusual weather.  For example, in the 

state of Texas, we experienced a 1 in X year winter storm and all over the world, we started to 

read about 1 in 100, 200, 500 year (now it’s 1,000 year) drought events.  Having experienced all 

the unusual risks in 2020, most businesses (large and small) are now paranoid about risks.  Then, 

there was the Colonial Pipeline cyber security issue which also impacted us as we operate in 

Virginia and Georgia where suddenly adequate fuel supply became a short-term risk.  Suffice to 

say, we have a fairly good idea of the day-to-day risks in our business and suddenly there were 

“black swan” type events (and we’re not touching supply chain risk, which has been a big risk).   

Generally speaking, the cost of doing business is highly correlated with the increase in risk(s) and 

we can touch on frequency/severity as well.  When certain risks become frequent AND those risks 

are also severe, multiple line items associated with costs increase dramatically.  For example, if 

you’re experiencing higher material costs, more severe weather events and labor shortages while 

also dealing with frequency events (injuries, rain, etc.), that starts to magnify the impact to your 

cost structure, completion, working capital and ability to work.  General rule of thumb is to insure 

frequency events (auto, workman comp, general liability) and have some severity insurance 

coverage.  The problem with the insurance marketplace is you always feel like you’re overpaying 

and all those exclusions/footnotes question whether the impact is covered.   

Back in September 2020, I had started (CFO hat, not hobby hat) to explore Parametric Insurance 

as a tool to reduce our weather risk.  We’ll go in depth on this market and how it has evolved the 

last few years, it’s not new by any means, but due to the advancements in data, adoption has 

increased.  One of the issues with Parametric Insurance is that it’s a very opaque market (price 

and model transparency) and there are very few providers which translates into incredible pricing 

power for the insurer.   

Think about it this way, when you shop for auto insurance, you have a fairly good idea of what 

you expect to pay (you’re not expecting $75-$100/mo. and the insurance company is quoting 

$2,000/mo.) and you have many choices on who to purchase from.  Parametric Insurance is 

different because it’s based on a single event and I’ll use the Insurance Journal description:  

Parametric insurance covers the probability of a predefined event happening (e.g., a major 

hurricane and earthquake), and pays out according to a predefined scheme. Events may refer to 

an index-based trigger (e.g., crop shortfall) or an event within a defined area (often referred to as 

a “cat-in-a-box”). Exemplifying the cat-in-a-box concept, a policy might be structured to pay out 

50%, 75%, or 100% of a predefined limit for a Category 3, 4, or 5 hurricanes, respectively, 

happening within a 30-mile radius around the client’s point of interest.   

It’s a very unique and exciting development watching this marketplace as a business since it 

offers a risk mitigation tool to complement your traditional insurance that wasn’t previously 

available.  The only issue is pricing and given the last 18-months and how the world has 

experienced a higher frequency of 1 in 100, 250, 500 and 1,000 year events, the models are 

http://www.inkstain.net/fleck/
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continuously adjusted to reflect higher frequency and severity.  And rightfully so, this isn’t a 

condemnation of the insurance industry, when the banking sector experiences higher losses in a 

sector, pricing increases and credit capacity to that sector is limited.   

As a company, we started to have many discussions in late Q1’21 about how weather was 

impacting our operations while I was simultaneously working on my water investment theme 

project.  I mentioned to the founder and CEO that buying fire insurance while your house is 

burning is a very expensive endeavor, but there was a way for us to purchase an equity that would 

act as a bespoke parametric insurance (I just wanted to use the word bespoke, Wall St. loves that 

word) AND since water is an input cost for our operations (heat, water trucks for our work), it could 

also serve as a hedge.   

Quite the long introduction and background, I know.  What follows is our analysis of VWTR 

(fundamentally, macro and as a parametric insurance proxy), background on Lake Mead and a 

lot of other analysis.  I wanted to provide insight in how a construction company analyzes risk in 

a company and provide a framework for how we try to mitigate certain risks.  All feedback 

welcome.  This is very new territory and I want to be clear; this is not a “Buy this stock, you’ll make 

a lot of money” pitch (we are not advising anyone to purchase shares of VWTR without doing their 

own due diligence).  That’s as far as I’ll go on making a buyer beware disclosure.  Another reason 

to publish this is to provide context to our stakeholders.   

Running a business is not easy and the wellbeing and health of our employees has been and will 

always be our highest priority.  In 2020 the world worried about the lives of our loved ones and 

unfortunately for many, it resulted in the loss of family & friends.  I mention this because now we 

are about to start conversation about potentially profiting from this 1 in 1,000 year drought event 

the West is facing.  It’s not just a drought, there is an increase in wildfires, the excessive heat has 

resulted in many deaths (and our thoughts and prayers go out to the many people that have been 

impacted by this) and many farmers are being negatively impacted and some are permanently 

impacted.  We didn’t invest in VWTR to profit from the negative impacts caused by this drought, 

rather we view it as purchasing Parametric Insurance to weather the impacts it will have on our 

operations.   

Thank you for making it this far, we can now get to the analysis.   
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Note:  There’s a lot of blame to go around as to why we are about to experience some 2nd order 

effects from the declining water levels at Lake Mead including rising water prices, food prices due 

to less water allocation to farmers and in general this is something that will impact some more 

than others.  What you’re reading will not be a soap box for that dialogue, it doesn’t really solve 

the issue.  Over the last three months as the water levels at Lake Mead have continued their 

decline, I’ve seen commentary that has a bullying undertone targeted at Las Vegas Casinos, 

Theme Parks, Golf Courses, politicians and fill in the blank.  The sooner the dialogue shifts 

towards: “We’re here now, let’s collaborate and find a viable solution” the better it will be for a lot 

of people.  Unfortunately, “kicking the can down the road” ideas have been received more 

favorably over the last 15-20 years on this subject matter and when you have a 1 in 1,000 year 

drought, compounded by poor hydrological conditions and a “I need to get re-elected, bringing 

jobs and being business friendly gets more votes than long term solutions on our water, it’s the 

next guy/gal’s problem”, the solution you end up with will have a more “rip the band-aid” feel and 

consequence to it.   

As we get closer to the Tier I shortage declaration (8/1/21) that will be implemented for 2022, 

there will be many articles and stories about this topic.  Make no mistake, this drought is epic and 

the near-term ramifications are difficult.  When you see articles about the viability of Hoover Dam 

and dead pool levels that is a source of electricity for many people, it’s an incredibly difficult 

conversation.  But we need to have a solution first attitude, as difficult as it may be, because the 

alternative has an extremely poor outcome.   

For that reason, I’m not blaming anyone in this report.  It’s counterproductive and since I’m the 

one writing it, I can control the tone.  There will be many words by others that take the blame 

route, this will not be. 
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Section I: Lake Mead 

How it Started: 

In 1922, The Colorado River Compact was agreed among seven U.S. States including Colorado, 

Arizona, Nevada, New Mexico, Utah, Wyoming and California.  This is very significant as it 

became the “Law of the River.” 

The Agreement served as allocation for water.  The compact divided the river basin between 

Upper Division (Colorado, New Mexico, Utah and Wyoming) and the Lower Division (Nevada, 

Arizona and California).  The allocations for the Lower Basin were established as part of the 

Boulder Canyon Project, while the allocations in the Upper Basin were established by the Upper 

Colorado River Basin Compact of 1948.  Over time, there have been interim guidelines on how 

to allocate the Colorado River in the event of shortages.   

I’m going to include a lot of recent articles in this section due to the significance and recent 

commentary.  Also, I’ve tried as best as I could to credit the authors here, if you see something 

missing, it’s an honest mistake.   

Below are some articles that provide historical context prior to the 2000’s, a couple after around 

2019 when the drought contingency plan was agreed upon and some recent articles.  Due to the 

declaration of tier one shortage right around the corner, there will be an increase in reporting on 

Lake Mead/Hoover Dam.  This section was originally 150 pages and I’ve reduced it to around 30 

pages. 

Note: Ian James of the Republic, kudos to you for your amazing coverage on Lake Mead and the 

impacts.  I’m indebted to you from your work, superb journalism.  I want to make a contribution to 

the charity of your choice, that’s the only way I can think of repaying you.   

The Water Resources Research Center, University of Arizona provides an excellent 

history, titled, “Sharing Colorado River Water: History, Public Policy and the Colorado 

River Compact” (1997), in the section titled “Arizona Stands Firm” they provide great 

context:  

o Even after the signing of the compact, Arizona played a divisive role, still acting 
"the dog in the manger," as described by Rita Pearson, director of the Arizona 
Department of Water Resources, at the recent conference. Within five months of 
the signing all states except Arizona ratified the compact. Arizona's Governor Hunt 
faulted the compact for not allocating water directly to the states, instead of to the 
basins. As per the compact, the law of prior appropriations would not apply 
between the basins, but if enforced within basins, Arizona would be competing 
with rapidly growing California. 

o The proposed Boulder Canyon project, which included construction of the All-
American Canal and a high dam on the lower river, intensified animosity between 
Arizona and California. The project increased California's access to the 
Colorado River, to Arizona's distinct disadvantage. The bill approving the 
project passed despite Arizona's objections. Arizona then turned to the 
courts in an effort to get satisfaction, but without success. 

o In the early 1940s, Arizona began to reassess its strategy. To effectively use its 
Colorado River apportionment, the water would need to be delivered to the growing 
population in the south-central part of the state. State leaders realized that support 
for such a reclamation project would be contingent upon Arizona's ratification of 

https://wrrc.arizona.edu/publications/arroyo-newsletter/sharing-colorado-river-water-history-public-policy-and-colorado-river
https://wrrc.arizona.edu/publications/arroyo-newsletter/sharing-colorado-river-water-history-public-policy-and-colorado-river
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the compact. On February 3, 1944, Arizona unconditionally ratified the compact, 
22 years after it was negotiated. Negotiations for a Central Arizona Project 
commenced. 

o Formal approval for such a project, however, was not likely until California and 
Arizona resolved their dispute over Colorado River use. Lingering animosities 
prevented any agreement between the two states, and so in 1952, Arizona asked 
the U.S. Supreme Court for a judicial apportionment. 

o After 11 years the mammoth and complicated case concluded. The decision in 
Arizona v. California resulted in major power shifts, between the states and 
between the states and the federal government. Colorado River water was 
apportioned, with California receiving 4.4 maf, Arizona 2.8 maf and Nevada 
300,000 af, with each state also awarded all the water in their tributaries. 
Arizona was a big winner, gaining almost all the advantages it sought in the 
1922 compact. A nagging water supply problem was resolved. 

o In its quest for a settlement, however, Arizona cut across the grain of the original 
compact, and its victory is tinged with some sense of irony. The labors of the 
compact negotiators were greatly motivated by a desire to avoid costly and lengthy 
litigation. Yet, due to Arizona's efforts, the compact has had not only its day, but 
literally years in court. One of the most complicated and hotly contested cases 
in U. S. Supreme Court history, lasting 11 years and costing almost $5 
million, Arizona v. California easily lived up to the worst fears of the compact 
negotiators. 

o Further, compact delegates distrusted, and in some cases actually feared federal 
involvement in Colorado River affairs. Arizona v. California opened the door to 
federal participation. The decision interpreted the Boulder Canyon Act as 
empowering the Secretary of Interior to act as water master of the Lower 
Colorado River, to apportion future surpluses and shortages among the 
states and even among users within the states. 

o Arizona's actions greatly contributed to undermining some of the political 
ideals that motivated the making of the compact. Future application and 
interpretation of the compact must reckon with this legacy. Yet Arizona was 
merely acting to protect its interests. California was using its congressional 
clout to frustrate Arizona's claims. However, in turning to the courts which 
generally sided with Arizona the state brought on unintended consequences. 

o Arizona's dispute with California might truly be described as "living history," having 
roots in the past but, at the same time, sounding a theme that remains very much 
in force today. Concern about California still stalks Colorado Basin states, 
especially, once again, Arizona, and greatly determines their Colorado River 
policies. 

 

Modeling Lake Mead: “Is it time to start thinking about the worst-case scenario on Lake 
Mead?” 6/28/21 

o Some have said that we should be even more aggressive in modeling potential 
futures to match the range of possibilities we could face. 

o It remains an open question whether we are at the beginning of a mega drought or 
some other dry pattern we’ve seen before, or if climate change is moving us into 
uncharted territory that would require even more wild assumptions than what past data 
might reveal. 

https://www.azcentral.com/story/opinion/op-ed/joannaallhands/2021/06/28/lake-mead-dropping-time-think-worst-case-scenario/5349718001/
https://www.azcentral.com/story/opinion/op-ed/joannaallhands/2021/06/28/lake-mead-dropping-time-think-worst-case-scenario/5349718001/
https://www.cap-az.com/documents/departments/planning/colorado-river-programs/2021-05-13-Completed-Scenario-Worksheets.pdf
https://www.cap-az.com/documents/departments/planning/colorado-river-programs/2021-05-13-Completed-Scenario-Worksheets.pdf
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o The last 12 months have been the driest on record for Arizona. Scientists are still 
scratching their heads about how the latest heat wave – which started earlier and 
lasted longer than usual – fits in. 

o Model the worst case, at least to inform the debate 
▪ Some say the answer lies in the worst-case scenario. Instead of just looking at 

what’s most likely to happen, they argue that we should also model for at least 
one “black swan” scenario, 

▪ Borrowing a term from the financial industry, “black swan events” aren’t likely 
to happen in any given year but could have disruptive or even catastrophic 
consequences if they do.  

▪ It makes sense. If we’re already modeling a range of futures, we should 
incorporate at least one that may seem outlandish now. 

▪ But it’s worthwhile to know how fallowed farmland, additional cuts in the lower 
basin, a cap on growth in the upper basin or any other ideas to solve the 
Colorado’s fundamental supply-and-demand problems might play out in a 
“black swan” setting, and compare that to the futures that we think are most 
probable today. 

▪ Why?  Because while most water planners have bought into the notion that 
climate change is increasing the risk of catastrophe, I’m not so sure that our 
elected leaders – much less the wider public – have. 
 

August 2020, 'The pie keeps shrinking': Lake Mead's low level will trigger water cutbacks 
for Arizona, Nevada 

o Schmidt is a member of the Colorado River Research Group, a team of scholars 
who in July published a report discussing efforts to come to terms with “New 
Hydrologic Realities” along the Colorado River. They said in the report that the 19‐
year period from 2000 to 2018 was the driest in the basin since the government 
began estimating runoff in 1906, and that these years have recently been called a 
“megadrought.” 

o “We now know that increasing drying (or ‘aridification’ as we’ve dubbed it) should 
be expected and that extreme megadroughts seem inevitable,” the researchers 
wrote. They said they’ve also seen that “tremendous conservation, cooperative 
management, and overall ‘belt‐tightening’ is also possible and is much less 
daunting than the socioeconomic fallout that could accompany empty reservoirs.” 

o Lake Mead:  Lake Mead is the largest reservoir in the United States, located 
near Las Vegas.  Lake Mead is a source of water for cities, farms and tribal 
lands in Arizona, Nevada, California and Mexico.   

▪ What is Lake Mead and what purpose does it serve? Along with its up-
river complement, Lake Powell, Mead is key to distributing the vast majority 
of Colorado River water allocated to Arizona, California and Nevada, as 
well as to Mexico. In order to do its job as a reservoir, Mead needs water 
to distribute. As a result of drought and over-allocation, it has less of it. In 
recent years, a lot less of it. (Source) 

▪ What does the term “allocation shortfall” mean? The formula for 
distributing water among the three “Lower Basin” states of Arizona, 
California and Nevada, as well as to two states in northern Mexico, is 
complex. Not all rights to Colorado River water are equal. The system has 
priorities, many of them anchored in decades-old legal agreements. As 
written, the agreements place most of the responsibility for allocation 

https://www.kunc.org/environment/2021-06-23/another-dry-year-on-the-colorado-river-could-force-states-feds-back-to-negotiating-table
https://www.azcentral.com/story/news/local/arizona-environment/2021/06/22/arizona-heat-wave-study-monsoon-season-brings-lower-temperatures/5313269001/
https://www.azcentral.com/story/news/local/arizona-environment/2021/06/22/arizona-heat-wave-study-monsoon-season-brings-lower-temperatures/5313269001/
https://www.watereducation.org/western-water/could-black-swan-events-spawned-climate-change-wreak-havoc-colorado-river-basin
https://www.azcentral.com/story/news/local/arizona-environment/2020/08/15/lake-mead-low-arizona-nevada-water-cutbacks/5584993002/
https://www.azcentral.com/story/news/local/arizona-environment/2020/08/15/lake-mead-low-arizona-nevada-water-cutbacks/5584993002/
https://www.coloradoriverresearchgroup.org/uploads/4/2/3/6/42362959/crrg_reflections_on_two_decades.pdf
https://new.azwater.gov/news/articles/2016-12-05
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shortfalls on Arizona’s shoulders. Arizona’s water managers are seeking 
more equity – more burden-sharing – among the system’s many users. 

•  
'Red alert': Lake Mead falls to record-low level, a milestone in Colorado River's crisis, 
6/10/21 

o Years of unrelenting drought and temperatures pushed higher by climate change are 
shrinking the flow into the lake, contributing to the large mismatch between the 
demands for water and the Colorado’s diminishing supply. 

o The lake's rapid decline has been outpacing projections from just a few months ago.  
o “It should represent an earthquake in people's sense of urgency, on all fronts,” said 

Felicia Marcus, a visiting fellow at Stanford University’s Water in the West program. 
o The reservoir’s continuing decline, Marcus said, should ring “alarm bells” across the 

West that the days of business-as-usual approaches are over and that "we need to 
accelerate everything we can to use less water.” 

o That will shrink the amount flowing through the Central Arizona Project Canal 
to farmlands in Pinal County that produce alfalfa, cotton, wheat and other crops. 
Farmers in Pinal plan to pump more groundwater from newly drilled wells, but they’ll 
still be short with the loss of Colorado River water and are planning to leave some 
farmlands dry and unplanted over the next couple of years. 

o In a first-level shortage, the water supplies of Arizona’s cities will be spared from 
cutbacks. But that could change over the next two years if Lake Mead continues to 
decline. 

o Two years ago, representatives of the seven states that depend on the Colorado River 
met at Hoover Dam to sign a set of agreements called the Drought Contingency Plan, 
which laid out measures to take less water and share in reductions during a shortage 
to reduce the risks of Lake Mead falling to critically low levels. 

o “The house is on fire and we're still rearranging the furniture and thinking about, you 
know, do we want to redecorate the kitchen?” Marcus said. “That's not to disparage 
all the work that's been done. It's just we have to do a lot more.” 

o If the reservoir drops about 26 more feet to below elevation 1,045 feet, California would 
start to take cuts. 

o And if the water level falls below 1,025 feet, which is a scenario the deal aims to avoid, 
the largest reductions would take effect for all three states and Mexico. 

o Increasingly, some researchers are voicing concerns that even the major cuts 
contemplated in the deal might not be enough. Some have suggested that with 
extremely dry conditions persisting in the watershed, the region’s water managers 
might need to take bigger steps before 2026 to prevent Mead’s levels from continuing 
to plummet.   

o “We really have seen this coming all along on some level,” said Brad Udall, a water 
and climate scientist at Colorado State University. “And we in some ways aren't ready 
for it, despite all the things we've done to make us feel good that we were ready for it.” 

o He said he also worries about the fact that some of the water in Lake Mead is reserved 
for specific water users based on prior conservation, which has been encouraged 
under the deal and previous agreements. 

o “We may need to take this next big step, which is how do you permanently reduce 
demands?” Udall said. 

o “How do you take that belt around your waist, where it's no longer elastic in the 
waistband, it's actually a new notch on the belt buckle that doesn't allow these large 
demands to occur on a regular basis,” he said. “That may ultimately be where we need 
to go.” 

 

https://www.azcentral.com/story/news/local/arizona-environment/2021/06/10/lake-mead-declines-new-low-colorado-river-crisis-deepens-arizona-drought/7621138002/
https://www.azcentral.com/in-depth/news/local/arizona-environment/2019/02/14/faced-colorado-river-cuts-farmers-look-groundwater-crops-drought-contingency-plan/2536427002/
https://www.azcentral.com/story/news/local/arizona-environment/2019/05/20/colorado-river-drought-deal-signed-hoover-dam-water-challenges-contingency-plan/1194657001/
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What does this have to do with Hoover Dam?  “Hoover Dam, symbol of the modern West, 
faces a new test with an epic water shortage” 5/27/21, Ian James, The Republic 

• Eighty-six years after its completion in 1935, the infrastructure at Hoover Dam continues 
doing what it was designed to do: holding water and sending it coursing through intake 
tunnels, spinning turbines and generating electricity. But the rules for managing the river 
and dividing up its water — which were laid down nearly a century ago starting with 
the 1922 Colorado River Compact and which have repeatedly been tweaked — are 
now facing the greatest strains since the dam was built.  

o The effects of years of severe drought and temperatures pushed higher by climate 
change are strikingly visible along Lake Mead’s retreating shorelines near Las 
Vegas, where the growing “bathtub ring” of whitish minerals coats the rocky desert 
slopes. 

o Since 2000, the water level in the reservoir, which is the largest in the country, has 
dropped about 140 feet. Lake Mead is now (May, 2021) just 37% full, headed 
for a first-ever official shortage and sinking toward its lowest levels since it was 
filled.  

o One of the driest 22-year periods in centuries is colliding with the river's 
chronic overuse. As the reservoir falls toward record lows, its decline 
threatens the water supplies of cities and farmlands, and reveals how the 
system of managing water in the desert Southwest faces growing risks.  

• Lately, each month’s report has brought worsening numbers. Predicted water-level 
declines have grown as estimates of inflows into Lake Powell, the upstream 
reservoir, have shrunk due to extremely parched conditions across the upper watershed 
in the Rocky Mountains, where much of the river’s flow originates as melting snow. 

o The latest projections show that by the end of 2021, Lake Mead will decline below 
an elevation of 1,066 feet, far below the threshold — 1,075 feet — for the federal 
government to declare a shortage. That’s expected to happen in August, triggering 
the largest water cuts to date next year for Arizona, Nevada and Mexico. 

o Even larger cutbacks could come in 2023 if the reservoir continues to 
decline as projected over the next year into a more severe “Tier 2” shortage. 

o Lake Mead's downward spiral is being driven largely by the dire situation upstream 
at Lake Powell, which has declined to 34% of full capacity. 

o With climate change, hotter temperatures have been evaporating more 
moisture off the landscape and leaving less flowing in the river and its 
tributaries. Scientists describe it as a “megadrought” and one that, unlike 
the long droughts of the past, is being amplified by carbon pollution and 
the heating of the planet. 

o One of the unknowns facing the officials who manage Colorado River water is just 
how severely the reservoirs could be affected by climate-driven “aridification” in 
the years to come. But some scientists have estimated the river could lose roughly 
one-fourth of its flow by 2050 as temperatures continue to rise, and that for each 
additional 1 degree C (1.8 degrees F) of warming, the average flow is likely to 
drop by about 9%. 

• With higher lake levels, Hoover Dam's normal capacity is 2,074 megawatts, he explains, 
generating enough power per year to supply approximately 450,000 average 
households. But at today’s lake level, the dam’s capacity has decreased about 25% 
to 1,567 megawatts, and it’s generating enough power for roughly 350,000 homes. 

o With every foot the lake declines, about 6 megawatts of power-generating 
capacity is lost. The lowest level at which Hoover could produce power is 
about 950 feet, with an expected capacity of 650 megawatts. If the lake were 

https://www.azcentral.com/in-depth/news/local/arizona-environment/2021/05/27/hoover-dam-drought-water-levels-lake-mead/5134031001/
https://www.azcentral.com/in-depth/news/local/arizona-environment/2021/05/27/hoover-dam-drought-water-levels-lake-mead/5134031001/
https://www.azcentral.com/story/news/local/arizona-environment/2021/04/23/snow-and-shrinking-flows-colorado-river-shortage/7294203002/
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to fall below that point — a scenario the existing rules are geared toward 
avoiding — the dam would no longer be able to generate power. 

o That dynamic also affects how much the planned water cuts can help Mead’s level. 
Under a first-tier shortage next year, for example, Arizona, Nevada and Mexico 
are preparing for cuts totaling 613,000 acre-feet, which Bernardo says is 
equivalent to 7-8 feet in Lake Mead. 

o If the reservoir were to drop through lower shortage levels to below 1,025 
feet, the total cuts among the three states and Mexico would add up to more 
than 1.3 million acre-feet. That amount, Bernardo says, would equal nearly 
20 feet conserved in Lake Mead at those low levels. 

• When representatives of California, Arizona and Nevada were negotiating the deal, they 
decided on 1,025 feet as a threshold to avoid, and one they thought the lake would 
be unlikely to reach. The agreement also includes a backup provision. If the two-
year projections show Mead is likely to decline below 1,030 feet, 
the agreement says the states and the Interior secretary “shall consult and 
determine what additional measures will be taken.” 

• John Wesley Powell famously voiced concerns in 1893, some 24 years after his expedition 
down the river in the Grand Canyon, when he told the attendees at the International 
Irrigation Congress in Los Angeles: “I tell you, gentlemen, you are piling up a heritage 
of conflict and litigation over water rights, for there is not sufficient water to supply 
these lands.” 

o Under the 1922 Colorado River Compact and subsequent agreements, the river 
has long been severely overallocated. As University of Arizona law professor 
Robert Glennon has succinctly put it, “there are more water rights than there 
is water.” 

o So much has been diverted that most of the river’s delta in Mexico was 
transformed decades ago into stretches of dry riverbed that wind through 
farmlands and desert in the Mexicali Valley. Only a smattering of natural 
wetlands remains. 

• In his 1986 book “Cadillac Desert,” Marc Reisner wrote that Hoover Dam “rose up at the 
depths of the Depression and carried America’s spirits with it. Its electricity helped produce 
the ships and planes that won the Second World War, and its water helped grow the food.” 

o But Reisner wrote that from these hopeful beginnings, “the tale of human 
intervention in the Colorado River degenerates into a chronicle of hubris and 
obtuseness” and that people in the river basin — at that time only 20 million 
— “will probably find themselves facing chronic shortages, if not some kind 
of catastrophe.” 

• More recently, authors Eric Kuhn and John Fleck wrote in their 2019 book “Science Be 
Dammed: How Ignoring Inconvenient Science Drained the Colorado River” that “even 
absent climate change, we would be in trouble” and that the current problems 
surrounding the river “are the inevitable result of critical decisions made by water 
managers and politicians who ignored the science” as early as the 1920s. 

o They found that in 1925, U.S. Geological Survey scientist Eugene Clyde LaRue 
had “tallied what was known at the time about the river’s flow, potentially 
irrigable farmland, and growing cities, and concluded that if we built the 
dams and canals to use all the water being allocated on paper in the 1920s 
to meet all the anticipated demand, the Colorado River would be in deficit.” 

o Two other scientific analyses in the 1920s reached the same conclusion, 
Kuhn and Fleck wrote, but the scientists’ warnings were ignored, and that 

https://www.penguinrandomhouse.com/books/323685/cadillac-desert-by-marc-reisner/
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“set in motion decades of decisions that would end in the overuse seen 
today.” 

o They suggested that addressing the river’s deficit will require recognizing that the 
“over-allocation became embedded in basin rules in very specific ways that 
remain unresolved” and should be fixed. 

o Negotiating the post-2026 rules will be challenging for everyone involved, 
Kuhn and Fleck wrote, and some of the fundamental issues facing negotiators now 
are similar to those a century ago, including questions of how much water the river 
will provide in the years ahead, and how the system should be governed amid 
uncertainty.   

o The Colorado River Basin needs “a stable and effective governance of the use of 
the river’s waters under conditions where current demands already exceed the 
exiting supplies,” Kuhn and Fleck wrote. “Like one hundred years ago, the river’s 
future is not all dark. Innovation, cooperation, and an expanded reliance on 
science are now the foundation for basin-wide solutions.” 

• If the water were to decline about 125 feet from where it stands, below the elevation of 
950 feet, he says, Hoover Dam would lose the ability to generate power. 

o “That's what we call minimum power pool,” Bernardo says. 
o If Mead continues to fall further, the dam could still release water down to a level 

of 895 feet. 
o “At 895 and below, Hoover Dam is unable to pass water by any conventional 

means. So you would essentially have to pump it out of Lake Mead. That's 
what we call dead pool,” Bernardo says. “And at dead pool, Lake Mead still 
has 2.5 million acre-feet in storage, but there's just no way to get it out.” 

o If the lake declines that much, only the Southern Nevada Water Authority, which 
supplies Las Vegas, has an intake deep enough to continue pumping water.   

o The risks of Mead falling to such lows gave impetus to the last round of 
negotiations, which led to the 2019 signing of the Drought Contingency Plan at 
Hoover Dam. 

 
As Lake Mead drops below shortage mark, shifting shorelines keep marinas in motion, 5/28/21, 
Ian James, The Republic 

• In 2007, Taylor was involved in moving the Overton Beach Marina after it was shut down 
due to declining water levels. The marina was split into two sections for the move. He and 
his team used 11 houseboats to push each section of the marina across the lake.  While 
planning for the possibility of another big move, Taylor said, the staff at the marinas are 
working on more immediate tasks, which include using winches to pull the floating docks 
into new positions and pouring concrete to make more of the 4-foot blocks, each weighing 
6,000 pounds, that serve as anchors. 

o “Moving the marina is a serious effort, with the anchors and the diving and the 
winching and all that kind of stuff. But then keeping the utilities connected to the 
marina is a whole other piece of the puzzle,” Taylor said. “We're having to buy 
cable. We're having to buy water lines, sewer line, fuel line.”  The additional costs 
at the two marinas this year will probably come to about $600,000 in all, Taylor 
said. 

• “We've been expecting lower water levels,” Hauburger said. “It's just happening faster than 
we thought it was going to happen.” 

• “As the basin's water management community prepares for a new round of negotiations 
over the water allocation rules, how bad of a 'worst case scenario' should be considered 
and who will get less water as a result?” Fleck and Udall wrote. “It is tempting to use 

https://www.azcentral.com/story/news/local/arizona-environment/2021/05/28/lake-mead-falls-below-shortage-level-forcing-marinas-to-move/5032052001/
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today's 20% flow decline as the new baseline — that is, modeling future reductions on the 
basis of what has already been observed. But only by planning for even greater declines 
can we manage the real economic, social, and environmental risks of running low on a 
critical resource upon which 40 million North Americans depend.” 

 

ARIZONA'S NEXT WATER CRISIS:  Arizona has tried to safeguard groundwater beneath its big 
cities. But things are about to change, 12/5/19, Rob O'Dell and Ian James, The Republic 

• Arizona’s use of groundwater changed dramatically after the completion of the 336-mile 
CAP Canal, which carries water from Lake Havasu across the desert to Phoenix, the 
farmlands of Pinal County and Tucson.  

• The state’s groundwater law requires that new housing subdivisions in regulated 
areas need to show an "assured water supply" will be available for 100 years in 
order to be built.  

• Rules adopted by the Legislature in 1995 allowed developers to get certificates of 
assured water supplies by relying on groundwater, provided that the groundwater 
would be replenished with surface water obtained subsequently by the Central 
Arizona Groundwater Replenishment District. 

• In a report released in October, Ferris and fellow ASU researcher Sarah Porter, who leads 
the Kyl Center for Water Policy, detailed how the district has been riddled with a host of 
problems as enrollment of new subdivisions has grown far beyond expectations, creating 
“serious challenges for prudent water management.” 

• They said a key assumption — that there would be sufficient CAP water to meet 
replenishment obligations through 2046 — proved incorrect “as enrollment 
radically outpaced this supply and other entities with long-term CAP contracts used 
more and more of their rights.” 

• Impending cuts in deliveries of Colorado River water will further reduce the amount of CAP 
water that’s available for replenishment, the report said. With competition for water on the 
rise, they said the district will have a harder time acquiring additional supplies to replenish 
groundwater. 

• "This grim reality leads to a crucial question: Who will provide water to homeowners 
and businesses ... if their wells run dry?” they asked.  

• The recharge district is not required to replenish the water where its members pump it, 
which means there is a huge disconnect between where the water is pumped for houses 
and where the replacement water is located, Ferris said. 

• “We could have a situation where we have lots of development on lands that really 
don't have access to a real secure water supply down the road," she said.  

 
Lake Mead could be in a Tier 2 shortage by 2023. What's that mean for Arizona? Joanna 
Allhands, 5/20/21 

• If the forecast holds, it’s now likely that we will fall into a more severe Tier 2 shortage by 
2023, spreading painful cuts to even more water users in Arizona. 

• That nugget of bad news comes from the U.S. Bureau of Reclamation’s 24-month study, 
which is updated each month to predict reservoir conditions for the next two years. In April, 
the projection was that Lake Mead – the reservoir that provides nearly 40% of Arizona’s 
water – would most certainly be in a Tier 1 shortage in 2022 but would miss the Tier 2 
cutoff for 2023 by three-tenths of a foot. 

• Now, in May, the most likely projection is that Lake Mead will end 2022 at 1,048.83 feet of 
elevation – more than a foot past the trigger to put us in Tier 2. 

https://www.azcentral.com/in-depth/news/local/arizona-environment/2019/12/05/arizona-groundwater-rules-water-tables-declining-parts-phoenix-tucson/3949004002/
https://www.azcentral.com/in-depth/news/local/arizona-environment/2019/12/05/arizona-groundwater-rules-water-tables-declining-parts-phoenix-tucson/3949004002/
https://www.azcentral.com/story/opinion/op-ed/joannaallhands/2021/05/20/lake-mead-likely-tier-2-shortage-2023-impact-arizona/5183361001/
http://www.arizonawaterfacts.com/water-your-facts
http://www.arizonawaterfacts.com/water-your-facts
https://www.usbr.gov/uc/water/crsp/studies/24Month_05.pdf
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• It’s a small variance in elevation, but it would increase required cuts statewide, from 
592,000 to 640,000 acre-feet, and decimate Central Arizona Project’s Non-Indian 
Agriculture (NIA) pool, which despite its name mostly supplies tribes and cities. 

• The Lower Basin Drought Contingency Plan in 2019:  Under the drought agreement, 
Arizona’s supply was cut by 192,000 acre-feet each year in 2020 and 2021, 
representing about 11% of the Central Arizona Project’s total supply. The cutbacks 
will more than double under the expected shortage next year.   

• In the past month, Mead has already fallen below the official threshold of a shortage, which 
the federal government is expected to declare in August. That will trigger major cuts in 
water allotments for Arizona, Nevada and Mexico next year. And even bigger water 
reductions could be forced upon the Southwest if the reservoir continues to drop, which 
government estimates show is likely. 

 

Some Arizona golf courses are pushing back against the state's plan to reduce water use, 

6/14/21 Ian James, Arizona Republic 

• Managers of some Arizona golf courses are fighting a plan that would cut water use at a 
time when the state is being forced to confront shrinking water supplies. 

o A group representing golf courses has been pushing back against a proposal by 
state officials that would reduce overall water use on courses, instead offering a 
plan that would entail less conservation.  

o Opposition to the state’s proposal for golf courses has emerged over the past 
several months, aired in sometimes-tense virtual meetings where 
representatives of courses have said they understand the need to conserve 
but are concerned the proposed reductions in water allotments would 
damage their businesses. 

• The latest proposal by the Arizona Department of Water Resources would require 
Phoenix-area golf courses that use groundwater to reduce their total combined water 
use by 3.1% compared to current allotments under a previous plan. 

o The resistance from the golf industry has surfaced as Arizona’s water outlook has 
grown increasingly complicated, with a shortage looming on the Colorado 
River and groundwater declining in many areas beneath growing cities and 
suburbs. 

o The disagreement shows that even a modest plan for using less water can 
generate considerable opposition from some in the golf business, and it also 
indicates state water regulators may continue to grapple with resistance — even 
in the face of severe drought and the effects of climate change — as they 
seek to implement requirements of the 1980 law that regulates groundwater 
in parts of Arizona. 

• “I'm astounded that we are 40 years into the Groundwater Management Act and we 
are still arguing about whether the department can, in fact, impose minor 
conservation requirements on golf courses,” said Kathleen Ferris, a water researcher 
and lawyer who previously headed the state Department of Water Resources. 

o State records show there are 165 golf courses in the Phoenix area. They use 
various sources of water, including treated wastewater and Colorado River water. 
But more than half of the area's courses rely at least partially on 
groundwater, together pumping roughly as much from wells as the average 
consumption of 130,000 single-family homes. 

https://www.azcentral.com/story/news/local/arizona-environment/2020/08/15/lake-mead-low-arizona-nevada-water-cutbacks/5584993002/
https://www.azcentral.com/story/news/local/arizona-environment/2021/06/14/arizona-golf-courses-fight-water-conservation-efforts/5032190001/
https://www.azcentral.com/story/news/local/arizona-environment/2021/06/14/arizona-golf-courses-fight-water-conservation-efforts/5032190001/
https://www.azcentral.com/staff/2647622001/ian-james/
https://new.azwater.gov/sites/default/files/media/2021-4-28_Turf_Breakout.pdf
https://www.azcentral.com/story/news/local/arizona-environment/2021/05/28/lake-mead-falls-below-shortage-level-forcing-marinas-to-move/5032052001/
https://www.azcentral.com/story/news/local/arizona-environment/2021/05/28/lake-mead-falls-below-shortage-level-forcing-marinas-to-move/5032052001/
https://www.azcentral.com/story/news/local/arizona-environment/2021/05/13/arizona-is-depleting-groundwater-in-many-areas-researchers-warn/5059471001/
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• As state officials finish drafting their plan for reductions in water use on golf courses in the 
coming months, the allotments that are established will affect how much water is sprayed 
on courses in the desert for years to come.   

o The watershed is trending, he said, and Lake Mead’s levels could continue to drop 
toward lower thresholds that would bring bigger cuts for Arizona, Nevada and 
Mexico — and potentially for California if the reservoir keeps declining.   

o Other slides detailed the cutbacks that would be required if the reservoir falls 
toward critically low levels, something a 2019 deal among the states aimed to 
avert. Buschatzke also described a worst-case scenario. 

o “At dead pool, 890 feet elevation, no water moves past Hoover Dam. No 
water. The river will be dry and Arizona will not have any Colorado River 
water,” Buschatzke said. These larger challenges with the river, he said, relate to 
the conservation that’s needed under the new management plans in all sectors, 
including golf. 

o “We’re kind of in a red zone here. We’re pushing the limits of our timeline in 
order to complete the drafting of those fifth management plans,” Mast said. 
“We do need to work through the finalization of these programs in a relatively quick 
manner.” 

• For one thing, the changes in water allocations wouldn’t be the same for all golf courses. 
Under the state’s proposal, the changes in allocations would vary widely depending 
on the course. Examples listed in the proposal show that some large courses might 
face a reduction of as much as 24% in their allotment, while other courses would 
have smaller reductions, such as 8% or 11%, and some courses would actually see 
their allotments increased. 

o “Based on today’s presentation, we don’t have the same perspective as the 
department and there are clearly gaps we need to work through,” Prendergast 
said. 

o Also speaking for the alliance, Rob Collins of Paradise Valley Country Club touted 
the golf industry’s efforts to conserve. 

o “Water is expensive, so it’s critical to our businesses and it’s a major 
expense,” Collins said. “We are naturally water-savers.” 

o Mark Woodward raised those points during the meeting. Woodward, president of 
Arizona’s Cactus and Pine Golf Course Superintendents Association, said he’s 
been in the business 52 years and the groundwater management plan that’s 
being discussed is “the biggest issue we’ve ever faced.” 

o Woodward said more time is needed to “clean up the data” and the department 
should consider “the big picture, to look at the return on investment that golf 
brings for the small amount of water that we use — less than 2% of the state’s 
water supply.” 

o Some golf managers asked whether there will be a grace period to take out 
grass on portions of their courses. Others voiced specific concerns about how 
their courses and country clubs will fare. 

o But no one mentioned the fact that when it’s hotter and drier, as it has been 
recently, plants consume more water through evapotranspiration — 
something golf specialists track on their computer screens with sophisticated 
systems that pinpoint the irrigation demands on their greens and fairways. 

• And climate data from the federal government shows the Southwest has grown 
significantly hotter over the past decade, experiencing more pronounced warming 
than other regions of the country, which affects the amount of water needed per 
acre of green grass in the desert. In other words, at a time when golf courses are 

https://www.azcentral.com/story/news/local/arizona-environment/2019/05/20/colorado-river-drought-deal-signed-hoover-dam-water-challenges-contingency-plan/1194657001/
https://new.azwater.gov/sites/default/files/media/2021-4-28_Turf_Breakout.pdf
https://www.cactusandpine.com/
https://www.azcentral.com/story/news/local/arizona-environment/2021/05/04/southwest-hotter-drier-climate-normals/4938004001/
https://www.azcentral.com/story/news/local/arizona-environment/2021/05/04/southwest-hotter-drier-climate-normals/4938004001/
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being asked to conserve more, hotter average temperatures are gradually pushing 
per-acre water demands higher. 

o Arizona gets an estimated 36% of its water from the Colorado River, and a 
large portion of it flows through the CAP Canal to cities, farms and tribal 
lands. 

o In a first-level shortage, the water supplies of Arizona’s cities are protected 
from cuts under the state’s plan. That could change, though, if Lake Mead 
continues to drop and reaches lower thresholds that would trigger larger 
cuts. 

• In a tweet, the governor shared a photo of the audience listening to his speech. 
Ducey tweeted: “The golf industry is critical to growing Arizona’s economy, job 
opportunities and tourism. Today, I’m proud to help kick off the Arizona Alliance of 
Golf and ensure our state remains the premier golf destination.” He also 
mentioned Grayhawk Golf Club. 

• Repeated studies have examined golf's contributions to Arizona's economy. Four years 
ago, researchers at the University of Arizona found that the golf industry contributed $3.9 
billion in sales to the state's economy in 2014. 

o An economic study released in December by the Arizona Alliance for Golf said the 
industry supports about 50,000 jobs in the state and in 2019 generated an 
estimated $4.6 billion in economic activity and about $388 million in 
tax collections. 

• On National Golf Day several years ago, Ducey's office said in a statement that 
"Arizona is a hole-in-one for golfers" and that it's "a real boon for our economy." 

• Ferris helped draft the state’s 1980 Groundwater Management Act and later became 
director of the Department of Water Resources. Now a senior research fellow at ASU, 
Ferris said she thinks the department’s proposal makes sense, and she has followed the 
golf group’s opposition to it.  

o “I’m dismayed that we’re seeing this kind of pushback from a number of 
folks," Ferris said. “It’s sort of indicative of a lack of understanding of how 
critical the water issues we face are, and that it’s going to take everybody 
doing their part to ensure that we have sustainable water supplies moving 
forward.” 

o Ferris pointed out that representatives of the agriculture industry, which 
accounts for a large portion of groundwater pumping in regulated areas, 
have also banded together to press their case as officials consider what 
allocations to adopt in the groundwater plans. 

o “There just seems to be a lack of understanding among a number of different 
groups that we are facing a very difficult time in Arizona’s history, and we can’t go 
on with business as usual,” she said. “You know, everybody thinks they’re 
special. But nobody is going to be very special when we run out of water.” 

 
'Our own survival is at stake': Arizona is using up its groundwater, researchers warn, 
5/13/21, Ian James Arizona Republic 

• In 1980, Arizona began regulating groundwater in the state’s largest cities and suburbs 
under a landmark law that called for most of these areas to achieve an overarching goal by 
2025: a long-term balance between the amount of water pumped from the ground and the 
amount seeping back underground to replenish aquifers.  

o Forty-one years later, the state’s latest data shows most of the areas where 
groundwater is managed remain far from achieving a long-term balance, a goal 
known as “safe yield.” Groundwater is still over pumped in most of the state’s 

https://twitter.com/dougducey/status/1387195604560797697/photo/1
https://news.arizona.edu/story/ua-study-golf-industry-worth-39b-arizonas-economy
https://azallianceforgolf.org/wp-content/uploads/2021/04/Economic-Impact-of-Golf-In-Arizona-RCG-2020.pdf
https://azgovernor.gov/governor/blog/2016/10/hole-one-golfers
https://www.azcentral.com/story/news/local/arizona-environment/2021/05/13/arizona-is-depleting-groundwater-in-many-areas-researchers-warn/5059471001/
https://www.azcentral.com/story/news/local/arizona-environment/2021/05/13/arizona-is-depleting-groundwater-in-many-areas-researchers-warn/5059471001/
https://www.azcentral.com/staff/2647622001/ian-james/
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“active-management areas,” or AMAs. And in many places, aquifer levels 
continue to decline. 

• In a new report, researchers at Arizona State University warn that groundwater has been 
seriously overallocated under the current laws, allowing for unsustainable pumping 
that threatens the state’s water future. They say the state’s leaders urgently need to 
reform Arizona’s groundwater rules to safeguard these finite reserves and prevent aquifers 
from continuing to drop. 

o If Arizona doesn’t stop now, “put some brakes on” and start to look at 
groundwater in a more sophisticated way, she said, at some point soon in 
the coming years, “it will be very bad here.” 

o They also pointed out other weaknesses in the rules that have become 
obstacles to curbing declines in groundwater. Under the 1980 law, farmers 
who had been using wells in previous years were given “grandfathered 
rights” to continue relying on groundwater. Many of those farms, now 
interspersed with subdivisions and shopping malls, continue to pump large 
quantities. 

o Other problems stem from geographic differences within each managed area. 
When the law created the five AMAs around Phoenix, Tucson, Prescott, and 
Santa Cruz and Pinal counties, the goal of safe yield was established for 
most of those areas, except Pinal. But because surface water is available in 
some places and not others, portions of the areas have seen chronic 
declines in water levels — a problem that managers of water agencies call 
“hydrologic disconnect.” 

o In the Phoenix AMA, for example, state data mapped by the Kyl Center shows 
groundwater levels in wells declined in parts of the area between 1998 and 
2018, with drops ranging from a few feet to 67 feet, while water levels 
increased in other areas. Ferris and Porter said because the managed areas 
encompass multiple groundwater subbasins, even achieving an overall balance 
between pumping and recharge wouldn’t prevent dropping water levels.  

o For these reasons, they said, pursuing the goal of safe yield isn’t saving Arizona’s 
groundwater. They titled their report “The Myth of Safe-Yield.” 

o They included a table from a presentation by the Arizona Department of Water 
Resources that lists estimates of groundwater overdraft in a single year in the 
Phoenix, Prescott and Santa Cruz AMAs. The state’s numbers in those areas 
show a lot more water is being pumped each year than is going back into the 
ground with natural runoff and artificial recharge. 

https://morrisoninstitute.asu.edu/myth_of_safe_yield
https://new.azwater.gov/news/articles/2016-18-11
https://azwaterblueprint.asu.edu/feature/blueprint
https://morrisoninstitute.asu.edu/myth_of_safe_yield
https://new.azwater.gov/sites/default/files/media/SYTable_1.pdf


28 - @LakeMeadPut_VWTR 
 

 
o Ferris and Porter cited a long list of problems with Arizona’s system of groundwater 

regulation that go beyond the original 1980 law. The Legislature in 1993 enacted 
changes that established the Central Arizona Groundwater Replenishment 
District and cleared the way for expanding development in areas that rely 
entirely on groundwater. 

o That change “made it possible to rely on groundwater as a 100-year assured 
water supply for new residential growth, even if pumping that groundwater 
depletes the usable supply underlying that growth,” Ferris and Porter wrote. 
And while the Groundwater Replenishment District is charged with securing 
surface water to make up for most of the pumping, it’s “not required to put water 
back in the ground in all of the areas where the groundwater is withdrawn.” 

o They listed areas where problems have emerged, such as Pinal County, where 
in 2019 state water officials said their latest data showed insufficient 
groundwater available to meet expected demands, revealing a future 
shortfall that has brought new growth to a standstill.   

o They also cited parts of the West Valley, such as groundwater-
dependent Buckeye, where city officials are grappling with questions of how 
to secure enough water to support their plans for growth. 

o “Because of all the growth that's planned there, it cannot grow on groundwater. It 
will be a disaster,” she said. 

• 'A house of cards' 
o Their findings build on an earlier 2019 report in which Ferris and Porter warned 

that there likely won't be enough water available from the Central Arizona 
Project in the long term to replenish the groundwater used by all of 
proliferating development that is planned in Arizona. 

https://www.azcentral.com/story/news/local/arizona-environment/2019/10/12/long-term-projections-show-insufficient-groundwater-pinal-county/3948754002/
https://www.azcentral.com/story/news/local/arizona-environment/2019/10/12/long-term-projections-show-insufficient-groundwater-pinal-county/3948754002/
https://www.azcentral.com/story/news/local/southwest-valley/2020/03/12/buckeye-doesnt-have-water-needs-but-leaders-working-plan/4978004002/
https://www.azcentral.com/story/news/local/arizona-environment/2019/10/17/arizona-water-rules-need-overhaul-asu-researchers-say/3992569002/
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o They voiced concerns that the Groundwater Replenishment District “will not be 
able to acquire the vast amounts of water needed to meet all of its expected 
future replenishment obligations.” 

o And already, so much groundwater has been allocated, Ferris said, that “it's 
almost incomprehensible to me to figure out what in the world is going on 
with that and how that would ever be sustainable.” 

o Planning for future development on groundwater alone simply isn’t a secure long-
term water supply, Ferris said. 

o “It's kind of a house of cards,” Ferris said. “We aren't requiring a forward-
looking acquisition of water… to make sure that those developments that go 
forward will actually have that groundwater replenished.” 

o The Department of Water Resources has allocated at least 42 million acre-
feet of groundwater over 100 years under its approvals, called “assured 
water supply determinations,” in the Hassayampa and Salt River Valley 
subbasins of the Phoenix AMA, according to the report. This “alarming 
quantity,” they said, does not include other groundwater pumping for cities, farms 
and industries that aren’t required to replenish the groundwater they use. 

o State officials acknowledged in the latest management plan for the Phoenix AMA 
that the amount of groundwater that’s allowed to be pumped under 
grandfathered rights "far exceeds the amount of groundwater available for 
pumping under safe-yield conditions." 

o “It has been clear for at least 20 years that unreplenished pumping is the 
Achilles heel of the ability to reach safe-yield,” Ferris and Porter wrote. 

o The population of the Phoenix metropolitan area, meanwhile, continues to 
grow and is projected to increase by another million people over the next 
decade, putting greater strains on the water supplies. 

o “Clearly, the same amount of water cannot be stretched to meet the needs 
of current customers and one million more,” they said. 

o After four decades of groundwater regulation, they said, “there is no real 
prospect of any AMA sustaining a long-term balance between annual 
withdrawals and recharge.” 

o This leaves many areas vulnerable to declining water levels. And while over 
pumping threatens to exhaust aquifers, they wrote, pressures are growing 
on supplies of surface water due to what many scientists describe as a 21-
year “megadrought” and the long-term “aridification” of the West — a drying 
trend that seems likely to persist with climate change. 

• “Too much groundwater has been pumped to ignore these issues any longer,” Ferris and 
Porter wrote. “If Arizona is to prosper into the next century, our focus needs to turn 
to what is essential for our future — the preservation of our groundwater and our 
increasingly fragile aquifers. Our own survival is at stake.” 

• Potential solutions - Ferris and Porter offered a list of recommendations to move toward 
sustainable groundwater management in Arizona’s urban areas. Some of their proposals 
include: 

o Addressing long-term “grandfathered” groundwater rights by adopting 
measures such as a required 5% pumping reduction, a "mined groundwater" 
fee or a maximum allowable rate of groundwater declines. 

o Considering ways of encouraging new urban development on agricultural 
lands in managed areas, which would reduce water use. 

o Offering incentives to encourage industrial water users to switch from groundwater 
to other supplies, such as treated wastewater, and taking away the Department of 

https://new.azwater.gov/ama/management-plan/fourth-management-plan
https://www.azcentral.com/story/news/local/arizona-environment/2020/05/06/western-megadrought-centuries-worsened-climate-change-global-warming/3036460001/
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Water Resources’ authority to issue new permits for industries to pump 
groundwater. 

o Changing the AMA-wide goal of safe yield to instead prevent “the chronic decline 
of groundwater levels in each subbasin.” 

o Budgeting more funding for the Department of Water Resources to manage 
groundwater at a more local level. 

o Requiring the department to release data annually detailing trends in each 
managed area. 

o Requiring the department to prepare an updated hydrologic model for each 
subbasin “to determine the amount of groundwater in storage and the acceptable 
depth to which groundwater may be withdrawn.” 

o Tightening rules to require the Department of Water Resources to deny an 
application for a “certificate of assured water supply” for a new subdivision in the 
Phoenix, Tucson or Pinal areas if the proposed development is located in a 
subbasin where there is no site available to replenish groundwater. 

• In 2019, groundwater accounted for about 40% of water use in the area served by the 
CAP Canal. But as Colorado River water becomes less available, Ferris and Porter said, 
these areas will depend more and more on groundwater, which will become even more 
vital as a “savings account” for the future. 

o “We can't address what's happening with the Colorado River and then just 
pump the hell out of our aquifers,” Ferris said during a meeting with The 
Republic’s Editorial Board.  

o The Bureau of Reclamation already studied the idea and others like it in a 
2012 study of water supply and demand in the Colorado River Basin, Ferris said. 
“It was rejected as not economically or environmentally feasible.” 

o Rather than chasing “unrealistic” ideas, Ferris said, the Legislature ought to 
be working on real solutions to address the continuing depletion of 
Arizona’s groundwater. 

o The Myth of Safe-yield: Pursuing the Goal of Safe-yield Isn't Saving Our 
Groundwater: https://morrisoninstitute.asu.edu/myth_of_safe_yield 

 
States sign short-term Colorado River drought plan, but global warming looms over long-
term solutions, 5/20/19, Ian James Arizona Republic 

• The legal framework that allocates the river was established during much wetter times 
nearly a century ago, starting with the 1922 Colorado River Compact.  

o Adapting that system to a hotter planet, Moran said, will require posing tougher 
questions and looking at ways of boosting conservation and managing demand for 
water across the Colorado River Basin.  

o “The modeling looking forward would say we probably ought to be planning for 
somewhere between 15 and 35% additional reduction in flows driven by climate 
change,” Moran said. He said climate models present an outlook that is “very dire” 
and demands action.  

o Months of difficult negotiations led up to the deal. When it was finished, 
representatives of the seven states met in Phoenix on March 19 and signed a letter 
to Congress calling for legislation to authorize the agreements. 

o Congress passed the legislation last month and President Trump signed it.  
o By that time, California’s Imperial Irrigation District had decided not to 

participate in the deal. 
▪ The agricultural irrigation district, which has the legal right to the 

largest share of Colorado River water, is suing to challenge the Lower 
Basin Drought Contingency Plan. 

https://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summary_FINAL.pdf
https://morrisoninstitute.asu.edu/myth_of_safe_yield
https://www.azcentral.com/story/news/local/arizona-environment/2019/05/20/colorado-river-drought-deal-signed-hoover-dam-water-challenges-contingency-plan/1194657001/
https://www.azcentral.com/story/news/local/arizona-environment/2019/05/20/colorado-river-drought-deal-signed-hoover-dam-water-challenges-contingency-plan/1194657001/
https://www.azcentral.com/staff/2647622001/ian-james/
https://www.azcentral.com/story/news/local/arizona-environment/2019/03/19/finishing-colorado-river-deal-state-and-federal-officials-meet/3213888002/
https://www.azcentral.com/story/news/local/arizona-environment/2019/04/08/congress-passes-colorado-river-drought-plan-cutbacks-protect-lake-mead-lake-powell/3405315002/
https://www.azcentral.com/story/news/local/arizona-environment/2019/04/16/president-trump-signs-bill-endorsing-colorado-river-drought-plan-doug-ducey/3490986002/
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▪ The district balked at signing the deal until $200 million in federal 
funds is allocated to address the worsening environmental crisis at 
the Salton Sea, which is shrinking and exposing dry lakebed that 
sends dust blowing into surrounding communities. 

o IID filed its lawsuit last month against the Los Angeles-based Metropolitan Water 
District and other Southern California water agencies. The district alleged 
violations of the California Environmental Quality Act and asked the court to 
suspend the plan until an environmental analysis has been carried out. 

o Cynthia Campbell, a water adviser for Phoenix, said the challenges that lie ahead 
for negotiators are sobering.  

o “They know that they have a daunting task ahead of them, beginning in 2020, 
to try to come up with new operating rules that are going to keep us 
sustainable further into the 21st century,” Campbell said. “When they come 
back, Arizona is certainly going to be on the business end of cuts.” 

o There’s no way around that, she said, because the state holds the junior-
most position in the water priority system. Under the framework that 
emerges from the next round of negotiations, she said, the state will 
probably face bigger reductions during a shortage than under the newly 
signed drought plan.  

o Even so, Arizona and Nevada may face water cutbacks starting next year under 
the drought plan. If federal officials determine in August that Lake Mead is 
likely to be below 1,090 feet at the start of next year, water deliveries to 
Arizona would be cut about 6.9%, and deliveries to Nevada would be cut 
2.7%.  

▪ Larger cutbacks would occur if Lake Mead is projected to be below 1,075 
feet at the start of a future year. And California would also contribute by 
taking cuts sooner than it would be required to under the existing rules 
when the reservoir reaches 1,045 feet. 

o Now that California, Arizona and Nevada have signed their deal, Mexico has 
pledged under a separate agreement to start contributing to help prop up Lake 
Mead by temporarily leaving more water in the reservoir.  

o The Pinal farmers, who grow crops including cotton, alfalfa and wheat, have 
been pressing the state Legislature to provide an additional $20 million. They 
say they’re trying to get a federal grant but the process will take some time, 
and in the meantime, they’re hoping to get started with the work of drilling 
more wells.   

o Missing from the celebration was the largest single user of the Colorado 
River, California’ Imperial Irrigation District, which is suing to challenge the 
deal.  

o Arizona didn't legalize growing hemp until May 2019. It's such a newly regulated 
crop that there's still not a solid infrastructure for it in Arizona, Ruiz thinks. 

The Colorado River is shrinking. Hard choices lie ahead, this scientist warns, Science 
Magm By Erik StokstadJul. 1, 2021  
 

• FOR A CONTINENTAL-SCALE river, the Colorado is not very big, but it has an outsize 
importance. Rising in the Rocky Mountains, its muddy water has always been crucial to 
the development of the arid West. In 1936, the Hoover Dam created what is still North 
America’s largest reservoir, Lake Mead. The dam’s 17 turbines generate electricity that 
lights Los Angeles, Las Vegas, and other cities, and also powers pumps that lift river water 
over mountains and into southern California. Engineers built hundreds of kilometers of 
canals to carry the water to cities and farmers. In Colorado, they constructed numerous 

https://www.sciencemag.org/news/2021/07/colorado-river-shrinking-hard-choices-lie-ahead-scientist-warns
https://www.sciencemag.org/author/erik-stokstad
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tunnels, including one below the continental divide, to deliver water to Denver. Today, 
more than 40 million people in seven states and many Native American tribes rely on the 
Colorado River. 

o The water has long been worth fighting over. In 1922, in a bid to prevent conflicts, 
states in the watershed divided the rights to nearly 20 cubic kilometers of water, 
which they assumed was only part of the river’s annual flow. The compact gave 
half of the water to the lower basin, where cities and farms, especially in California 
and Arizona, have long used about twice as much water as consumers in the upper 
basin. The other half was promised to the upper basin, so that states including 
Colorado and Utah could develop in the future. A follow-on agreement in 1944 
gave water to Mexico, where the river’s last drops barely trickle into the sea. 

o Lawyers and politicians spent decades disputing the terms of the original 
compact, parts of which remain contested. Meanwhile, it became ever clearer 
that the compact rested on flawed assumptions, because it was struck when the 
region was abnormally wet. After the 1930s, the Colorado River carried 
considerably less water on average for the next 4 decades.  The past 2 decades 
have seen another decline, as the region endures its worst dry spell in 1250 
years; flows have been about 19% less than the entire 20th century average. 
Climate models suggest an additional 30% decline by 2050, as precipitation 
continues to decrease and the atmosphere warms. The heat dries the soil and 
causes plants to transpire more, reducing the runoff efficiency—the fraction of 
precipitation that reaches the river. 

o In some states, the shrinking river has only intensified claims on its flow. “It’s our 
water,” Utah State Senator Don Ipson (R) proclaimed in March. He was urging 
his colleagues to support a bill, now awaiting the governor’s signature, that creates 
a new commission to advocate for the state’s right to develop future water supplies. 

o Such assertive political jockeying highlights the challenge facing 
negotiators. They must grapple with key agreements that expire in just 5 
years, as well as an inexorably changing climate. “All of that,” says water policy 
expert Brad Udall of Colorado State University, Fort Collins, “has combined into 
this slow-moving train wreck.” 

o Schmidt’s research helped explain the losses, revealing how swirling water digs 
up sediment in certain places and drops it elsewhere. The work “really has been 
foundational for all the thinking about sandbar dynamics since,” says Grant, who 
was a student alongside Schmidt at Johns Hopkins. 

o During a chilly rafting trip studying erosion, Schmidt and others discussed what 
could be done to prevent the losses. By the light of a campfire, they drafted a 
“beach bill” in his field book, sketching out the kind of federal legislation that could 
safeguard the canyon’s beaches. 

o Bradley and other lawmakers were crafting their own bill, which became the Grand 
Canyon Protection Act of 1992. It helped set the stage for the experimental floods 
that began in 1996. The idea, developed by a small group of researchers including 
Schmidt, was that artificial floods could carry sand downstream. Although Glen 
Canyon Dam blocks most of the sand that used to wash down the main river 
channel, tributaries below the dam still supply some. The floods would drop the 
sediment onto sandbars. Dam operators weren’t eager to cede control to the 
scientists, though. “Jack had to duke it out,” Grant says. 

• POLICYMAKERS HAVE BEEN slower to grapple, at least publicly, with a question that 
extends far beyond the river’s ecosystems and recreational opportunities: the limits of its 
ability to supply all the water the West wants, now and in the future. 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016WR019638
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2016WR019638
https://pubs.er.usgs.gov/publication/pp1493
http://science.sciencemag.org/content/306/5703/1884
http://science.sciencemag.org/content/306/5703/1884
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o Schmidt remained focused on river dynamics and developing strategies to lessen 
the impact of dams on ecosystems, first at Utah State and then, starting in 2011, 
as chief of the U.S. Geological Survey’s Grand Canyon Monitoring and Research 
Center (GCMRC), which helps guide restoration and management efforts. Martin 
Doyle, who studies river science and policy at Duke University, says he was 
skeptical that Schmidt would thrive as a government official, in part based on his 
frank approach to peer-reviewing papers. “He always signed his reviews and it was 
always just brutal, because he wasn’t tolerant of sloppy thinking.” But Schmidt had 
remarkable success boosting his staff ’s morale and conditions for research, Doyle 
says. “He started to turn the GCMRC from a monitoring center to a science center.” 

o Upper basin states, meanwhile, remain staunchly opposed to any notion of giving 
up future development. In Utah, which had the nation’s fastest growing population 
over the past decade, despite having the second driest climate, officials want to 
build a 225-kilometer pipeline to tap more water from Lake Powell. They shrug off 
concerns about how that could affect downstream supplies. Critics of Utah’s new 
water advocacy agency worry it will simply deny the reality of climate change as it 
attempts to protect the state’s water rights. “The Utah State Legislature is still mired 
in an era of unreality,” says Daniel McCool, a political scientist at the University of 
Utah. The state’s recent moves amount to “a declaration of water war, frankly.” 

 
 

• THE NEW ROUND OF NEGOTIATIONS over the Colorado compact will reveal just how 
far the parties are willing to go in acknowledging the worst case scenarios. “It’s all coming 
to a head,” Koebele says. “The extreme drought … is really highlighting that we do need 
to think more creatively.” Some of the big ideas floated by Schmidt’s group include new 
water accounting methods that span the entire basin, which would allow more flexible dam 
operations, and expand voluntary water banking and market exchanges of water rights. 

o Even as Schmidt works to highlight the risks of business as usual, he knows he 
may have to accept another difficult truth: that, in the end, people might once again 
decide to sacrifice the Colorado River ecosystems in order to get the water they 
want for cities, farms, and power. 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2006WR005092
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o Currently, environmental management programs—including some he helped 
design—mitigate some of the most severe impacts of existing dams and other 
infrastructure. But that won’t suffice as climate change and new water demands 
take hold. “We can’t solely rely on tweaking small aspects of reservoir operations 
to protect river ecosystems,” he says. “We also have to consider how much water 
rivers need to remain healthy.” 

o Schmidt would like that need to be a larger part of the upcoming negotiations. His 
own priority is to preserve the flows of rivers in the upper basin, which are wilder 
than the lower basin’s highly engineered reaches. When pressed, he confesses to 
an “aesthetic and philosophical wish” for a return to vanishing and long-gone 
landscapes of the Colorado. He recognizes that it may be impossible. 

 
Not Just Wildfire: The Growing Ripple Effects Of More Extreme Heat And Drought, June 24, 
2021, NPR 

• Wildfire is an obvious threat — but there are other consequences of extreme heat and 
drought, as smaller snowmelts and lower reservoirs lead to water cutbacks and more 
expensive electricity. And climate change is making it all worse. 

• Colorado Public Radio's Michael Elizabeth Sakas reports on another consequence: what 
happens when there isn't enough water to build new home 

 

Hoover Dam reservoir hits record low, in sign of extreme western U.S. drought  

Andrea JanutaDaniel Trotta, June 10, 2021 Reuters 
• Farmers are abandoning crops, Nevada is banning the watering of about one-third of the 

lawn in the Las Vegas area, and the governor of Utah is literally asking people to pray for 
rain. 

• Firefighters are facing worsening conditions this summer - after nearly 10,000 fires in 
California alone during the last wildfire season burned 4.2 million acres (1.7 million 
hectares), an area nearly as large as Kuwait. 

• Droughts are a recurring natural hazard but made worse recently by an accumulation of 
extremely dry years for most of this century. Scientists say human-influenced climate 
change has exacerbated the situation. 

 

 
• Arizona is "in a completely unique situation relative to our historical records," said Michael 

Crimmins, a University of Arizona climate scientist. "We're just desperately looking to the 
forecast to see when the monsoon might show up." 

https://www.npr.org/2021/06/18/1008187898/not-just-wildfire-the-growing-ripple-effects-of-more-extreme-heat-and-drought
https://www.cpr.org/author/michael-sakas/
https://www.reuters.com/world/us/hoover-dam-reservoir-hits-record-low-sign-extreme-western-us-drought-2021-06-10/
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• The Bureau of Reclamation is likely to declare Lake Mead's most extreme shortage 
condition for the first time ever, which would cut water supplies to Arizona, Nevada and 
Mexico, spokesperson Patti Aaron said. 

• Arizona could have its supply cut by 320,000 acre-feet, Aaron said. That is a year's supply 
for nearly 1 million households, according to the Arizona Department of Water California 
Governor Gavin Newsom, facing a recall election, has issued a drought emergency 
proclamation for 41 of the state's 58 counties, empowering the state to take greater control 
over water resources. 

• But he so far has stopped short of measures taken by his predecessor Jerry Brown in 
2015, when California ordered mandatory water use reductions that affected voters. 

 
Why water levels in megadrought-impacted Southwestern states have some experts 
concerned, ByJulia Jacobo, June 26, 2021, 10:13 AM 
California was once the site of a gold rush. 

• But now arguably one of the most precious commodities in parts of the state and in the 
Southwest is something else entirely -- water -- as the region grapples with a decades-
long megadrought that experts say has been spurred on by a warming Earth. 

• Farmers struggle to water their crops. Less snowpack feeds rivers, streams and lakes in 
areas surrounding the mountains. And what little runoff there is from snow in the spring is 
immediately sopped up by the arid soil before it can reach important bodies of water. 

• A February report from the California State Water Resources Control Board, for instance, 
said the question is not whether warming will occur, but the "magnitude of warming" 
instead and says the state is facing the "threat of greater scarcity of water supplies, 
increased water demand, and limited water supply reliability." The report said the state 
said it has taken "bold" actions to reduce the effects of climate change as well as increase 
water resilience such as the expansion of recycled water. 

• And the Southern Nevada Water Authority, which gets 90% of its water from the Colorado 
River, acknowledges it is "facing the worst drought in the basin's recorded history" and 
has been working to address the drought's impact on water supply for 20 years, including 
using 23 billion fewer gallons in 2020 than 2002, despite a massive population growth. 

• Water levels in major bodies of water in the Southwest -- both natural and manmade -- 
are approaching historic lows as the drought is exacerbated by heatwave after heatwave 
during a dry season that started earlier this year. 

 
 

https://abcnews.go.com/US/water-levels-megadrought-impacted-southwestern-states-experts-concerned/story?id=78199192
https://abcnews.go.com/US/water-levels-megadrought-impacted-southwestern-states-experts-concerned/story?id=78199192
https://abcnews.go.com/author/julia_jacobo
https://abcnews.go.com/US/megadrought-west-directly-linked-climate-change-experts/story?id=78202024
https://abcnews.go.com/US/megadrought-west-directly-linked-climate-change-experts/story?id=78202024
https://www.waterboards.ca.gov/waterrights/water_issues/programs/climate_change/docs/water_rights_climate_change_report_feb2021.pdf
https://www.snwa.com/importance-of-conservation/responding-to-drought/index.html


36 - @LakeMeadPut_VWTR 
 

• "The American Southwest has always been at risk for this, but climate change even 
pushes that risk much, much higher," Brad Udall, climate research scientists at Colorado 
State University's Colorado Water Institute, told ABC News. 

• The depletion of these water sources could be disastrous as it affects the supply for 
drinking for tens of millions of people and agriculture, ruins local biodiversity by eliminating 
crucial habitat and negatively impacts billion-dollar economies, experts say. 

• Earlier this month, Lake Mead, the massive reservoir formed by the Hoover Dam on the 
Colorado River, hit its lowest water levels since the lake was created in 1935. 

• About 25 million people are served by the reservoir -- either by electricity, water supplies 
or both. Officials expect the water levels to continue to decline until November when the 
wet season starts, U.S. Bureau of Reclamation spokeswoman Patti Aaron told The 
Associated Press. 

• Water levels at Lake Mead -- and Lake Powell on the other side of the Grand Canyon, the 
second-largest reservoir in the U.S. -- are headed toward being 30% less than what they 
were 20 years ago at the start of the most recent warming period, Udall said. 

• Minor cutbacks in water deliveries are expected next year if water levels in Lake Mead do 
not rebound. Another couple of bad years would result in a "major shortage," Udall said. 

• If water levels drop low enough, it would be the first-ever official water shortage declared 
in Arizona and Nevada, and the governments could order cutbacks. 

• The Bureau of Reclamation is expected to release an official projection in August, which 
will determine the water deliveries to Arizona, California and Nevada in 2022. Water levels 
should begin to rebound in November, Aaron said. 

• The Great Salt Lake, the largest saltwater lake in the world and the eight-largest terminal 
lake -- with no natural outlets -- has lost at least half of its water since the first settlers 
arrived in the region in 1847, a 2017 study published in Nature Geoscience found. 

• The decline is mostly a result of humans redirecting the water from streams and rivers that 
feed the lake for use in homes, farms and industries, the study found, with levels dropping 
11 feet over the past 150 years -- despite a peak elevation of 4,211.6 feet in 1986-87. The 
usage has been aggravated by drought and climate change, leaving water levels at near-
historic lows, Laura Vernon, Great Salt Lake Coordinator for the Utah Department of 
Natural Resources, told ABC News. 

• The economic impacts of a drying Great Salt Lake could be devastating. In 2012, the Salt 
Lake Advisory Council valued the annual economic industry from the lake at $1.3 billion, 
Vernon said. Depending on how low the water levels were to get, there could be a $1.69 
billion to $2.17 billion economic loss every year for the brine shrimp harvesting and mineral 
operations, the products of which would dwindle as the lake recedes, she added. 

• The skiing industry could be affected as well, as the lake effect snow that is created as a 
result of the moisture over the lake would cease to exist, Vernon said. And if the snowpack 
on the mountains doesn't stay frozen, it will all rush down at once and fail to consistently 
provide water to the surrounding communities, Vernon said. 

• Several scientific papers published in recent years point to human causes for about half 
of the decline in river flows. The other half is attributed to warmer temperatures, which 
then lead to higher evaporation and water use by plants, Udall said. 

• "And if that evaporation goes up slightly, river flow and decline precipitously," Udall said. 
"So, roughly speaking, a 1% increase in evaporation can lead to a 5% decrease in river 
flow." 

• Recent droughts have been so severe that even in years when the Rocky Mountains 
experience a high snow pack, the arid soil in the region is so parched that it absorbs up 
any moisture as soon as it melts and flows down, Udall said. 

• For instance, in any given year, 50% the water from a full snowpack would be expected 
to be runoff, Udall said. Despite the warming temperatures, the region saw an 85% 

https://abcnews.go.com/alerts/climate-change
https://abcnews.go.com/US/lake-mead-hits-lowest-water-levels-history-amid/story?id=78197478
https://abcnews.go.com/US/wireStory/key-reservoir-colorado-river-hits-record-low-amid-78201412
https://abcnews.go.com/US/wireStory/key-reservoir-colorado-river-hits-record-low-amid-78201412
https://www.nature.com/articles/ngeo3052.epdf?sharing_token=99QSBHZTvML620MCErTtn9RgN0jAjWel9jnR3ZoTv0OiaIwWL9yuwjFQuhc3LpPGronfMiI0s2bWQot9NjR1XHgI00POc8vxkwGUavkeDl0fwQlEHXEt9ut2Beon7izufrB1P7q-OV94X-fBq1KwkJAKeT57Vh8wbRF0DS0TQaQ7QPujaehfs8_cdWO7ccFc1SCYZ06Ycx5A7D0Xb8evmw%3D%3D&tracking_referrer=abcnews.go.com
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snowpack last year -- described by Udall as "not a bad year." But only about 30% of runoff 
water made it to the river, Udall said. 

• "On any given day, it's now likely to be hotter. We have a longer growing season, so more 
days for it to be hot. And the atmosphere, because it's warmer, actually wants to absorb 
or suck up more moisture," Udall said. 

• The new trends are "basically our future," Udall said, adding that scientists have predicted 
a worst case scenario of a 40% flow loss by 2050. 

• "It's very worrisome," Udall said. 
 
The West’s Water Restriction Nightmare Is Just Beginning, 6/15/21, Dharna Noor 
Oakley, Utah placed a moratorium on any new construction projects that would tap into 
the city's water system. 

• A small city in Utah is taking an unprecedented step to adapt to megadrought 
conditions in the West: halting any new construction projects that would tap into 
the local water. It’s the first municipal ordinance of its kind. 

o Last month, officials from Oakley, Utah—a city of 1,500—finalized a moratorium 
on new development extending through November. The ordinance prohibits the 
“erection, construction, re-construction or alteration of any structure” that 
needs new water connections. 

• “The city is concerned that the current drought conditions will result in critical water 
shortages and require further drastic curtailment measures that would be 
detrimental to the entire city and cause significant public harm,” it says. 

o The measure to stop building passed amid a historic drought in Utah that has led 
to, among other things, the state’s governor asking residents to literally pray for 
rain. Oakley is currently in an “extreme drought,” according to the Drought Monitor, 
while more than 60% of the state sits in the worst category, dubbed exceptional 
drought. 

o By taking this dramatic step now, Eric Jones, a regional engineer at Utah’s 
Division of Water Rights, said officials could help ward off the need for more 
“draconian measures,” like restrictions on individual water usage. 

o “Oakley has a good understanding of their sources and is ahead of the curve,” he 
wrote in an email. 

o Conserving water will be particularly important since Utah’s drought is also creating 
conditions for catastrophic wildfires, which is shaping up to potentially be the 
state’s worst on record. Low reservoir levels and impacts on pressure could be 
particularly dangerous. 

o “If a fire broke out in town, and the fire department came to hook into a fire 
hydrant to put it out, they would have no water,” Oakley Mayor Wade 
Woolstenhulme told a local ABC affiliate. 

 
Why some of the world's biggest companies are increasingly worried about water scarcity 
JUN 29 2021, CNBC,  Sam Meredith 

• In a research note published June 14, analysts at Barclays identified water scarcity as "the 
most important environmental concern" for the global consumer staples sector, which 
includes everything from food and beverages to agriculture and tobacco. 

• Sustainable investors, meanwhile, seem to be prioritizing other environmental concerns. 
• "Water scarcity is really important because when it runs out you have really serious 

problems and because of its low price, it is one of those classic externality risks," Beth 
Burks, director of sustainable finance at S&P Global Ratings, told CNBC via telephone. 

• The availability and relatively low cost of water does not tend to capture much 
attention until it effectively runs out. Yet, with the climate crisis seen as a "risk 

https://gizmodo.com/utah-town-becomes-the-first-in-the-west-to-halt-develop-1847102400
https://gizmodo.com/author/dharnanoor
https://gizmodo.com/7-shocking-satellite-images-reveal-the-wests-megadrough-1847080510
https://gizmodo.com/7-shocking-satellite-images-reveal-the-wests-megadrough-1847080510
https://www.oakleycity.com/sites/default/files/fileattachments/city_council/page/14515/ordinance_2021-06_morat._bldg._landscp.pdf
https://www.oakleycity.com/sites/default/files/fileattachments/city_council/page/14515/ordinance_2021-06_morat._bldg._landscp.pdf
https://gizmodo.com/ball-in-gods-court-as-utah-governor-declares-weekend-of-1847036495
https://gizmodo.com/ball-in-gods-court-as-utah-governor-declares-weekend-of-1847036495
https://docs.house.gov/meetings/II/II13/20190924/109994/HHRG-116-II13-20190924-SD004.pdf
https://www.sltrib.com/news/2021/06/12/utahs-wildfire-season-is/
https://www.abc4.com/news/city-in-summit-county-halts-new-construction-over-drought-concerns/
https://www-cnbc-com.cdn.ampproject.org/c/s/www.cnbc.com/amp/2021/06/29/water-scarcity-why-some-of-the-worlds-biggest-companies-are-worried.html
https://reliefweb.int/report/world/un-expert-water-crisis-worsening-urgent-response-needed
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multiplier" to water scarcity, analysts warn that even companies with relatively 
limited financial exposure to water risk should brace for disruption. 

• It comes at a time when water prices are rising around the world. The average price 
of water increased by 60% in the 30 largest U.S. cities between 2010 and 2019, 
according to data compiled by Barclays, while California Water Futures have 
regularly jumped as much as 300% in recent years. 

• In a research note published June 14, analysts at Barclays identified water scarcity as 
"the most important environmental concern" for the global consumer staples 
sector, which includes everything from food and beverages to agriculture and 
tobacco. 

• Consumer staples, which was said to be the most exposed of all sectors to water risk, 
faces a $200 billion impact from water scarcity, analysts at the U.K. bank said. 

• This came down to a strong reliance on agricultural commodities, an extreme 
vulnerability to water price fluctuation and operational risks — including disruption 
from extreme events such as droughts and flooding, and fines and lawsuits linked 
to pollution. 

• The bank found that water-related comments in company transcripts last year 
jumped 43% when compared to the end of 2019, which it said reflected a growing 
corporate awareness of the risks associated with clean water and sanitation. 

• The research found the potential financial impact from water risk was likely to be three 
times higher than carbon risk. 

• "Water scarcity is really important because when it runs out you have really serious 
problems, and because of its low price it is one of those classic externality risks," 
Beth Burks, director of sustainable finance at S&P Global Ratings, told CNBC via 
telephone. 

• "It needs to be managed very carefully and thoughtfully and you don't always have that 
natural pricing signal that helps us conserve it." 

• Water prices do not tend to reflect its scarcity, particularly because its use is often 
at a very low cost or even free. However, the availability of water underpins many 
parts of the economy and analysts at Barclays have attributed the latest rise in 
global water prices with the asset's growing scarcity. 

• The bank estimated that the so-called "true cost" of water was three to five times 
greater than the price companies currently pay, once direct and indirect costs of 
water shortages and other risks were incorporated. 

• Addressing the issue of proactive water management would cost the global consumer 
staples sector $11 billion, the bank estimated. This puts the cost of inaction roughly 18 
times greater than the cost of action. 

• Agricultural exposure was identified as the "key determinant" of financial risk from water 
scarcity, with agribusinesses — such as ABF and Tyson Foods — facing a 22% EBITDA 
impact, the bank said, referring to the acronym for earnings before interest, taxes, 
depreciation and amortization. 

• Of the companies most at risk, global consumer foods giant Unilever, consumer products 
company Colgate and cleaning products maker Reckitt Benckiser were all said to face a 
40% to 50% EBITDA impact, even in the less-extreme of Barclay's possible scenarios. 

 
As fire crews face water shortages, Arizona lawmakers detail water contingency plans 
By Brian Webb and Justin Lum, Published June 16 
 

• The Arizona Legislature advanced bills Wednesday creating a $100 million fund to 
respond to a wildfire emergency after hearing dire warnings from state officials and praise 

https://reliefweb.int/report/world/un-expert-water-crisis-worsening-urgent-response-needed
https://www.spglobal.com/ratings/en/research/articles/210616-water-scarcity-and-its-credit-implications-across-the-value-chain-11991457
https://www.cnbc.com/2021/05/18/why-europes-carbon-market-is-experiencing-a-boom-like-never-before.html
https://www.cnbc.com/quotes/ABF-GB
https://www.cnbc.com/quotes/TSN
https://www.cnbc.com/quotes/ULVR-GB
https://www.cnbc.com/quotes/CL
https://www.cnbc.com/quotes/RKT-GB
https://www.fox10phoenix.com/news/as-fire-crews-face-water-problems-officials-detail-water-contingency-plans
https://www.fox10phoenix.com/person/w/brian-webb
https://www.fox10phoenix.com/person/l/justin-lum
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from worried leaders of rural counties and cities amid a brewing fight on the role of climate 
change in driving blazes and drought. 

• The $100 million bill aims to help fight devastating wildfires in Arizona, and fund resources 
to clear hazardous brush, but during the special session, a hot-button issue – Climate 
Change – was addressed and debated on. 

• John Truett, the top fire official in state Department of Forestry and Fire Management, said 
firefighters have been dealing with critical fire weather for the past several weeks and that 
situation is only getting worse with this week’s heat wave and a growing number of 
lightning strikes. 

• Several major fires are burning in the state, and the region is so hot that some large aerial 
tankers can’t fly and helicopters are having trouble finding places where they can pick up 
water to drop on the flames, Truett said. 

• "Lake San Carlos is so low that we couldn’t take out of that," Truett said. "A lot of the 
(water) tanks are out, and some of the ranchers with their tanks, they’re dry, and even if 
there is water, we’re not taking those because we’re going to leave those for the cattle." 

 
How much water is needed to produce food and how much do we waste? 
As much as 50% of all food produced in the world ends up as waste every year according to 
figures from the Institution of Mechanical Engineers. But how much water is needed to produce 
it? 

• The publication entitled 'Global food: waste not, want not' also aims to highlight the 
wastage of energy, land and water. Approximately 3.8tn cubic meters of water is used by 
humans annually with 70% being consumed by the global agriculture sector. The amount 
of water wasted globally in growing crops that never reach the consumer is estimated at 
550bn cubic meters. 

o IME claim that water requirements to meet food demand in 2050 could reach 
between 10-13.5tn cubic meters per year - about triple the current amount used 
annually by humans. 

o Meat production requires a much higher amount of water than vegetables. IME 
state that to produce 1kg of meat requires between 5,000 and 20,000 liters of water 
whereas to produce 1kg of wheat requires between 500 and 4,000 liters of water. 

• The table below shows typical values for the volume of water required to produce common 
foodstuffs. Chocolate tops the list with 17,196 liters of water need to produce 1kg of the 
product. Beef, sheep and pork meat all require high volumes of water for production also. 
Tea, beer and wine use the least according to the list. Compared to the production of 
meat, vegetable foodstuffs require considerably less water - 1kg of potatoes for example 
uses 287 liters of water. 

• Look at the table below to see how much water is required to produce a selection of 
common foodstuffs. Also if you want to see how much water we consume indirectly 
through eating and drinking different foods, we have previously published a 
great interactive visualization by Italian graphic design specialist Angela Morelli. 

 

https://www.theguardian.com/environment/water
https://www.guardian.co.uk/news/datablog/interactive/2012/sep/25/environment-water-used-production-food
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Once again, Arizona hopes to import out-of-state water in face of crisis Tony Davis May 29, 2021 

• The $160 million package, called a Drought Mitigation Revolving Fund, doesn’t mention a 
specific project. 

o “This fund is intended to set aside money for potential future state involvement in 
these projects that we certainly expect will be needed in the future,” said C.J. 
Karamargin, a spokesman for Republican Gov. Doug Ducey, adding that a 
desalination plant or a pipeline from the Midwest would fit criteria state officials 
envision for these projects. “It is important to keep our options open.” 

• Critics such as the Sierra Club’s Sandy Bahr and Democratic Sen. Kirsten Engel of Tucson 
say the proposal suffers from a lack of public accountability. They say there’s a lack of 
standards for determining which projects deserve funding. 

o “What is the accountability for what the fund is used for? Who are they responding 
to?” Engel said. 

• When the state awards land conservation projects from the Arizona Heritage Fund, by 
contrast, “you have to have every I dotted and T crossed,” Bahr said. In this case, “they’re 
giving them a blank check. 

• Dick Powell, a Casa Grande council member, was one of the first to push for the pipeline 
study. He was first moved to act on this issue a few years ago by his wife, as they watched 
floodwater roil the Mississippi, he recalled. 

o "She said, 'They've got too much water. Why don't we get some of their water?'" 
he said. "Each year gets a little bit worse. On both ends, we’re kind of challenged 
by the weather changes that have taken place." 

• Both projects would take 30 years — five years to determine feasibility, 15 years to get 
permits, and 10 years to build, the bureau said. 

 
COLUMN: A little help from our ‘friends’, Couple of Things By Michael, Cox, 
Jun 3, 2021 

• I have been around the media industry my entire life and that adds up to a long time. I 
have seen the herd mentality in action time and time again. When certain news 
organizations go to work on a theme, such as climate change, they become the purveyors 
of the theme content and the rest of the herd, right down the line, chimes in, truth be 

https://tucson.com/news/local/once-again-arizona-hopes-to-import-out-of-state-water-in-face-of-crisis/article_c47bf80a-be39-11eb-918b-13b88dd52f2f.html
https://tucson.com/users/profile/Tony%20Davis
https://www.montrosepress.com/news/agriculture/column-a-little-help-from-our-friends/article_1d3dc50c-c3eb-11eb-8d6c-d327f2ad65ff.html
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damned. Suddenly you see information peddlers writing about matters that they would 
never have dreamed about discussing in times past. (And it shows.) 

• What is happening now is a never-ending succession of stories by outlets like the 
Washington Post, New York Times, Cleveland Plain Dealer, LA Times, and TV outlets like 
CNN and MSNBC, doing everything they can to convince us that there is a massive 
drought in place and that climate change is the greatest threat to mankind ever — never 
mind that we have had more earthquakes, there are multiple volcanoes erupting at the 
moment, the Fed is bankrupt, the borders are broken, and inflation is so rampant that folks 
are considering second mortgages so that they can buy groceries. 

• The renegotiation of the 1922 compact that dictates the use of the Colorado River 
is set for 2026. More than 110 years ago when the Law of the River was codified, it 
was based on bad information. The data used in forecasting the stream flow was 
flawed. This time around, we must be on guard against misinformation as well as 
an agenda based on the flawed climate change models that have yet to live up to 
the hype. 

• Over the past few years, there has been no love lost, for example, between entities like 
the National Cattlemen’s Beef Board and the somewhat renegade R-Calf outfit. All of the 
ag-related trade associations do a fair bit of territorial fencing, self-serving political 
posturing, and from time-to-time the negativity leaks out, poisons the well, and dilutes the 
sector’s message. While all of the ag-lobby groups purport to support the same thing, often 
the result is niche making, line drawing, and a lot of “we’re the better good guys,” kind of 
talk. 

• The list of issues facing cattle producers varies a little between region, but in general, most 
of it boils down to one thing, the massive disparity between the pittance ranchers receive 
for their product and what the end consumer price is when it is cut, wrapped, and put in 
the meat case at the grocery store. There is one sector in the beef supply chain that seems 
to be faring much better than the rest. That would be the packers. It would be that issue 
which got everyone in the same room, singing the same tune. 

• One topic of discussion at the summit was a recently released USDA report, purportedly 
explaining what happened in those days since the COVID-19 pandemic was declared last 
year and now, where consumer beef prices have advanced into heretofore uncharted 
territory. 

• According to the USDA study, both the Kansas fire (which destroyed a large Tyson plant) 
and the coronavirus caused backups in the processing industry, caused demand for cattle 
to drop and prices to decline. At the same time, consumer demand continued and even 
increased amid supply concerns when the coronavirus led to an emptying of grocery 
shelves. 

 
Other Interesting Articles:74% of California and 52% of the Western U.S. now in 'exceptional' 
drought 
Texas Water and Power Prices https://www.houstonchronicle.com/news/houston-

texas/houston/article/Texas-water-systems-now-must-plan-for-power-16277851.php 

Blue Bonds (water) https://www.investmentweek.co.uk/opinion/4033565/saving-blue-bonds 
 
Summary: Again, we didn’t want to put some of the aforementioned headlines in our words.  
When you read headlines that question the viability of the Hoover Dam, calling the situation a 
“house of cards”, fire crews facing water shortages and the impact to farmers, it’s a reflection of 
reality for many people living in the West. 
 
 

https://www.sfchronicle.com/local/article/74-of-California-and-52-of-the-Western-U-S-now-16225433.php
https://www.sfchronicle.com/local/article/74-of-California-and-52-of-the-Western-U-S-now-16225433.php
https://www.houstonchronicle.com/news/houston-texas/houston/article/Texas-water-systems-now-must-plan-for-power-16277851.php
https://www.houstonchronicle.com/news/houston-texas/houston/article/Texas-water-systems-now-must-plan-for-power-16277851.php
https://www.investmentweek.co.uk/opinion/4033565/saving-blue-bonds
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Our Analysis of Lake Mead 
 

 
Note:  We are not hydrologists or meteorologists.  However, we do have many engineers working at our company.   

• Predicting water levels at Lake Mead requires many assumptions.  The data above is from actual levels reported.   

• One of our engineers pointed out that not knowing the exact structure, there are levels where one acre foot doesn’t equal one acre foot 
because you have to think of  it like a cone.  Basic concept, but one acre foot from 1,070 is likely less than one acre foot from 1,075 and so 
forth.  That’s one variable we believe the estimates continue to understate. 

• The table also illustrates reasons why 2021 is different than 2018-2020.  For one, from the beginning of the year to early May, Lake Mead lost 
on average 0.34 AF/week compared to increase of 0.23 AF/week, increase of 0.34 AF/week and loss of 0.06 AF/week for 2018, 2019 and 
2020, respectively.  Since early May, the average AF/week loss has also been notable compared to previous three years.

2021 Level 1 Week Chg 1 Mo. Chg. 3 Mo. Chg. Vs. 2020 Vs. 2019 Vs. 2018 2020 Level 1 Week Chg 1 Mo. Chg. 3 Mo. Chg. 2019 Level 1 Week Chg 1 Mo. Chg. 3 Mo. Chg. 2018 Level 1 Week Chg 1 Mo. Chg. 3 Mo. Chg.

01/02/2021 1,083.80   -0.7% 0.2% 0.1% 01/04/2020 1,090.90 01/05/2019 1,082.00 01/06/2018 1,083.00 

01/09/2021 1,084.40   0.60            -0.7% 0.1% 0.0% 01/11/2020 1,092.00 1.10            01/12/2019 1,083.20 1.20            01/13/2018 1,084.40 1.40            

01/16/2021 1,085.00   0.60            -0.7% 0.1% -0.1% 01/18/2020 1,093.00 1.00            01/19/2019 1,084.20 1.00            01/20/2018 1,085.70 1.30            

01/23/2021 1,085.40   0.40            1.60 -0.8% 0.0% -0.1% 01/25/2020 1,094.00 1.00            3.10 01/26/2019 1,085.20 1.00            3.20 01/27/2018 1,086.90 1.20            3.90

01/30/2021 1,085.90   0.50            1.50 -0.8% 0.0% -0.2% 02/01/2020 1,094.80 0.80            2.80 02/02/2019 1,085.80 0.60            2.60 02/03/2018 1,087.70 0.80            3.30

02/06/2021 1,086.90   1.00            1.90 -0.7% 0.1% -0.1% 02/08/2020 1,095.00 0.20            2.00 02/09/2019 1,085.80 -              1.60 02/10/2018 1,088.00 0.30            2.30

02/13/2021 1,087.30   0.40            1.90 -0.7% 0.1% -0.1% 02/15/2020 1,095.40 0.40            1.40 02/16/2019 1,086.10 0.30            0.90 02/17/2018 1,088.10 0.10            1.20

02/20/2021 1,087.10   (0.20)           1.20 -0.8% 0.0% -0.1% 02/22/2020 1,095.90 0.50            1.10 02/23/2019 1,087.10 1.00            1.30 02/24/2018 1,088.20 0.10            0.50

02/27/2021 1,087.30   0.20            0.40 -0.8% -0.1% -0.1% 02/29/2020 1,096.30 0.40            1.30 03/02/2019 1,088.10 1.00            2.30 03/03/2018 1,088.20 -              0.20

03/06/2021 1,087.00   (0.30)           -0.30 -0.8% -0.2% -0.1% 03/07/2020 1,096.00 (0.30)           0.60 03/09/2019 1,089.00 0.90            2.90 03/10/2018 1,088.10 (0.10)           0.00

03/13/2021 1,086.30   (0.70)           -0.80 -0.9% -0.3% -0.2% 03/14/2020 1,096.20 0.20            0.30 03/16/2019 1,089.40 0.40            2.30 03/17/2018 1,088.00 (0.10)           -0.20

03/20/2021 1,085.20   (1.10)           -2.10 1.40 -1.1% -0.4% -0.3% 03/21/2020 1,097.60 1.40            1.30 6.70 03/23/2019 1,089.70 0.30            1.60 7.70 03/24/2018 1,088.10 0.10            -0.10 5.10

03/27/2021 1,084.60   (0.60)           -2.40 0.20 -1.3% -0.5% -0.2% 03/28/2020 1,098.60 1.00            2.60 6.60 03/30/2019 1,090.10 0.40            1.10 6.90 03/31/2018 1,087.30 (0.80)           -0.80 2.90

04/03/2021 1,084.20   (0.40)           -2.10 -0.80 -1.3% -0.5% -0.2% 04/04/2020 1,098.20 (0.40)           2.00 5.20 04/06/2019 1,089.90 (0.20)           0.50 5.70 04/07/2018 1,086.50 (0.80)           -1.50 0.80

04/10/2021 1,083.20   (1.00)           -2.00 -2.20 -1.3% -0.6% -0.2% 04/11/2020 1,097.50 (0.70)           -0.10 3.50 04/13/2019 1,089.50 (0.40)           -0.20 4.30 04/14/2018 1,085.70 (0.80)           -2.40 -1.20

04/17/2021 1,082.10   (1.10)           -2.50 -3.80 -1.4% -0.7% -0.2% 04/18/2020 1,097.40 (0.10)           -1.20 2.60 04/20/2019 1,089.20 (0.30)           -0.90 3.40 04/21/2018 1,084.80 (0.90)           -2.50 -2.90

04/24/2021 1,080.80   (1.30)           -3.40 -6.10 -1.5% -0.8% -0.3% 04/25/2020 1,097.10 (0.30)           -1.10 2.10 04/27/2019 1,089.10 (0.10)           -0.80 3.30 04/28/2018 1,083.90 (0.90)           -2.60 -4.10

05/01/2021 1,079.10   (1.70)           -4.10 -8.20 -1.6% -0.9% -0.4% 05/02/2020 1,096.20 (0.90)           -1.30 0.80 05/04/2019 1,088.70 (0.40)           -0.80 2.60 05/05/2018 1,083.00 (0.90)           -2.70 -5.10

05/08/2021 1,077.60   (1.50)           -4.50 -9.50 -1.6% -1.0% -0.4% 05/09/2020 1,095.00 (1.20)           -2.40 -0.90 05/11/2019 1,088.20 (0.50)           -1.00 1.10 05/12/2018 1,082.00 (1.00)           -2.80 -6.20

(0.34)           (0.98)         (3.63)        0.23            0.77             3.32         0.34            1.04         4.38         (0.06)           (0.26)        (1.34)        

05/15/2021 1,076.50   (1.10)           -4.30 -10.80 -1.6% -1.0% -0.4% 05/16/2020 1,094.00 (1.00)           -3.10 -2.30 05/18/2019 1,087.90 (0.30)           -1.20 -0.20 05/19/2018 1,080.90 (1.10)           -3.00 -7.30

05/22/2021 1,075.40   (1.10)           -3.70 -11.60 -1.6% -1.1% -0.4% 05/23/2020 1,093.10 (0.90)           -3.10 -2.90 05/25/2019 1,087.10 (0.80)           -1.60 -1.90 05/26/2018 1,079.90 (1.00)           -3.10 -8.20

05/29/2021 1,073.90   (1.50)           -3.70 -12.40 -1.6% -1.2% -0.5% 05/30/2020 1,091.60 (1.50)           -3.40 -4.60 06/01/2019 1,086.50 (0.60)           -1.70 -2.90 06/02/2018 1,079.20 (0.70)           -2.80 -8.80

06/05/2021 1,072.30   (1.60)           -4.20 -12.90 -1.7% -1.2% -0.6% 06/06/2020 1,090.40 (1.20)           -3.60 -7.20 06/08/2019 1,085.70 (0.80)           -2.20 -4.00 06/09/2018 1,078.30 (0.90)           -2.60 -9.80

06/12/2021 1,071.30   (1.00)           -4.10 -13.30 -1.7% -1.3% -0.6% 06/13/2020 1,089.50 (0.90)           -3.60 -9.10 06/15/2019 1,085.50 (0.20)           -1.60 -4.60 06/16/2018 1,077.60 (0.70)           -2.30 -9.70

06/19/2021 1,070.30   (1.00)           -3.60 -13.90 -1.7% -1.4% -0.6% 06/20/2020 1,088.50 (1.00)           -3.10 -9.70 06/22/2019 1,085.10 (0.40)           -1.40 -4.80 06/23/2018 1,076.90 (0.70)           -2.30 -9.60

06/26/2021 1,069.50   (0.80)           -2.80 -13.70 -1.7% -1.4% -0.7% 06/27/2020 1,087.50 (1.00)           -2.90 -10.00 06/29/2019 1,084.70 (0.40)           -1.00 -4.80 06/30/2018 1,076.60 (0.30)           -1.70 -9.10

07/03/2021 1,068.60   (0.90)           -2.70 -13.50 -1.7% -1.5% -0.8% 07/04/2020 1,086.70 (0.80)           -2.80 -10.70 07/06/2019 1,084.40 (0.30)           -1.10 -4.80 07/07/2018 1,076.90 0.30            -0.70 -7.90

07/10/2021 1,068.60   -              -1.70 -12.20 -1.6% -1.4% -0.8% 07/11/2020 1,086.10 (0.60)           -2.40 -11.00 07/13/2019 1,084.30 (0.10)           -0.80 -4.80 07/14/2018 1,077.20 0.30            0.30 -6.70

07/17/2021 1,068.60   -              -0.90 -10.50 -1.6% -1.4% -0.8% 07/18/2020 1,085.60 (0.50)           -1.90 -10.60 07/20/2019 1,083.70 (0.60)           -1.00 -5.00 07/21/2018 1,077.40 0.20            0.80 -5.60

07/24/2021 1,068.60   -              0.00 -9.00 -1.5% -1.4% -0.8% 07/25/2020 1,085.20 (0.40)           -1.50 -9.80 07/27/2019 1,083.30 (0.40)           -1.10 -4.90 07/28/2018 1,077.70 0.30            0.80 -4.30

07/31/2021 1,068.60   -              0.00 -7.90 -1.5% -1.3% -0.9% 08/01/2020 1,084.60 (0.60)           -1.50 -9.40 08/03/2019 1,082.90 (0.40)           -1.40 -5.00 08/04/2018 1,078.00 0.30            0.80 -2.90

(1.13)           (2.64)         (11.81)      (0.87)           (2.74)            (8.11)        (0.44)           (1.34)        (3.98)        (0.33)           (1.32)        (7.49)        

08/07/2021 08/08/2020 1,084.30 (0.30)           -1.30 -8.80 08/10/2019 1,083.10 -0.60 -4.00 08/11/2018 1,078.30 0.90 -1.60

08/14/2021 08/15/2020 1,084.00 (0.30)           -1.20 -7.60 08/17/2019 1,083.20 -0.10 -3.30 08/18/2018 1,078.80 1.10 -0.40

08/21/2021 08/22/2020 1,083.80 (0.20)           -0.80 -6.60 08/24/2019 1,083.40 0.50 -2.30 08/25/2018 1,079.00 1.00 0.70

08/28/2021 08/29/2020 1,083.90 0.10            -0.40 -5.60 08/31/2019 1,083.50 0.40 -2.00 09/01/2018 1,079.00 0.70 1.40

09/04/2021 09/05/2020 1,084.30 0.40            0.30 -4.20 09/07/2019 1,083.50 0.30 -1.60 09/08/2018 1,079.00 0.20 2.10

09/11/2021 09/12/2020 1,083.90 (0.40)           0.10 -3.60 09/14/2019 1,083.30 -0.10 -1.40 09/15/2018 1,078.70 -0.30 2.10

09/18/2021 09/19/2020 1,083.60 (0.30)           -0.30 -3.10 09/21/2019 1,083.10 -0.40 -1.30 09/22/2018 1,078.50 -0.50 1.60

09/25/2021 09/26/2020 1,083.40 (0.20)           -0.90 -2.70 09/28/2019 1,083.00 -0.50 -1.30 09/29/2018 1,078.30 -0.70 1.10

10/02/2021 10/03/2020 1,083.20 (0.20)           -0.70 -2.40 10/05/2019 1,083.40 0.10 -0.30 10/06/2018 1,079.20 0.50 1.80

10/09/2021 10/10/2020 1,083.20 -              -0.40 -2.00 10/12/2019 1,083.30 0.20 0.00 10/13/2018 1,079.20 0.70 1.50

10/16/2021 10/17/2020 1,082.80 (0.40)           -0.60 -1.80 10/19/2019 1,083.10 0.10 0.20 10/20/2018 1,078.80 0.50 0.80

10/23/2021 10/24/2020 1,082.30 (0.50)           -0.90 -2.00 10/26/2019 1,082.90 -0.50 -0.20 10/27/2018 1,078.80 -0.40 0.50

10/30/2021 10/31/2020 1,081.90 (0.40)           -1.30 -2.10 11/02/2019 1,082.70 -0.60 -0.50 11/03/2018 1,078.40 -0.80 -0.40

11/06/2021 11/07/2020 1,081.60 (0.30)           -1.20 -2.20 11/09/2019 1,082.80 -0.30 -0.60 11/10/2018 1,079.60 0.80 0.60

11/13/2021 11/14/2020 1,081.30 (0.30)           -1.00 -2.60 11/16/2019 1,083.10 0.20 -0.40 11/17/2018 1,079.20 0.40 0.20

11/20/2021 11/21/2020 1,081.20 (0.10)           -0.70 -3.10 11/23/2019 1,083.60 0.90 0.10 11/24/2018 1,078.80 0.40 -0.20

11/27/2021 11/28/2020 1,081.10 (0.10)           -0.50 -2.80 11/30/2019 1,083.90 1.10 0.60 12/01/2018 1,078.40 -1.20 -0.30

12/04/2021 12/05/2020 1,081.50 0.40            0.20 -2.10 12/07/2019 1,085.00 1.90 1.90 12/08/2018 1,078.80 -0.40 0.30

12/11/2021 12/12/2020 1,082.30 0.80            1.10 -1.10 12/14/2019 1,086.50 2.90 3.50 12/15/2018 1,079.60 0.80 1.30

12/18/2021 12/19/2020 1,083.00 0.70            1.90 -0.20 12/21/2019 1,088.20 4.30 4.80 12/22/2018 1,080.50 2.10 1.30

12/25/2021 12/26/2020 1,083.50 0.50            2.00 0.30 12/28/2019 1,089.20 4.20 5.90 12/29/2018 1,081.30 2.50 2.10         
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Section II: Parametric Insurance 

I’ve briefly mentioned what Parametric Insurance is, to help understand why we view VWTR as 

The Cheapest Drought Parametric Insurance Policy I’ll provide details on the technical terms on 

Parametric Insurance.  Note:  This majority of this portion is copy/paste from various insurance 

sites. 

What is Parametric Insurance? 

• Parametric insurance solutions offer a means to guarantee direct payout after 
a qualifying event and protect against unpredictable but potentially 
devastating risks in ways traditional insurance packages cannot. (Source) 

• These insurance solutions may offer alternatives to funding loss that are not 
possible with traditional insurance products that indemnify for an actual loss 
sustained. (Source) 

 
What are the Key Policy Differences Between Traditional Insurance Products?   

• Nature of risk: Traditional indemnity insurance reimburses the insured for actual losses 
incurred. In contrast, parametric covers payout according to pre-defined parameters. 
(Source) 

• Basis risk: Traditional insurance includes deductibles, exclusions and conditions that 
balance insurer and insured interests. Parametric insurance, on the other hand, 
determines risk using pre-defined parameters (e.g., selected index), a pay-out 
matrix and the defined limit. Both types of cover do have a basis risk (i.e., the payout 
by the insurer does not cover the incurred losses). However, the basis risk tends to 
be greater for parametric solutions as it requires the clients to have an in-depth 
understanding of their exposure to the peril in question. Hence, if the trigger design 
is not well aligned with the underlying risk exposure, the insured will suffer a loss net of 
the insurance payment. (Source) 

• Term: Traditional insurance, especially in North America is frequently offered on an 
annual basis while parametric insurance may be offered on a one year or multi-year 
arrangement.  (Source) 

• Structure: Traditional insurance contracts typically have standardized wording. While 
there may be some customized wordings negotiated, for the most part this is limited. 
Parametric insurance on the other hand is a customized product with uniquely tailored 
index and pay-out provisions. This wording is based on each client’s specific needs, 
ideally aligned with its risk management game plan and the single or multi-trigger 
nature of the risk. However, parametric wording tends to be much shorter than a standard 
traditional policy.  (Source) 

• Payment differences and claims handling: Traditional insurance includes payment 
triggered by actual loss or damage from an insured peril to a physical asset. Parametric 
insurance payments are triggered by an event exceeding a parametric threshold, 
i.e., an earthquake with minimum magnitude of 6.5 in a defined geographic area. 
While the assessment of actual losses with traditional insurance might be both 
complex and time-consuming (typically requiring a loss adjuster, which often takes 
months to years), the payout of parametric is instead a matter of days. For example, 
some carriers offer terms to pay out within 20 business days after the event has 
been reported by the client. To sum up, traditional insurance involves reimbursement of 
actual loss sustained versus a pre-agreed payment structure based on an event’s index 
value. (Source) 
 
 

https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
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What is a Hypothetical Example of Parametric Insurance? 

• For instance, a pharmaceutical company’s drug manufacturing facility is located 
along the water of a coastal U.S. city that has been affected by rising sea levels. 
The company’s executives are interested in protecting the facility from the 
potentially devastating impact of rising water levels around the facility but is having 
a hard time securing traditional coverage from insurers wary of taking on this risk.  
(Source) 

• A parametric insurance policy may be able to fill this gap. Based on data from the 
National Oceanic and Atmospheric Administration (NOAA), an insurer capable of 
supplying a parametric policy could set up a triggering event of water rising past a 
certain level above the “mean sea level,” as defined by NOAA. The pay-out 
mechanism would be defined by how much the water level rises above a certain 
threshold. For example, the policy might pay out $2.5 million if water levels 
reach between 16 and 16.5 feet, $5 million if water levels reach between 16.5 
and 17 feet, and $10 million if levels rise above 17 feet. (Source) 

• Under these scenarios, the water levels would be measured and reported by a 
third-party government agency (in this case, NOAA) and the insured would receive 
the payout immediately upon the ruling. (Source) 

 
What are Parametric Insurance’s Key Elements? 
Parametric insurance policies contain two key elements: triggering events and pay-out 
mechanisms. These two elements (described below) define the scope of the policy, pricing, as 
well as other important terms that dictate the amount of financial reimbursement an insured will 
receive. 

1. A Triggering Event: The insurance pays if an event (e.g., hurricane, 
earthquake) hits the defined trigger level for the index/measurement 
reflecting the peril in question.  (Source) 

• The index in question needs to reflect the exposure of the client. An 
independent, third party data source, providing the relevant 
information, is a crucial requirement for the parametric cover as the 
entire payout is based on this data.  (Source) 

• Hence, the objectivity and reliability of this source (also in case of a major 
event) is paramount. If we consider an earthquake event, the United States 
Geological Survey (USGS) earthquake magnitude indices would be such a 
source. (Source) 

• Typically, a triggering event might be a hurricane, flood or earthquake 
where the parameter or index is the wind speed, precipitation or magnitude 
of the quake. Catastrophe loss such as these are clear triggers but by no 
means the only ones used to fashion coverage. Other possible triggers 
often cited include crop yield, power outage, stock market indices or 
economic damages hitting municipalities due to event shortfalls in a 
supply chain. All events must be fortuitous and quantifiable to be able 
to model them. (Source) 

2. A pay-out mechanism: The pay-out mechanism defines what happens in the case 
of an event meeting or exceeding the defined threshold, i.e., they determine how 
much money is paid out to the insured. Consider the recent magnitude 7.1 
earthquake that occurred on July 5 in a defined geographical area of California. 
Say the pre-agreed pay-out parameter was 100% of the limit for magnitude 7.0 or 
greater. In this scenario, the policyholder would receive a 100% payout in this 
hypothetical example.  (Source) 

https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
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• The idea is that a threshold may be set to align with a company’s own 
business continuity plan and risk tolerance. For example, a company may 
know that with the risk mitigation measures currently in place, its business 
can sustain the effects of a magnitude 7.0 earthquake in the prior example. 
Above that magnitude, the company would require alternative risk transfer 
solutions. In short, parametric insurance allows management to better 
align its risk management goals with its overall financial objectives.  
(Source) 

• One of the most compelling aspects of parametric solutions is the clarity 
around these payouts. Claims are resolved much faster and without 
dispute. Contrast that with a complex insurance claim on a traditional 
policy, which may take a long time to adjust and be paid, due to the 
need to develop claim details and financial components as well as 
address issues like valuation and other conditions. (Source) 

 
What is the Current Landscape for Parametric Coverage? 

• The first parametric products have been around since the late-1990s and were 
developed by commodities traders as well as energy companies. Companies like 
AXA, Swiss Re and Munich Re entered the parametric space in the early 2000s. 
More recently as interest has grown, some of these companies have invested 
in parametric-focused teams to focus solely on crafting and pricing index-
based solutions.  (Source) 

• Currently, parametric insurance solutions are mostly used in the reinsurance space 
around catastrophe risks, but they have started to be used in other sectors such 
as aviation, special events and projects to protect against pure financial 
losses resulting from forces outside of an insured’s control. (Source) 

 
What Industries does Parametric Insurance provide a solution for? 

• More traditional situations covering specific physical assets or property exposed to a pre-
defined event, like agricultural, retail, agribusiness, energy, food & beverage, 
construction, transportation or industrial sectors, remain attractive to companies 
seeking an indexed approach. In fact, parametric insurance remains especially 
attractive to a company with more balance sheet risk than traditional insurance can alone 
address or in a cost-effective manner. The goal of such enterprises is to utilize a 
parametric approach to mitigate the liquidity risk of a traditional insurance contract. 

• Insurance buyers considering a parametric solution face a number of challenges that must 
be reconciled before moving forward. The data demands of parametric solutions are 
different than for traditional insurance and since the cover tends to be wider, it may 
be more expensive. Therefore, a buyer must have a strong understanding of the 
organization’s business model and must be able to develop financial details and significant 
amounts of data to ensure that the approach will benefit the organization. 

 
 
 
 
 
 
 
 
 
 

https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
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What are the Key Advantages of Parametric Insurance? 

 

 

 
What are the Challenges of Structuring Parametric Insurance? 

• Data quality and risk correlation issues have been significant obstacles for many insurance 
buyers to decide how their policy covers should be designed and adapted to their specific 
needs.  (Source) 

 
What is the Downside to a Parametric Insurance Policy?   

• The most obvious downside to a parametric insurance policy is basis risk.  

• The economic losses of the insured could differ by any margin from the amount of 
coverage, or the insured could have losses without the parameter being triggered. 

• Accurately structuring and pricing the product requires a firm understanding of the exact 
exposures of the policyholder and carefully selecting the most appropriate parameter to fit 
those exposures.  

• This type of issue was brought to light after a drought in Malawi during the 2015-2016 
agricultural season. Malawi had purchased parametric agricultural insurance through the 
ARC, but many farmers had since shifted to a different crop with a shorter growing cycle, 
more exposed to the drought, than the model originally assumed.  

o A payout was not originally triggered because the losses were not estimated to be 
widespread. After an investigation and recalibration of the model, a payout was 
triggered.  

• As geographic modeling capabilities increase, more granular geographic zones should 
lessen basis risk.  

https://www.mmc.com/insights/publications/2018/dec/parametric-insurance-tool-to-increase-climate-resilience.html
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• For policyholders that are especially concerned with basis risk, potential exists for the 
offering of a parametric insurance product with a higher premium that biases the basis risk 
towards overpayment. (source) 

 
What are Other Unique Aspects of Parametric Insurance? 

• Parametric insurance is not only for extreme events. We (Swiss Re) increasingly see 
interest in covers for inclement or adverse weather.  

• Examples could be protecting against too many rainy days, too many windy days, too 
many hot days or even, too many hazy days – all which can have a painful impact on 
businesses and profits depending on which sector companies are trading in.  (source) 

• Prolonged rain season or heat waves can delay construction projects and cause over-
runs, penalties and additional labor costs. An unexpectedly mild winter can cut your 
profits if you're an energy provider. Too little snow can reduce tourist revenues and 
increase the cost of snowmaking if you own a ski resort. (source) 

 
Case Study: Brazil & Parametric Insurance   

• The severe drought in 2014 drastically reduced the water flow in their main rivers, and 
Brazilian hydroelectric plants suffered electricity production losses as a result.  (Source) 

• To compensate for the production shortfall, thermoelectric plants had to be brought on 
line. As these plants are more expensive to operate, energy prices soared. (Source) 

• Big energy companies are exposed to significant losses from such energy price volatility. 
As a rule, they contractually agree to supply energy for pre-set amounts. While the sale 
prices are set in advance, the actual purchases take place on the spot market. Variations 
in the price of energy can have an impact on their cash flows. The new insurance product 
will help them to limit their vulnerability to energy price fluctuations.  (Source) 

 
Index based on river water flow 

• The customized solution offered to the energy provider is based on the Affluent Natural 
Energy (ANE) index, which measures the energy obtained from a river’s natural flow. 
The index is estimated daily by the National System Operator (NSO), an 
independent body responsible for coordinating and controlling electricity 
generation and transmission facilities in Brazil. "If the ANE is below 90% of the long-
term average, Swiss Re Corporate Solutions pays financial compensation," Violaro 
explains. (Source) 

• Great potential for energy and agricultural sectors in Brazil 
o While Swiss Re Corporate Solutions is the first insurer to offer such weather-

indexed cover in Brazil, similar policies are already widely used in other countries 
in Europe, Asia and North America. "This type of product enables us to focus 
on the specific needs of companies in the energy and agribusiness sectors, 
which are fundamental for the Brazilian economy. We expect that here in Brazil 
the product will repeat the success it has enjoyed around the world and that it will 
become an important part of our portfolio", says Luciano Calheiros, sales director 
of Swiss Re Corporate Solutions in Brazil. (Source) 

• According to climatologists, Brazil will continue to remain vulnerable to droughts. The 
traditional rainy season is becoming irregular, with periods of several days with no 
rainfall. To build up its resilience, the country needs to further diversify its energy supply 
and invest more into other renewable energy sources, such as wind power. At the same 
time, the energy sector should actively look for risk transfer solutions that enable it to adapt 
to the consequences of extreme weather events and climate change in general. (Source) 

 

https://content.naic.org/cipr_topics/topic_parametric_disaster_insurance.htm
https://corporatesolutions.swissre.com/innovative-risk-solutions/non-physical-damage-business-interruption/hazeshield.html
https://corporatesolutions.swissre.com/insights/knowledge/parametric-insurance-environment-of-uncertainty.html
https://corporatesolutions.swissre.com/insights/knowledge/parametric-insurance-environment-of-uncertainty.html
https://corporatesolutions.swissre.com/insights/news/nr_20161201_weather_launch_brazil.html
https://corporatesolutions.swissre.com/insights/news/nr_20161201_weather_launch_brazil.html
https://corporatesolutions.swissre.com/insights/news/nr_20161201_weather_launch_brazil.html
https://corporatesolutions.swissre.com/insights/news/nr_20161201_weather_launch_brazil.html
https://corporatesolutions.swissre.com/insights/news/nr_20161201_weather_launch_brazil.html
https://corporatesolutions.swissre.com/insights/news/nr_20161201_weather_launch_brazil.html
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• Background: Brazil, the world's third largest producer of hydropower, is slowly recovering 
from the worst drought it has suffered in 40 years. Since 2013, hydropower generation, 
which makes up almost 70% of the country's energy supply, has decreased drastically 
due to the lack of water in major reservoirs. To compensate for the production shortfall, 
thermoelectric plants, which are more expensive to operate, have had to be brought on 
line. As a result, energy prices have soared and many players in the energy markets have 
suffered severe losses. (Source) 

• Risk-transfer solution: An energy trading company wanted a hedge against drought risk. 
A customized derivative solution based on an index which measures the energy obtained 
from a river's natural flow was developed. The index is calculated daily by an independent 
body responsible for coordinating and controlling electricity generation and transmission 
facilities in Brazil. If the index falls below a defined threshold, the derivative pays financial 
compensation. (Source) 

• Benefits: The index-based deal hedged the trading company's position against drought 
risk – its most important weather-related risk – hence stabilizing its expected future 
earnings. (Source) 

 
What is a Cat in a Box parametric insurance solution and what are the benefits? 

• Today, Cat in the Box is still the most popular parametric insurance structure, where a 
payout occurs if a catastrophe such as an extreme weather event (the 'Cat') occurs in a 
given, pre-agreed area (the 'Box' – which in practice can take the form of a square, 
rectangle or circle). (Source) 

• The 'Cat' must meet the minimum pre-agreed intensity threshold and go through the 'Box' 
to trigger the payout- You may also hear this type of parametric insurance solution referred 
to as a 'double trigger' as it requires the Catastrophe to occur in a predefined area (first 
trigger) and to be of a certain magnitude (second trigger).  (Source) 

• The benefit of the Cat in a Box concept is that it is easy to understand and to 
implement- The notion of the "Box", whatever shape that may be, is an interesting feature 
as it means coverage is not limited to the insured's own locations but can also 
include other infrastructure critical for the client's supply chain. This provides clients 
with more flexibility as compared to traditional property damage business interruption 
policies. (Source) 

• Recent advances in data analytics and data recording have allowed Swiss Re to develop 
so called "2nd generation" parametric structures reducing this basis risk, such as intensity 
based covers. These covers are solely based on the actual intensity (shaking intensity or 
windspeed) that occurs at specific locations defined by the insured. This results in a closer 
correlation with the potential economic impact and thereby reduces the basis risk. 
(Source) 

 
 
 
 
 
 
 
 
 
 
 

https://corporatesolutions.swissre.com/insights/knowledge/drought_hedge_for_power_trading_company.html
https://corporatesolutions.swissre.com/insights/knowledge/drought_hedge_for_power_trading_company.html
https://corporatesolutions.swissre.com/insights/knowledge/drought_hedge_for_power_trading_company.html
https://corporatesolutions.swissre.com/insights/knowledge/what-is-the-most-popular-parametric-solution-cat-in-a-box-explained.html
https://corporatesolutions.swissre.com/insights/knowledge/what-is-the-most-popular-parametric-solution-cat-in-a-box-explained.html
https://corporatesolutions.swissre.com/insights/knowledge/what-is-the-most-popular-parametric-solution-cat-in-a-box-explained.html
https://corporatesolutions.swissre.com/insights/knowledge/what-is-the-most-popular-parametric-solution-cat-in-a-box-explained.html
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• Below is what a simple pay out structure could look like. The policy here is structured to 

pay out 25%, 50% or 100% of a predefined limit of USD 5M for a Category 3, 4 or 5 

Cyclone respectively, happening in a 50 km radius around the point of interest – in this 

case, the insured's hotel. The settlement will be determined by the highest wind speed of 

the track points within the circle.  (Source) 

 

 
One dilemma when comparing the price tag of traditional insurance with a parametric 

alternative therefore is: They are two different products, with very distinct features 

including a different cover scope, so the comparison will never be apples to apples.  

(Source) 

What is a Secondary Peril Event? 

• Industry practice has been to consider secondary perils as high-frequency, low-to-medium 

severity loss events. Secondary perils can happen on an independent basis, such as 

drought or wildfires, or they can be secondary effects of primary perils like torrential rainfall 

or storm surges associated with tropical cyclones 

• The increased frequency and severity of warm and dry conditions of recent years 
have been conducive to heightening the risk of wildfires and drought occurrence.  
(Source) 

 
However, climate change itself is not the sole cause of increasing losses with 
time. Population growth and urbanization, particularly in higher risk areas are also contributing 
factors. (Source) 
 
 

 

 

 

 

 

 

 

 

 

 

 

BoM Intensity Category Wind Speed % of Event Limit Payout (USD)

1 Tropical Cyclone 63–88 km/h 0% USD 0

2 Tropical Cyclone 89–117 km/h 0% USD 0

3 Severe Tropical Cyclone 118–159 km/h 25% USD 1.25

4 Severe Tropical Cyclone 160–199 km/h 50% USD 2.5M

5 Severe Tropical Cyclone > 200 km/h 100% USD 5.0M

https://corporatesolutions.swissre.com/insights/knowledge/what-is-the-most-popular-parametric-solution-cat-in-a-box-explained.html
https://corporatesolutions.swissre.com/insights/knowledge/how-to-save-money-with-parametric-insurance.html
https://corporatesolutions.swissre.com/insights/knowledge/protecting-against-secondary-perils.html
https://corporatesolutions.swissre.com/insights/knowledge/protecting-against-secondary-perils.html
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Section III:  Insurance Industry & Recent Events 
 
As I stated earlier, the cost of doing business is highly correlated with the increase in risk and 
recent events have started to change the underwriting models for how certain risks are priced.  In 
this section, we’ll dig a little deeper into how insurance companies are adapting and thinking. 

• Swiss Re - "2009 to 2019 was the warmest decade on record, by a significant margin. 
As the earth atmosphere warms, its moisture holding capacity also increases and 
results in a more intense hydrological cycle. This is turn changes the underlying risk 
profile of storms and subsequently, floods. You get more frequent events and more 
violent events.” (Source) 

• Munich Re - “Our data shows that the losses from wildfires in California have risen 
dramatically in recent years. At the same time, we have experienced a significant 
increase in hot, dry summers, which has been a major factor in the formation of 
wildfires. Many scientists see a link between these developments and advancing 
climate change. This is compounded by man-made factors such as burgeoning 
settlements in areas close to forests at risk from wildfire. The casualties and losses 
are immense, and measures to prevent fires and damage are vital. Insurers also need 
to take account of the rising losses in their risk management and pricing.” 

o An increasing number of heatwaves and droughts are fueling wildfires, and 
severe tropical cyclones and thunderstorms are becoming more frequent. 
Research shows that events such as this year’s heatwaves in northern Siberia 
are 600 times more likely to occur than previously.”  (Source) 

▪ The comment about regarding heatwaves in northern Siberia and how 
it is 600 times more likely is really saying the models have been 
underestimating these frequency and severity of climate change. 

o Once again, a series of large wildfires raged across the western United States in 
2020, including record-setting fires (in terms of area burned) in California and 
Colorado. Drought conditions, particularly across northern California and the 
Pacific Northwest, helped fuel dozens of large fires. 47 people lost their lives due 
to the fires. (Source) 

o As of the beginning of December 2020, California had recorded a total of 9,600 
wildfires in the state. Although most of these fires were small and did not 
cause any damage, the severity and extent of the largest fires damaged or 
destroyed around 10,500 structures. The area burned by wildfire in the state 
was over four times larger than the 2015–2019 average, and individual fires 
in 2020 rank 1st, 3rd, 4th, 5th and 6th on the list of the largest fires in 
California since the 1930s. (Source) 

o It was notable that damaging wildfires occurred not just in California, but 
across the rest of the western US as well. Colorado saw its three largest fires, 
in terms of acres burned, in 2020. Wildfires in Washington and Oregon also 
set new records. In Oregon alone, about 4,000 homes were damaged or 
destroyed by wildfires, becoming one of the worst natural disasters in the 
state’s history. In total, losses from the wildfires in the western United States 
amounted to some US$ 16bn, of which US$ 11bn was insured. (Source) 

o Ernst Rauch, Chief Climate and Geo Scientist at Munich Re, commented as 
follows: “Even if the weather disasters for one year cannot be directly linked 
to climate change, and a longer period needs to be studied to assess their 
significance, these extreme values fit with the expected consequences of a 
decades-long warming trend for the atmosphere and oceans that is 
influencing risks.  (Source) 
 

https://corporatesolutions.swissre.com/insights/knowledge/protecting-against-secondary-perils.html
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2021/2020-natural-disasters-balance.html
https://www.munichre.com/topics-online/en/climate-change-and-natural-disasters/natural-disasters/wildfires.html
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2021/2020-natural-disasters-balance.html
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2021/2020-natural-disasters-balance.html
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2021/2020-natural-disasters-balance.html
https://www.munichre.com/topics-online/en/climate-change-and-natural-disasters/climate-change.html
https://www.munichre.com/en/company/media-relations/media-information-and-corporate-news/media-information/2021/2020-natural-disasters-balance.html
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• Marsh McLennan did an excellent podcast, Climate Resilience in Focus 
o Below are some of the excerpts from the podcast: 

▪ Rob Bailey - So much of our climate challenge revolves around one of 
the basic elements of life. Water. Too much leads to devastating floods, 
too little leads to drought and wildfire and often these risks collide, 
compounding their impacts on communities and businesses. We can 
prepare for these risks physically and financially. 

• Businesses and individuals can take some of the steps 
discussed to mitigate their own exposure to climate risk, but 
much of the fallout from extreme weather is beyond their 
means to address. As Dan Kaniewski just mentioned, when 
catastrophes like massive floods, continental scale wildfires and 
super storms hit communities, people and businesses alike expect 
the public sector to support them, but fiscal realities and the 
magnitude of damages from frequent disasters have strained 
government's ability to act as the insurer of last resort. 

• Communities face events that used to be once in a generation 
with shocking regularity today. The risk is too great and 
resources to scarce for the public sector to continue to foot the 
whole bill. With growing frequency and success, governments 
are partnering with the private sector to transfer  

• Global average temperatures are now one degree Celsius above 
pre-industrial levels and the impacts of climate change are 
becoming more and more apparent in the form of increasing 
frequency and severity of extreme weather. This is causing 
challenges for governments which are struggling to adapt, 
placing strain on public resources in particular.  

▪ Ruth Lux - These extreme weather events are putting an increasing strain 
on government finances. It's driving rethink of how catastrophic events 
are funded and a greater use of public, private partnerships to 
manage risk. Now some of the most pessimistic scenarios associated with 
climate change point to major economic and societal upheaval. Sea 
level rise, for example, brings a wide ranging consequences to 
coastal properties across the globe. And a warming climate will 
inevitably result in more frequent and severe wildfires. So effective risk 
transfer in that context and mitigation strategies will play a crucial role in 
offsetting wide-ranging financial and socioeconomic impacts. 

• The future will involve more frequent and more severe weather 
events, there will inevitably be an increased reliance on 
governments to absorb more costs. And insurance penetration is 
already falling behind driving loss trends and the costs of 
disasters is increasingly being born by governments.  The 
difference between total and insured costs is what we define as the 
protection gap and this gap is huge.  

• On average, 70% of natural disaster losses are uninsured and 
that leaves around $1.3 trillion US dollars over the last decade 
being shouldered by individuals, communities, governments, 
nonprofits and industry.  

o 1980’s - In the 1980s the average annual cost of natural 
disasters was around $30Bn/yr.  

https://www.mmc.com/insights/publications/2020/june/climate-resilience-in-focus.html
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o 1990’s - In the 90s that jumped up to around $104Bn/yr.  
o 2010’s - In this decade it now stands at an absolutely 

staggering $190Bn/yr. 
▪ Melissa Leuck - As we look at our climate change, the risk of flood is 

increasing, as is wildfire. Both of these risks are increasing. If we 
continue to see sea levels rise, if glaciers were to melt, in those cases, 
more individuals are going to be impacted by flooding.  When you 
look at flood following wildfire, it's because the landscape has 
dramatically changed. Vegetation has been destroyed, soil has been 
charred, so the ground no longer absorbs water. Hillsides are exposed. 
You have a very barren landscape, so even a little bit of rain can very 
quickly drive a flash flood. That downhill water flow can pick up ash and 
pick up debri, it can create a mud flow. So communities, businesses, 
individuals that live downhill of areas impacted by wildfire, suddenly 
now have to also face flood risk. 

• To summarize, the cost of insuring weather related risk has and will continue to increase 
substantially after the recent events and this will impact all industries.  Models are being 
adjusted on both frequency and severity.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



53 - @LakeMeadPut_VWTR 
 

Section IV:  Macro Trade Perspective: 

There are three levers to long VWTR: 

1. Short Term - The Arizona LTSCs should act as a put option on Lake Mead Water Levels 

(LTSC monetization events are one-time in nature) and land leases on Arizona assets will  

o “The More You Know” (the Investopedia definition) - A long put refers to buying 

a put option, typically in anticipation of a decline in the underlying asset. The term 

"long" here has nothing to do with the length of time before expiration, but rather 

refers to the trader's action of having bought the option with the hope of selling it 

at a higher price at a later point in time. A trader could buy a put for speculative 

reasons, betting that the underlying asset will fall which increases the value of the 

long put option. A long put could also be used to hedge a long position in the 

underlying asset. If the underlying asset falls, the put option increases in value 

helping to offset the loss in the underlying.  (Source Investopedia)  The exhibit 

below shows what a simple chart of what a “Long Put” option looks from a P&L 

perspective. 

 

o The only adjustment here is to think of Lake Mead water levels as a “share price”, 

and 1,075 as the “strike price.”  As it stands today, 5/24/2021, Lake Mead water 

level is at 1,075.1 Feet MSL.  As a result, the LTSCs are at-the-money and if the 

current conditions continue (due to the low snow-pack, drought conditions, etc.), 

every day this component of VWTR trade will be a tailwind as the Lake Mead water 

level falls below our 1,075 Feet MSL strike price.   

o Since the beginning of May, 2021 Lake Mead water level has declined from 

1,078.8 Feet MSL to 1,075.1 as of 5/24/21 and VWTR share price has increased 

from $9.10 to $10.68.  It’s not a perfect “put option” and there will be noise on week 

to week basis (discussed further).  However, one can make a range of 

assumptions, what does every one foot decline in Lake Mead represent for VWTR? 

On a conservative basis, I would say this results in $0.30-0.50/share.   

 

o Update (July 2021) – This framework has worked, as Lake Mead water levels 

have declined from 1,078.8 to 1,068.6, representing a decline of 10.2 AF, 

Date Lake Mead Change Cumulative Change VWTR Change Cumulative Change

05/03/21 1,078.8        N/A N/A $9.10 N/A N/A

05/10/21 1,077.4        ($1.40) ($1.40) $9.39 $0.29 $0.29

05/17/21 1,076.4        ($1.00) ($2.40) $10.04 $0.65 $0.94

05/24/21 1,075.1        ($1.30) ($3.70) $10.68 $0.64 $1.58
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corresponding to a $3-5 range move in stock price attributable to LTSCs.  As of 

7/2/21, VWTR was trading at $13.26 (up $4.16/share) and within the $3-5.     

o LTSCs have a unique supply/demand dynamic, there’s a limited supply of these 

credits and as fewer LTSCs are available the value increases.  There’s reason to 

believe the last 25% of LTSCs could be more valued greater than the 75% they 

sell until they get to the remaining 25%. 

o There are reasons one can be more aggressive with the per share value and 

thinking about it as a put option.  For example, if 24-month forecasts continue to 

deteriorate and we move from Tier 0 shortage to Tier 2 (low probability, not zero 

probability).  The very simply table and levels to watch are below (source: Tirusew 

Asefa, Ph.D).  For every 25 Feet MSL decline in Lake Mead starting from 1,075 

Arizona’s reduction increases by 80,000 AF.  While I see a very low chance of 

Lake Mead ending below 1,050 in 2021; in 2022, the risk of < 1,050 increases 

depending on a lot of factors including but not limited to snow pack, soil conditions 

and other hydrology issues that are way above my IQ.  Further, after spending a 

decent amount of time trying to understand these issues, they seem much more 

structural and part of a long-term trend.  The West and specifically Arizona is “short 

H2O” and as the Lake Mead “share price” moves lower due to long-term structural 

issues, Arizona will have to “delta hedge” their water supplies and VWTR convexity 

increases. 

 

▪ “The More You Know” – Convexity is a fixed income term and basic 

definition is the sensitivity of an interest rate change on bond prices.  If 

bond prices become more sensitive to interest rate changes as rates 

change, convexity has increased.   

o Big Picture -  Drought Vol/Water Vol are underpriced and water is undergoing a 

“price discovery” period to the upside. 

o For our purpose and how it relates to VWTR, I believe the IV is incredibly 

undervalued and every day & week Lake Mead water levels continue to decline, 

VWTR share price and realized volatility will become more convex.  Understanding 

that LTSCs could act as a “long put option” and the convexity due to low IV as a 

framework for VWTR is very important.  The reasons why IV is currently low is due 

to “mechanical” issues (discussed further). 

o Arizona Monetization –  

▪ On 5/6/21, VWTR released a press release detailing a couple of 

monetization events:  

• Solar Lease:  First, it announced an agreement to lease up to 1,926 

acres of its land in Maricopa and La Paz Counties in Arizona to an 

affiliate of one of the world’s largest producers of wind and solar 
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energy.  The agreement is structured as an option for up to five 

years to lease up to 1,926 acres for $500/acre for 26 years with two-

five-year options to extend the lease (including a 2%/yr. rate 

increase over the term of the lease). 

• LTSC Sale:  Second, it announced an agreement to reserve 2,000 

of its Arizona Long-Term Storage Credits for construction purposes 

for a price of $1,630 per LTSC, utilizing Vidler facilities to recover 

the water.   

o Note:  Please do not suddenly use $1,630 per LTSC for the 

remainder of their LTSCs.  I’m not suggesting that anyone 

should take part in this lazy math exercise.   

o LTSC values are opaque, transactions are one-off.  Using 

one transaction to value an entire portfolio of LTSCs is dumb 

(there are worse adjectives to use, but I was told the first 

draft of this was “rated R” and to bring it down one notch to 

“PG-13.”  Just know there was a word  that started with the 

letter F and ended with “ing” prior to dumb on the first draft.   

• For this specific announcement, the solar lease stream amounts to 

~$1m in recurring cash flow and the LTSC sale is valued at $3.3m 

in gross revenue (for Q2’21). 

• It was following this announcement that I started accumulating 

VWTR for a couple of reasons: 

o Rewind:  On 12/6/19, VWTR (at the time called PICO 

Holdings, Inc.) announced the city of El Mirage in Arizona 

approved the purchase VWTR 25,000 LTSCs banked in the 

Phoenix AMA for gross proceeds of $8.69m 

($347.50/LTSC).   

o On 9/21/20, there was an article titled: “El Mirage Receives 

More Positive News Regarding Microsoft Data Center 

Sustainability” and mentioned “Microsoft will provide long-

term storage credits to El Mirage and Goodyear to balance 

a portion of Microsoft’s future water use, contributing an 

estimated additional 610,000 cubic meters. The El Mirage 

share of long-term storage credits as a result of today’s 

announcement represents 174 acre-feet. 

o On 5/25/21, an article in Data Center Dynamics titled, “Huge 
data center moves forward in Mesa despite Arizona water 
concerns.” 

o There are a few notable quotes in the article: 
▪ The largest facility, the currently under construction 

Google campus, will consume one million gallons a 
day to start, and is allowed to increase that to four 
million as the site builds out. 

▪ To meet that demand, the company will receive half 
of its water from the Colorado River, which faces 
droughts. In 2019, lawmakers unveiled a 
contingency plan to try to get states that rely on the 
river to take voluntary conservation measures. The 

https://www.elmirageaz.gov/CivicAlerts.aspx?AID=568&ARC=819


56 - @LakeMeadPut_VWTR 
 

other half comes from on-site wells and water rights 
from ground and surface water. 

▪ "Data centers are not a responsible use of our water 
and it's time to stop and allow other forms of 
manufacturing and technology to infill in this area," 
Duff said. 

▪ Redale (note: new data center in responsible for the 
article) will not use the Colorado river, instead it will 
have to acquire water rights and transfer them to the 
City of Mesa. 

▪ Mesa currently has several large data centers 
operating or under construction, including Apple, 
Google, EdgeCore, CyrusOne, Digital Realty, 
NTT/RagingWire, and EdgeConnex.   

o Translation: LTSCs will be in demand.  What is the price you 

should assume? Not my lane, but it’s higher than $350 per 

and I can make the numbers work if I valued all the LTSCs 

at $150 per (conservative).  We just saw 2,000 LTSCs sold 

for $1,630 per LTSC and I cautioned the reader not to apply 

that to the rest of the LTSC portfolio. 

o Second Translation: All that matters to me is LTSC price 

discovery should act like a Lake Mead Put, the IV is low and 

for every foot Lake Mead decline by, the LTSCs are deeper 

in-the-money.  Did I mention the majority of this revenue is 

sheltered by NOLs? 

▪ TSM made an announcement to spend $12bn 

building a chip plant in Arizona.  Construction will 

start in 2021 and will be completed by 2024. 

▪ INTC (not to be outdone in the BSD capex contest) 

in late March announced their $20bn Arizona 

expansion that will bring 3,000 new high wage jobs. 

▪ Side note:  Majority of capex today is by “big tech” 

supported by low cost debt that has a  “demand of 

resources” theme and ESG/Carbon Tax is a “supply 

of resources” issue.  difficult time understanding 

these basic concepts.   

▪ LTSCs are essentially “long” tech (semiconductor 

and data center) capex.  

▪ The solar component is essentially “long” growing 

energy demand supported by population growth & 

aforementioned new high tech jobs (I hear these 

folks also like their own pools, just sayin’). 

 

 

 

 

 

 

https://time.com/5837274/tsm-chip-plant-arizona/
https://azbigmedia.com/business/intels-20-billion-arizona-expansion-will-bring-3000-new-jobs/
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2. Positive Carry – VWTRs Fish Springs Ranch exhibits a positive carry. 

o “The More You Know” - When thinking about a trade from a “macro” perspective, 

there’s a “carry” associated with it, if there is a “return” from holding the asset, this 

is considered a “positive carry” and if there’s a “cost” of holding the asset, it will be 

a “negative carry.”  Further, this type of thinking is mostly associated with fixed 

income, currency and commodities.   

 

                Source: CME white paper. 

▪ An example of an asset that typically is considered to have negative carry 

characteristics is commodities (storage costs, depreciation, delivery, etc.).   

▪ For our purposes, just think of “positive return as positive carry” and “cost 

to hold as negative carry.”   

▪ Equity folks don’t typically think in “positive carry” or “negative carry,” but 

even though they don’t use a “carry” framework, a person with a “macro 

hat” on will simplify the equity folk’s positions into “positive” or “negative” 

carry buckets.   

▪ If you’re interested in reading further on this topic, the CME has a decent 

primer (https://www.cmegroup.com/education/files/an-introduction-to-

global-carry.pdf) to start. 

o Fish Springs Ranch – VWTR owns a 51% membership interest in and are the 

managing partner of, Fish Springs Ranch.  As of 12/31/20, VWTR had funded all 

of the operational expenses, development, and construction costs incurred in this 

partnership. (Source: VWTR 12/31/20 10k).  The operating agreement treats 

VWTRs 51% membership interest as preferred capital and entitles VWTR to 

receive interest on the initial balance of the preferred capital and the accumulated 

interest at LIBOR + 450bps.  More importantly, the preferred capital and 

accumulated interest are first in line to be paid out as the partnership generates 

sufficient revenue.   

o As of 12/31/20, the balance in the preferred capital account, including $100.9m of 

accrued interest, was $195.5m and the associated interest rate was 4.74%.   

o See table below for the FYE’17-’20 changes: 

https://www.cmegroup.com/education/files/an-introduction-to-global-carry.pdf
https://www.cmegroup.com/education/files/an-introduction-to-global-carry.pdf
https://www.cmegroup.com/education/files/an-introduction-to-global-carry.pdf
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o One way to think about this, because I know there will be some pushback on 

framing this as a positive carry component is to take a 3-5 year view (which is how 

I approach most “macro” trades, granted the macro environment can change and 

that’s when you adjust.)   

o As of May, 2021, the FSR “positive carry” is earning the “lowest yield” due to one 

month Libor and the Federal Reserve monetary policy (we’re not going to go down 

this rabbit hole and your view of whether the Fed is right or wrong should have 

zero impact, don’t lose focus).   

o The main point here is, FSR is a positive carry asset and VWTR share repurchases 

should increase the “positive carry” component of this trade.   

o Think of it this way, for every 100 bps increase in short term rates in 2021, this 

would result in ~$1.25m (exact math is unimportant, some math whiz will focus on 

$100-200k difference and miss the forest for the trees, don’t be that guy/gal). 

o Here is what accrued interest / share has evolved since FYE’17 to FYE’20.  Due 

to the decline in Libor, interest accrued has declined as evidenced by effective 

interest rate of 7.31% to 4.74%; however, VWTRs share repurchases have 

continued to increase the positive carry of FSR. 

 

o Decision Tree: 

▪ Share Repurchase & Lower Short Term Rates:  Share repurchases 

continue (no indication they wouldn’t) and we stay at ~4.75%.  “The FSR 

partnership preference account at Vidler is at $198 million as of March 31, 

2021, currently accruing interest on that account at approximately $2.3 

million/quarter.” Source: 2021 AGM. 

▪ Share Repurchases & Higher Short Term Rates: This would likely reflect 

your view of inflation concerns.  We’re not going to touch that topic, suffice 

it to say at ~4.75%, we are at the lowest “positive carry” tier for FSR and 

any increase in short term rates would serve as an additional tailwind (i.e., 

positive carry improves).  If you’re structuring a medium to long term trade, 

ideally you want to have a position that you can “pyramid” (layer in 

additional buys over time) as the tailwinds become stronger.  With FSR, I’m 

essentially “long” a long-duration asset where the cash flow realization has 

moved forward and over time the positive carry lever will be act as stronger 

tailwind.  Add some share repurchases and a compounder bro would call 

it a moat.  I’m not a compounder bro, just a bro. 

 

FYE Balance Accrued Interest Change Balance less Acc. IR Interest Rate

2017 169,600,000.00$ 75,000,000.00$   N/A 94,600,000.00$                6.20%

2018 181,700,000.00$ 87,100,000.00$   12,100,000.00$     94,600,000.00$                7.31%

2019 190,200,000.00$ 95,600,000.00$   8,500,000.00$       94,600,000.00$                6.41%

2020 195,500,000.00$ 100,900,000.00$  5,300,000.00$       94,600,000.00$                4.74%

Net Change 25,900,000.00$     

FYE Ending Shares O/S Accrued Interest /Share YoY

2017 23,122,000 $3.24

2018 20,906,704 $4.17 28.4%

2019 19,749,200 $4.84 16.2%

2020 18,561,615 $5.44 12.3%
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o Why do I think FSR cash flow/monetization has moved forward?  

▪ March 8th, 2021 Press Release: 

• “We have been successful in generating different income streams 

from Fish Springs Ranch to help offset our operating costs and in 

2020, in addition to our traditional agricultural income from the 

ranch, we entered in to a long – term lease of some of our property 

with an alternative energy provider.” 

• “We are also exploring opportunities to lease or sell a small portion 

of our total inventory of water rights at Fish Springs Ranch to 

Truckee Meadows Water Authority (“TMWA”) as well as other 

governmental agencies and private water users in the region 

outside of our service area in the North Valleys. We believe this 

arrangement, if finalized, demonstrates the benefit of the deep 

relationships we have with the stakeholders in the Reno community. 

If we are successful, this arrangement would not only allow us to 

facilitate the delivery of water to consumers beyond our current 

service area in the North Valleys but also assist TMWA and other 

governmental agencies to establish a more certain supply of water 

to the region for both environmental and growth purposes, as well 

as a back-up supply for dry years.   

▪ May 10th, 2021 Press Release: 

• “We also intend to enter into an agreement with Truckee Meadows 

Water Authority (“TMWA”) to sell up to 400 acre-feet of water credits 

from our Fish Springs Ranch inventory for use in their service areas 

and an ongoing use of 3,000 acre-feet for Truckee River instream 

flow requirements and water quality enhancement, conjunctive use, 

groundwater recharge, effluent management alternatives and 

irrigation within the Reno and Sparks, Nevada area. We expect this 

agreement to be for a period of up to 10 years and should generate 

approximately $1 million in annual revenue. This agreement reflects 

our collaborative efforts with TMWA to collect additional data 

relative to the aquifer quality and viability at Fish Springs Ranch 

(“FSR”) and aids our efforts in moving forward on the next 5,000 

acre-feet which we hope to import to the North Valleys of Reno.”   

▪ 12/31/20 10K 

• “We have entered into an option agreement with a solar company 

to lease up to 2,600 acres for solar panels and battery storage at 

$400 per acre, escalated at 2% per annum over a 26-year term with 

two additional 5-year extensions. As of December 31, 2020, the 

solar company has exercised on 727.8 acres and paid the first lease 

payment of $291,000. The solar company has elected to continue 

to option approximately 1,365 acres in preparation for future 

alternative energy projects.” 

• On the surface, this doesn’t sound like much.  Dig deeper 

(https://www.gvip.io/p/fish-springs-ranch-solar-energy-center) and 

you’ll see this is more than likely the start of a bigger project.   

https://www.gvip.io/p/fish-springs-ranch-solar-energy-center
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• The combined recurring cash flow associated with FSRs solar 

projects would look like this (including the 1,365 acres under option) 

for 2021-2030.   

• I want to take a minute here and say the math isn’t perfect, I 

acknowledge that, there are “costs” associated with this and I’m 

taking gross revenue figures.  When a Company like this is going 

from less than $100k in recurring revenue to something much 

greater, I don’t lose sleep over the 10% the math is off.   

• This also excludes the TWMA $1m in annual revenue for 10 years 

(100% upside to the recurring revenues from FSR) announced on 

in the 5/10/21 press release. 

 

 

3. Trends – From a macro lens, you have to fully understand/appreciate what Lake Mead as 

a water source represents and geographic importance.   

o Long Housing in Sunbelt - On 5/3/21, Penske Truck Rental released its latest list 

of Top Moving Destinations.  The top three destinations in 2020 were Las Vegas, 

Phoenix and Denver (all represent positive Lake Mead water demand) and equally 

important is Phoenix was #1 in and Denver #4 in 2019.  Another interesting fact 

(very tough to get hard data on), but in 2020 (during Covid-19), many installed their 

own pools and I believe this is another reason (small, but contributing) why the 

Lake Mead water levels continue to be overstated in forecasts.  In theory, if 100 

Announced late 2020 2% Under Option 2% FSR Solar

Year Acres Stream Per/Acre Year Acres Stream Per/Acre Total

2020 727.8 $291,120.00 $400.00 $291,120.00

2021 727.8 $296,942.40 $408.00 2021 1,365    $546,000.00 $400.00 $842,942.40

2022 727.8 $302,881.25 $416.16 2021 1,365    $556,920.00 $408.00 $859,801.25

2023 727.8 $308,938.87 $424.48 2022 1,365    $568,058.40 $416.16 $876,997.27

2024 727.8 $315,117.65 $432.97 2023 1,365    $579,419.57 $424.48 $894,537.22

2025 727.8 $321,420.00 $441.63 2024 1,365    $591,007.96 $432.97 $912,427.96

2026 727.8 $327,848.40 $450.46 2025 1,365    $602,828.12 $441.63 $930,676.52

2027 727.8 $334,405.37 $459.47 2026 1,365    $614,884.68 $450.46 $949,290.05

2028 727.8 $341,093.48 $468.66 2027 1,365    $627,182.37 $459.47 $968,275.85

2029 727.8 $347,915.35 $478.04 2028 1,365    $639,726.02 $468.66 $987,641.37

2030 727.8 $354,873.66 $487.60 2029 1,365    $652,520.54 $478.04 $1,007,394.20
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homes have a pool and there’s a drought, that would lead to evaporation, which 

would result in additional water use.  (To the guy/gal that just said, well that’s just 

a BS narrative, here’s the forest, he’s the tree, pool installations aren’t part of core 

thesis) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Top 10 Moving Destinations for 2020:

1.Las Vegas (Did not rank in 2019)

2.Phoenix (1)

3.Denver (4)

4.Austin (10)

5.Atlanta (2)

6.Houston (7)

7.Orlando (5)

8.Dallas (Did not rank in 2019)

9.San Antonio (Did not rank in 2019)

10.Tampa (3)
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o Long Tech – Already detailed the growth of big tech’s presence in Arizona.  

Personally, I think being “long tech capex” > “long tech.”   

o Long ESG – VWTR just started generating revenue from solar leases.  This 

revenue will continue to grow (give me a E).  The Company has repurchased over 

20%+ of shares in the last 3+ years and the Board of Directors/Management own 

over 11% of the stock (give me a G).  I left out the “S” in ESG, because to me using 

ESG as any backdrop to buy/sell something is just asinine.   

 

o Long NOLs – NOLs are to some investors what newspapers are to some hoarders.  

More energy is used in accumulating NOLs without actually finding a way to 

generate taxable income to offset than BTC mining (I’m exaggerating, but you get 

the point).  For VWTR, on a go forward basis, there will be recurring sources of 

revenue at high margins (solar leases and TMWA) and large one-off monetization 

events.  The majority of the taxable income will be offset by deferred tax assets 

and will be returned to shareholders through repurchases or dividends (most likely 

the former). 

o Long Cheap Volatility w/ Positive Carry – It’s true, I was trying to think of a picture 

that would explain how I view this combination and all I could think of was this: 

 

 

 

 

 

 

 

Year Fed NOL

Fed Tax 

Cred State NOL State & Fed

Expire 2021 $0.00 $173.00 $0.00 $

Expire 2022 through 2027 $0.00 $622.00 $0.00 $84,242.00 

Expire 2028 through 2032 $50,333.00 $3,459.00 $34,268.00 $0.00 

Expire 2033 through 2039 $98,705.00 $1,104.00 $94,858.00 $0.00 

Indefinite Expiry $6,256.00 $0.00 $0.00 $0.00 

Total $155,294.00 $5,358.00 $129,126.00 $84,242.00 
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Section V: VWTR Financials 

Balance sheet:  I purposely don’t want to write much about the balance sheet because that’s one 

reason the stock is in value purgatory.  The narrative on VWTR is shifting from NAV w/NOLs to 

income statement at a rapid pace.  Going forward, VWTRs assets will continue to generate 

growing recurring revenues from solar leases which will lower the burn rate from $5.2m to $2.5m, 

this will result in a working capital release as the Company has over the last three years has 

required $10-15m cash balance.  Moreover, as the SG&A expenses have declined since “Law & 

Order” was implemented in 2017 (and the decline you see from 2016 to 2017 was really driven 

by selling non-core assets and stock-based compensation: 

“Having reviewed our major assets, let me now turn to our running costs. We continue to 

reduce costs where possible. We estimate that our rolling net cash burn for the next 12 

months, i.e., from March 31, 2017, is now approximately $9.1 million, and it was about 

$9.9 million as of December 31, 2016. As you know, we've made considerable 

reductions in executive compensation and headcount since 2016. With the 

expected sale of UCP later this year, we believe there will be significant scope to 

reduce cost further due to the expected simplifications of operations. We aim to 

fully down our oil and gas operations in 2017, which will reduce our rolling net cash 

burn even further, and we should see reductions in the current level of Vidler project 

costs, as certain developments, notably New Mexico, reach completion.” (5/4/17 AGM, 

Webb - CFO) 

Management has been rather vigilant in lowering overhead costs (see table below) and with the 

additional recurring revenue that will continue to grow, the burn rate will slowly reduce from $5.2m 

to $3m-$3.5m by year-end 2021 and this will slowly lower cash required for working capital. 

 

I want to point out a few items here: 

• I started with Q4’18 as my beginning period for a couple of reasons.  The majority of 

changes from a cost cutting standpoint take time to be reflected in the financials.  For 

VWTR, there were certain one-time expenses associated with their relocation of their HQ 

and severance costs and you can see that reflected in SG&A reduction from 2019 to 2020.  

• “With respect to our working capital requirements, we are always attempting to 

reduce our net operating cost. We have closed the La Jolla, California office. We 

have just completed the successful transition of all treasury, financing and 

accounting, IT, HR and administrative functions to the company's new 

headquarters at Vidler's Carson City, Nevada. This is a significant driver in the 

reduction of our future net operating cost as we had significantly reduced 

Period SG&A SG&A - LTM SG&A - LTM Avg. Cash Cash - LTM Avg. Shares Repurchased $ Repurchased

Q4'18 $3.1m N/A N/A $12.6m N/A 739.4k $6.7m

Q1'19 $2.8m N/A N/A $17.2m N/A 420.4k $4.3m

Q2'19 $2.0m N/A N/A $9.7m N/A 244.2k $2.7m

Q3'19 $2.1m $9.9m $2.5m $11.6m $12.7m 100.6k $1.0m

Q4'19 $1.2m $7.9m $2.0m $18.2m $14.1m 178.7k $1.9m

Q1'20 $1.9m $7.1m $1.8m $11.6m $12.8m 397.7k $3.6m

Q2'20 $1.6m $6.8m $1.7m $11.3m $13.2m 357.7k $2.9m

Q3'20 $1.7m $6.3m $1.6m $9.9m $12.8m 238.3k $2.1m

Q4'20 $1.5m $6.7m $1.7m $9.4m $10.6m 205.7k $1.8m

Q1'21 $1.8m $6.6m $1.7m $9.5m $10.0m 107.7k $1.0m

6/10/21 (AGM) N/A N/A N/A $7.7m $9.6m 200k $2-2.5m

Q4'21 2021 Guidance $5.2m, $1.3m/q
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headcount and overall payroll and other costs as a result of this transaction 

-- transition. We have incurred a total of approximately $1.6 million in 

severance and retention costs as we continued the transition over the past 

several months. 

• I and the entire Board wish to thank John Perri for his services as CFO and Chief 

Accounting Officer to the company over the years and for playing an integral part 

in the company's evolution to get us to where we stand today. The Board at this 

time has appointed Max Webb to replace John Perri as CFO, with immediate effect 

in addition to his duties as Executive Chairman. We have an ongoing review of 

the cost base as assets are monetized, and we are always seeking ways to 

source recurring revenue streams on our assets, such as land leases, 

grazing leases and water right leases on non-core assets. And from this 

point forward, we estimate that our annual net operating cash cost, that is, 

direct project cost with all overhead net of operating income, will be 

approximately $5.5 million.” (AGM, 5/3/19). 

• The working capital required based on my simple math is ~2x net burn rate (and this is 

really a ballpark estimate, I don’t believe it’s 3x or 1x because VWTR averaged cash 

balance of ~2x the 2020 SG&A run rate expense of $5.5m (~$11-12m in 2019).  For 2021 

the SG&A figure is forecasted to be ~$5.2m, the key difference is with the addition of solar 

lease revenues, the net figure is closer to $3m-$3.5 by FYE’21.  Going into 2022-2025, 

due to small 2%/yr. lease revenue escalation and additional lease revenue (on option), we 

could slowly see a path to $1-$1.5m burn rate and the recurring revenue (although small) 

combined with the overhead expense reductions made during the last three years will start 

to attract an investor base that isn’t 100% focused on the balance sheet/NOL/NAV angle.  

The narrative shift of VWTR as an income statement and earning power is a 2021+ trade.   

• The $7.7m cash figure was provided by management at the 2021 AGM (6/10/21), which 

supports the lower working capital requirements for the next 12 months (assume net burn 

rate for 2021 is $3m-$3.5m x 2 = $6-7m).   

• The Q2’21 shares repurchased is based on 91,455 shares ($823k) repurchased in April, 

2021 and comments made during the 2021 AGM “However, I understand we can, and 

indeed, we have purchased certain blocks of shares if they're available and -- under 

certain trading restrictions under our safe harbor plan.” This is further supported by the 

decline in cash balance from $9.5m at Q1’21 to $7.7m as of 6/10/21.   
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Income Statement: 

For a company like VWTR where monetization of assets has historically been the main driver of 

cash flow and sales are lumpy, the quarterly income statement is not really useful.  Below you’ll 

see why there’s a narrative shift that is hidden in plain sight. 

  

• Monetization of recent assets provide evidence the Company owns extremely valuable 

assets and you can see that in GM% over the last four years and through Q1’21.  VWTRs 

asset monetization combined with growing recurring revenue profile is turning into an 

80%+ gross margin business and with overhead expenses, the Company will have the 

opportunity to continue repurchases or start a dividend if they view repurchases as a lower 

priority. 

 

• Dodge Flat Sale: At the 2021 AGM, VWTR noted the margin profile on their recent Dodge 

Flat asset sale, “We sold 612.62 acre feet of the water rights at Dodge Flat for $4.1 million 

in 2020 and the remaining 296 acre feet in Q1 of 2021 for $2.074 million. The entire Dodge 

Flat asset has now been sold, and that involved 1,064 acres and 1,428 acre feet of water 

Period GM%

2018 - Annual 51.70%

2018 - Annual 63.40%

2019 - Annual 71.10%

2020 - Annual 80.00%

2021 - Q1'LTM 81.40%

Year 2017 2018

Period Annual Annual Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly Quarterly

Income Statement 12/31/2017 12/31/2018 3/31/2019 6/30/2019 9/30/2019 12/31/2019 3/31/2019 6/30/2019 9/30/2019 12/31/2019 3/31/2019 6/30/2019 9/30/2019 12/31/2019

Revenues $26.39 $13.64 $11.98 $2.43 $4.05 $10.15 $0.04 $3.78 $1.94 $3.27 $2.72 TWT TWT TWT

Other Revenues $1.00 $0.70 $0.14 $0.23 $0.20 $0.22 $0.19 $0.06 $0.13 $0.18 $0.22 TWT TWT TWT

Total Revenues $27.39 $14.34 $12.12 $2.66 $4.26 $10.37 $0.23 $3.85 $2.07 $3.45 $2.93 TWT TWT TWT

Cost of Goods Sold ($13.22) ($5.25) ($2.58) ($1.71) ($0.71) ($3.50) ($0.01) ($0.28) ($0.52) ($1.11) ($0.38) TWT TWT TWT

Gross Profit $14.17 $9.09 $9.54 $0.96 $3.55 $6.87 $0.22 $3.57 $1.55 $2.34 $2.56 TWT TWT TWT

   % Gross Margins 51.70% 63.40% 78.70% 35.90% 83.40% 66.20% 94.30% 92.70% 75.00% 67.80% 87.20% TWT TWT TWT

Selling General & Admin Expenses ($12.41) ($11.05) ($2.75) ($1.97) ($2.07) ($1.15) ($1.93) ($1.61) ($1.65) ($1.54) ($1.80) TWT TWT TWT

Depreciation & Amortization ($0.31) ($0.08) ($0.11) ($0.10) ($0.10) ($0.10) ($0.10) ($0.09) ($0.05) ($0.05) ($0.05) TWT TWT TWT

Other Operating Expenses -12.72 -11.12 -2.85 -2.08 -2.17 -1.25 -2.03 -1.7 -1.7 -1.59 -1.84 TWT TWT TWT

Operating Income 1.45 -2.03 6.68 -1.12 1.38 5.62 -1.81 1.86 -0.15 0.75 0.71 TWT TWT TWT

Net Income 0.46 -3.33 6.68 -1.12 1.38 4.58 -1.81 1.86 -0.15 10.1 0.53 TWT TWT TWT

Diluted EPS Excl Extra Items 0.26 -0.15 0.33 -0.06 0.07 0.23 -0.09 0.1 -0.01 0.54 0.03 TWT TWT TWT

Weighted Average Basic Shares Outstanding 23.12 22.07 20.54 20.19 20.04 19.92 19.65 19.28 18.92 18.7 18.54 TWT TWT TWT

   % Change YoY 0.30% -4.50% -11.10% -9.70% -7.90% -5.60% -4.30% -4.50% -5.60% -6.10% -5.60% TWT TWT TWT

Special Dividends Per Share $5.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 TWT TWT TWT

Quarterly

2019 2019 2019

Year 2017 2018

Period Annual Annual LTM LTM LTM LTM LTM LTM LTM LTM LTM LTM LTM LTM

Income Statement (TTM) 12/31/2017 12/31/2018 3/31/2019 6/30/2019 9/30/2019 12/31/2019 3/31/2020 6/30/2020 9/30/2020 12/31/2020 3/31/2021 6/30/2021 9/30/2021 12/31/2020

Revenues $26.39 $13.64 $25.37 $17.32 $21.14 $28.61 $16.67 $18.02 $15.91 $9.03 $11.71 TWT TWT TWT

Other Revenues $1.00 $0.70 $0.74 $0.84 $0.66 $0.80 $0.85 $0.68 $0.61 $0.57 $0.60 TWT TWT TWT

Total Revenues $27.39 $14.34 $26.11 $18.17 $21.80 $29.41 $17.52 $18.70 $16.52 $9.60 $12.30 TWT TWT TWT

   % Change YoY

Cost of Goods Sold ($13.22) ($5.25) ($7.61) ($5.17) ($5.78) ($8.50) ($5.93) ($4.50) ($4.31) ($1.92) ($2.29) TWT TWT TWT

Gross Profit $14.17 $9.09 $18.51 $12.99 $16.02 $20.92 $11.59 $14.20 $12.21 $7.68 $10.02 TWT TWT TWT

   % Change YoY

   % Gross Margins 51.70% 63.40% 70.90% 71.50% 73.50% 71.10% 66.20% 75.90% 73.90% 80.00% 81.40% TWT TWT TWT

Selling General & Admin Expenses ($12.41) ($11.05) ($10.83) ($10.68) ($9.85) ($7.94) ($7.12) ($6.76) ($6.34) ($6.73) ($6.60) TWT TWT TWT

Depreciation & Amortization ($0.31) ($0.08) ($0.16) ($0.25) ($0.33) ($0.41) ($0.41) ($0.40) ($0.34) ($0.29) ($0.24) TWT TWT TWT

Other Operating Expenses ($12.72) ($11.12) ($10.99) ($10.93) ($10.18) ($8.35) ($7.53) ($7.15) ($6.69) ($7.02) ($6.84) TWT TWT TWT

Operating Income $1.45 ($2.03) $7.52 $2.07 $5.84 $12.56 $4.07 $7.05 $5.52 $0.65 $3.18 TWT TWT TWT

   % Operating Margins 5.30% -14.20% 28.80% 11.40% 26.80% 42.70% 23.20% 37.70% 33.40% 6.80% 25.80% TWT TWT TWT

Income Tax Expense ($3.08) ($0.05) ($0.05) $0.02 $0.02 $9.33 $9.15

Earnings From Continuing Operations $7.26 ($3.37) $6.18 $0.80 $6.85 $11.53 $3.03 $6.01 $4.49 $10.00 $12.34 TWT TWT TWT

Net Income $0.46 ($3.33) $6.22 $0.80 $6.85 $11.53 $3.03 $6.01 $4.49 $10.00 $12.34 TWT TWT TWT

Diluted EPS Excl Extra Items $0.26 ($0.15) $0.29 $0.04 $0.33 $0.57 $0.15 $0.31 $0.23 $0.52 $0.65 TWT TWT TWT

Special Dividends Per Share $5.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 TWT TWT TWT

LTM

2019 2020 2021
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rights at a combined gross margin of the asset of 89.4% on the total revenue of 

$18.4 million.”  

• LTSCs -  This is an update from the 2021 AGM on 6/10/21.  The analysis on LTSCs in the 

macro section was indeed conservative.  Management made the following comments: 

o 2021 AGM: “We will start with Arizona. Our long-term storage credits are part of 
the solution to the Colorado River Lower Basin structural deficit, shortage 
declarations and the needs of new communities, homebuilders, state agencies and 
other users. In addition, Phoenix and Pinal AMAs are experiencing water 
shortages. Our long-term storage credits banked in Harquahala Valley can 
be used as a new water source to support existing users and for the 
development of those areas.” 

o 2021 AGM: “Our current inventory is 28,147 credits banked in the Phoenix 
AMA and 250,683 credits banked at our recharge site in La Paz County, 
Arizona, within the Harquahala groundwater basin. As of July 1, 2021, Phoenix 
AMA pricing will be set at $400 per credit. Harquahala credit pricing is close to the 
same.” 

o 2020 AGM:  Management noted a $100 spread between Harquahala and Phoenix 
AMA LTSCs, “I get a lot of questions from time to time from our investors on how 
-- first looking for guidance on how to price Harquahala credits. And as we have 
said before, what we do is we kind of look at what the pricing of an AMA credit is 
and price a Harquahala credit about $100 cheaper but as demand for these 
credits grow, that gap will continue to close.” 

o This pricing change is not reflected in the share price of VWTR and I used $380.0 
for Harquahlah vs. $400 for Phoenix AMA, it’s a 5% discount based on “pricing is 
close to the same”; if you want to use 10%, that’s fine.  I’m very comfortable using 
$380 because I believe pricing has room for upside during the next 12 months.   

 

• Nevada Assets-  The comments regarding Fish Springs Ranch at the 2021 AGM also 
further support the price discovery of water infrastructure assets.   

o “In Nevada, our water resources are positioned to be utilized for new development 
growth, both in the North Valleys of Reno and Lyon County, where supplies for 
new growth in these areas are limited. Our subsidiary, Fish Springs Ranch, has 
a current inventory of 7,756 water credits banked with TMWA, and we have 
governmental permitting underway to move the next 5,000 acre feet 
permitted for use in the Reno/Sparks.” 

o “Our latest sale was at $36,000 per acre foot. But as I'll note later, we have 
increased our pricing for residential development use to $41,500 per acre 
foot that took effect May 1, 2020. “ 

LTSCs 2020 2021 Change

Phoenix AMA - LTSCs 28,147             28,147              N/A

Per $350.0 $400.0 14.3%

Total $9,851,450.0 $11,258,800.0 14.3%

Harquahlah - LTSCs 250,683           250,683            N/A

Per $275.0 $380.0 38.2%

Total $68,937,825.0 $95,259,540.0 38.2%

Total $78,789,275.0 $106,518,340.0 35.2%

Shares O/S -Weighted 19,132,000      18,544,000       -3.1%

Per Share $4.12 $5.74 39.5%

Note: As of 4/30/21, shares O/S was 18,384,170
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o “In addition, we own or control the equivalent of 4,192 acre feet of municipal 
and industrial water rights in and around the Dayton corridor in Lyon County, 
Nevada. Our most recent sale and pricing is at $26,000 per acre foot.” 

o “We sold 134 acre feet of Fish Springs Water for $4.7 million in 2019, and that 
pricing was $35,000 per acre foot and 17 acre feet of Fish Springs Water right in 
2020 year-to-date, and that pricing was at $36,000 per acre foot.” 

o “But I would like to point out our pipeline capacity of 22,000 acre feet that is solely 

owned by Fish Springs Ranch, and that additional capacity can be monetized in 

the future.” 

o “So what I'm trying to tell you is that the total water rights on the ranch is 13,000 

acre feet. We've already moved in 8,000. We're going after the 3,000 out of 

the remaining 5,000. Then we'll go back for the remaining 2,000, which is a 

total of 13,000. The pipeline has a capacity of 22,000 acre feet. So that 

capacity could sign to -- could be sold to other individuals that would like to 

move their water in surrounding basins into the Reno/Sparks area.” 

• I understand the above bullet points are copy/paste and normally I’m skeptical of 
management commentary and if this was the legacy management/BoD, I would not put 
heavy weight on the comments.  However, over the last three years, VWTR has gained 
management credibility as evidenced by cost cutting measures and share repurchases.  
They’ve done exactly what they said they would do and they deserve credit for that.  Since 
I believe we are entering a period where water assets are going through “price discovery” 
period, it’s the income statement and cash flow profile of VWTR that will experience a 
narrative shift.  Due to the Company’s sizable NOLs, the majority of taxable income will 
flow to the bottom line and further support share repurchases or a dividend based on 
management/BoD priority. 

• There are many investors that have started VWTR analysis starting with the  balance 
sheet and the conclusion has been, it’s cheap.  You can do a search on 
SeekingAlpha/VIC/MOI and all the commentary revolves around VWTR being cheap on 
an NAV basis.  That’s not the thesis I’m laying out here, my thesis is simply the earning 
power, margin profile and “price discovery” of water assets is a 2021+ narrative shift that 
will first flow through the income statement and as a result support additional shareholder 
friendly capital allocation (repurchases / dividends). 

Shareholder Base: 

  

• I want to spend some time on the shareholder base of VWTR because I believe the 
adjusted float of the stock is another under-appreciated part of the story.  Just to be 
clear, there is a lag time on this reporting as Form 13Fs are due within 45 days after 
the end of the calendar quarter.  The most recent 13Fs available were holdings 
reported as of 3/31/21, released around mid-May; the 6/30/21 13Fs will be released 
around mid-August and we’ll have better on the holdings.   

• Here the idea is to try and gain insight on how VWTR has a strong shareholder base 
and at what levels they could become sellers. 

Date Amundi Bandera First Eric Speron Max Webb Dorothy & Weymouth Robotti Geode LA Capital Parametric Bridgeway Total Change Shares Repurchased O/S Adj Float

13F 03/31/2019 2,590,233 999,432 993,934 60,000 85,775 19,748 121,885 247,376 95,000 5,213,383 420,394         20,391,535.00 15,178,152

13F 06/30/2019 2,483,982 999,432 974,563 61,000 85,775 19,748 114,785 256,383 95,000 5,090,668 -122,715 244,198         20,053,893.00 14,963,225

13F 09/30/2019 2,480,570 1,049,432 995,633 65,305 85,775 19,748 114,025 260,005 95,000 5,165,493 74,825 100,557         19,959,348.00 14,793,855

13F 12/31/2019 2,477,426 1,049,432 992,845 65,305 85,775 19,748 110,256 264,248 11,930 85,000 5,161,965 -3,528 178,743         19,749,200.00 14,587,235

13F 03/31/2020 2,475,024 1,049,432 989,826 70,605 105,621 49,321 107,406 277,101 16,796 60,000 5,201,132 39,167 397,693         19,537,523.00 14,336,391

13F 06/30/2020 2,470,107 1,049,432 965,356 70,605 105,621 49,321 105,606 287,725 22,026 40,267 55,000 5,221,066 19,934 357,745         19,176,520.00 13,955,454

13F 09/30/2020 2,496,366 1,049,432 933,765 70,605 105,621 49,321 248,826 287,974 27,707 56,079 70,000 5,395,696 174,630 238,264         18,787,134.00 13,391,438

13F 12/31/2020 2,486,939 1,049,432 930,585 73,105 105,621 49,321 298,311 293,109 30,217 69,656 70,000 5,456,296 60,600 107,741         18,561,615.00 13,105,319

13F 03/31/2021 2,481,049 1,049,432 925,646 73,105 106,585 55,416 371,561 307,553 35,926 122,217 102,000 5,630,490 174,194 91,455         18,439,077.00 12,808,587
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• I’ve used the color black to identify management and board ownership stake, as of 
3/31/21, management and board owned approximately 2.2m shares and in blue are 
shareholders that have held a stable position in VWTR or started to accumulate in the 
last two years.  Here is the summary table: 

 

• As you can see, both groups have been net buyers of VWTR over the last two years 
and using the shares outstanding as of 3/31/21, this represents 30.5% (vs. 25.6% as 
of 3/31/19).  The aforementioned figures take into account the repurchase of shares 
since 3/31/19, totaling 2.2m, however there is a reason why these figures won’t exactly 
match.  Here’s why, I’m using shares outstanding at a point in time while VWTR on 
their quarterly financials report a weighted average shares figure, that adjusts for the 
period.  Since we have monthly share repurchase figures from the 10Q and can also 
see what the shares outstanding are at point in time from the 10Q, I believe my figures 
are a better representation for the adjusted float calculation.  Just to close the loop on 
this “lag” and you can “trust, but verify”: 

• On 5/11/21, VWTR filed their Q1’21 10Q for the period ending 3/31/21: 
o Although the period is ending 3/31/21, they provide an updated shares 

outstanding as of 4/30/21 of 18,384,170.   

 

• In the table above, I used the 3/31/21 shares outstanding that I calculated based on 
the reported 10-K shares outstanding then backed out the repurchased shares during 
the three-month period, totaling 107,741 shares.  For the 3/31/21 to 6/30/21 period, 
the only data we have is an April shares outstanding figure of 18,384,170. 

 

 

 

• I know this can be confusing, but here are the main takeaways: 
o VWTR management and board of directors’ incentives are aligned with 

shareholders. 
o There is a growing list of other institutional shareholders that continue to 

accumulate VWTR shares. 
o During this two-year period, 3/31/19 to 3/31/21, VWTR has continued to 

repurchase shares, totaling 2.1m shares.  We also know from the 3/31/21 10Q, 
VWTR repurchased approximate 90k shares in the month of April, 2021.  We 
also know that based on the reported cash balance from the annual meeting 

Filing Date Blue Black Total O/S Ownership as a % Adjusted Float

13F 03/31/2019 3,054,494 2,158,889 5,213,383 20,391,535 25.6% 15,178,152

13F 06/30/2019 2,950,150 2,140,518 5,090,668 20,053,893 25.4% 14,963,225

13F 09/30/2019 2,949,600 2,215,893 5,165,493 19,959,348 25.9% 14,793,855

13F 12/31/2019 2,948,860 2,213,105 5,161,965 19,749,200 26.1% 14,587,235

13F 03/31/2020 2,936,327 2,264,805 5,201,132 19,537,523 26.6% 14,336,391

13F 06/30/2020 2,980,731 2,240,335 5,221,066 19,176,520 27.2% 13,955,454

13F 09/30/2020 3,186,952 2,208,744 5,395,696 18,787,134 28.7% 13,391,438

13F 12/31/2020 3,248,232 2,208,064 5,456,296 18,561,615 29.4% 13,105,319

13F 03/31/2021 3,420,306 2,210,184 5,630,490 18,439,077 30.5% 12,808,587

365,812 51,295 417,107 -1,952,458 N/A -2,369,565

12.0% 2.4% 8.0% -9.6% N/A -15.6%

Change from 3/31/19

Change from 3/31/19
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in June, 2021 that VWTR repurchased additional shares.  The “unknown 
unknown” is the exact number of shares repurchased in May & June and the 
reported shares from large shareholders between 3/31/21 and 6/30/21 (not a 
make or break for the thesis). 

o The most important takeaway is the adjusted float of VWTR is closer to 12.8m 
shares and (likely less when we see the 6/30/21 10Q).  The free float for VWTR 
is very tight here and based on my experience as we started accumulating our 
position, VWTR is not very easy to accumulate and the question I’ve asked 
some people is, what do you think would happen if someone NEEDED to 
purchase 100,000 shares in a 1-2 hour period?  I’ll explain later why this might 
be important. 
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Share Repurchases - As mentioned earlier, there were changes to the board of directors and management in 2016-2017.  These 
changes resulted in positioning VWTR with “focus wins” strategy in water assets, improving capital allocation and right-sizing the 
cost structure.  We’ll spend a few pages and ink detailing the share repurchase activity since it was started in March, 2018. 

• The table below details the monthly shares repurchases starting in March, 2018 to April, 2021.  During this period, VWTR 
has repurchased over 20% of shares outstanding. 

• For 5/31/21 to 12/31/21 period, I assumed no shares were repurchased (even though we know shares were repurchased 
based on AGM). 

• Main Takeaway -  Since the repurchase authority was approved and started, VWTR has been very aggressive in 
repurchasing shares (20%+) and since the assets have appreciated substantially, VWTR has acted in the best interest of 
minority shareholders.   

 

Year Period Ending Share Repo'd 3 Mo. Avg. 6 Mo. Avg. 12 Mo. Avg. 3 Mo. Accum 6 Mo. Accum. 12 Mo. Accum. Shares O/S Accum. Sh. Repo. %

01/31/2018

02/28/2018

03/31/2018 442,428 23,090,207 1.9%

04/30/2018 189,446 22,647,779 2.7%

05/31/2018 311,099 314,324 942,973 22,458,333 4.1%

06/30/2018 211,815 237,453 712,360 22,147,234 5.0%

07/31/2018 185,468 236,127 708,382 21,935,419 5.8%

08/31/2018 177,190 191,491 252,908 574,473 1,517,446 21,749,951 6.6%

09/30/2018 198,232 186,963 212,208 560,890 1,273,250 21,572,761 7.4%

10/31/2018 313,329 229,584 232,856 688,751 1,397,133 21,374,529 8.8%

11/30/2018 154,496 222,019 206,755 666,057 1,240,530 21,061,200 9.5%

12/31/2018 271,544 246,456 216,710 739,369 1,300,259 20,906,704 10.6%

01/31/2019 111,209 179,083 204,333 537,249 1,226,000 20,635,160 11.1%

02/28/2019 132,416 171,723 196,871 224,889 515,169 1,181,226 2,698,672 20,523,951 11.7%

03/31/2019 176,769 140,131 193,294 202,751 420,394 1,159,763 2,433,013 20,391,535 12.5%

04/30/2019 81,151 130,112 154,598 193,727 390,336 927,585 2,324,718 20,214,766 12.8%

05/31/2019 79,722 112,547 142,135 174,445 337,642 852,811 2,093,341 20,133,615 13.1%

06/30/2019 83,325 81,399 110,765 163,738 244,198 664,592 1,964,851 20,053,893 13.5%

07/31/2019 11,220 58,089 94,101 149,217 174,267 564,603 1,790,603 19,970,568 13.6%

08/31/2019 0 31,515 72,031 134,451 94,545 432,187 1,613,413 19,959,348 13.6%

09/30/2019 89,337 33,519 57,459 125,377 100,557 344,755 1,504,518 19,959,348 13.9%

10/31/2019 78,238 55,858 56,974 105,786 167,575 341,842 1,269,427 19,870,011 14.3%

11/30/2019 42,573 70,049 50,782 96,459 210,148 304,693 1,157,504 19,791,773 14.5%

12/31/2019 57,932 59,581 46,550 78,658 178,743 279,300 943,892 19,749,200 14.7%

01/31/2020 55,519 52,008 53,933 74,017 156,024 323,599 888,202 19,691,268 15.0%

02/29/2020 98,226 70,559 70,304 71,168 211,677 421,825 854,012 19,635,749 15.4%

03/31/2020 243,948 132,564 96,073 76,766 397,693 576,436 921,191 19,537,523 16.4%

04/30/2020 71,541 137,905 94,957 75,965 413,715 569,739 911,581 19,293,575 16.8%

05/31/2020 45,514 120,334 95,447 73,114 361,003 572,680 877,373 19,222,034 16.9%

06/30/2020 240,690 119,248 125,906 86,228 357,745 755,438 1,034,738 19,176,520 18.0%

07/31/2020 75,095 120,433 129,169 91,551 361,299 775,014 1,098,613 18,935,830 18.3%

08/31/2020 73,601 129,795 125,065 97,685 389,386 750,389 1,172,214 18,860,735 18.6%

09/30/2020 89,568 79,421 99,335 97,704 238,264 596,009 1,172,445 18,787,134 19.0%

10/31/2020 73,955 79,041 99,737 97,347 237,124 598,423 1,168,162 18,697,566 19.3%

11/30/2020 61,996 75,173 102,484 98,965 225,519 614,905 1,187,585 18,623,611 19.6%

12/31/2020 69,704 68,552 73,987 99,946 205,655 443,919 1,199,357 18,561,615 19.9%

01/31/2021 19,911 50,537 64,789 96,979 151,611 388,735 1,163,749 18,491,911 20.0%

02/28/2021 32,923 40,846 58,010 91,537 122,538 348,057 1,098,446 18,472,000 20.1%

03/31/2021 54,907 35,914 52,233 75,784 107,741 313,396 909,405 18,439,077 20.4%

04/30/2021 91,455 59,762 55,149 77,443 179,285 330,896 929,319 18,384,170 20.8%

05/31/2021                     -   48,787 44,817 73,650 146,362 268,900 883,805 18,384,170 20.8%

06/30/2021                     -   30,485 33,199 53,593 91,455 199,196 643,115 18,384,170 20.8%

07/31/2021                     -                      -   29,881 47,335                     -   179,285 568,020 18,384,170 20.8%

08/31/2021                     -                      -   24,394 41,202                     -   146,362 494,419 18,384,170 20.8%

09/30/2021                     -                      -   15,243 33,738                     -   91,455 404,851 18,384,170 20.8%

10/31/2021                     -                      -                       -   27,575                     -                       -   330,896 18,384,170 20.8%

11/30/2021                     -                      -                       -   22,408                     -                       -   268,900 18,384,170 20.8%

12/31/2021                     -                      -                       -   16,600                     -                       -   199,196 18,384,170 20.8%

2018

2019

2020

2021
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• The table above takes volume into account and there’s a reason why we spent quite a bit of time analyzing this.  Currently, 
VWTRs share repurchases are through a 10b5-1 plan and these plans are naturally opaque.   

• VWTR is limited to repurchasing a maximum of 20% of prior four-week average daily trading volume (“ADTV”).  In addition, 
10b5-1 plans can have price limitations; for example, a company with a 10b5-1 plan can create a plan that only buys shares 
at X% of ADTV and up to a price ceiling.   

• The rationale for making an attempt to understand the 10b5-1 plan is really to have a view on what % of daily volume VWTR 
is repurchasing shares and how that relates to price.   

• The “Repo as a %” column is based on shares repurchased during the month divided by the prior months volume (ex. during 
March, 2018 VWTR repurchased 442,428 shares, volume for the previous month was 2,273,200; resulting in 19.5% of 
shares).  Again, these are just estimates as we don’t know the exact details of the 10b5-1 plan, we’re just trying to make 
the “gray area” more black and white, knowing it’s not exact. 

Year Period Ending Share Repo'd Volume for Mo. Accumulalted Vol 6 Mo. Avg. Repo as % 3 Mo Avg. 6 Mo Avg. 12 Mo. Avg. Price Amount Paid Amount Paid 3 Mo. Avg. 6 Mo. Avg. 12 Mo. Avg. 3 Mo. Accum 6 Mo. Accum. 12 Mo. Accum.

01/31/2018 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

02/28/2018 N/A 2,273,200 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

03/31/2018 442,428 3,162,700 N/A N/A 19.5% N/A N/A N/A $11.29 $4,995,012.12 $5.00m N/A N/A N/A N/A N/A N/A

04/30/2018 189,446 2,668,600 5,831,300 N/A 6.0% N/A N/A N/A $11.32 $2,144,528.72 $2.14m N/A N/A N/A N/A N/A N/A

05/31/2018 311,099 2,471,100 8,302,400 N/A 11.7% 11.6% N/A N/A $11.33 $3,524,751.67 $3.52m $3.55m N/A N/A $10.66m N/A N/A

06/30/2018 211,815 2,814,300 11,116,700 N/A 8.6% 8.6% N/A N/A $10.90 $2,308,783.50 $2.31m $2.66m N/A N/A $7.98m N/A N/A

07/31/2018 185,468 1,580,600 12,697,300 2,495,083 6.6% 6.4% N/A N/A $12.42 $2,303,512.56 $2.30m $2.71m N/A N/A $8.14m N/A N/A

08/31/2018 177,190 1,639,200 14,336,500 2,389,417 11.2% 8.4% 10.1% N/A $12.31 $2,181,208.90 $2.18m $2.26m $2.91m N/A $6.79m $17.46m N/A

09/30/2018 198,232 1,630,200 15,966,700 2,280,957 12.1% 6.6% 8.9% N/A $12.28 $2,434,288.96 $2.43m $2.31m $2.48m N/A $6.92m $14.90m N/A

10/31/2018 313,329 1,724,700 17,691,400 2,075,529 19.2% 14.2% 8.8% N/A $11.53 $3,612,683.37 $3.61m $2.74m $2.73m N/A $8.23m $16.37m N/A

11/30/2018 154,496 1,583,800 19,275,200 1,920,557 9.0% 10.1% 10.5% N/A $10.17 $1,571,224.32 $1.57m $2.54m $2.40m N/A $7.62m $14.41m N/A

12/31/2018 271,544 2,008,100 21,283,300 1,854,414 17.1% 15.0% 9.7% N/A $9.58 $2,601,391.52 $2.60m $2.60m $2.45m N/A $7.79m $14.70m N/A

01/31/2019 111,209 1,433,900 1,657,214 5.5% 7.7% 12.1% $9.81 $1,090,960.29 $1.09m $1.75m $2.25m N/A $5.26m $13.49m N/A

02/28/2019 132,416 1,442,200 2,876,100 1,637,443 9.2% 10.3% 10.2% 10.8% $10.60 $1,403,609.60 $1.40m $1.70m $2.12m $2.51m $5.10m $12.71m $30.17m

03/31/2019 176,769 1,582,900 4,459,000 1,629,400 12.3% 6.5% 11.8% 10.1% $10.44 $1,845,468.36 $1.85m $1.45m $2.02m $2.25m $4.34m $12.13m $27.02m

04/30/2019 81,151 1,383,700 5,842,700 1,594,186 5.1% 8.8% 8.1% 10.3% $10.76 $873,184.76 $0.87m $1.37m $1.56m $2.15m $4.12m $9.39m $25.75m

05/31/2019 79,722 1,274,600 7,117,300 1,529,886 5.8% 5.8% 9.0% 9.8% $11.30 $900,858.60 $0.90m $1.21m $1.45m $1.93m $3.62m $8.72m $23.13m

06/30/2019 83,325 1,958,200 9,075,500 1,583,371 6.5% 5.8% 6.2% 9.8% $11.16 $929,907.00 $0.93m $0.90m $1.17m $1.81m $2.70m $7.04m $21.75m

07/31/2019 11,220 1,243,200 10,318,700 1,474,100 0.6% 2.8% 6.2% 9.3% $11.41 $128,020.20 $0.13m $0.65m $1.01m $1.63m $1.96m $6.08m $19.57m

08/31/2019 0 1,568,300 11,887,000 1,493,300 0.0% 2.1% 4.2% 8.5% $0.00 $0.00 $0.00m $0.35m $0.78m $1.45m $1.06m $4.68m $17.39m

09/30/2019 89,337 1,054,800 12,941,800 1,437,957 5.7% 1.7% 3.8% 8.0% $10.15 $906,770.55 $0.91m $0.34m $0.62m $1.32m $1.03m $3.74m $15.86m

10/31/2019 78,238 856,600 13,798,400 1,334,200 7.4% 4.3% 3.4% 7.0% $10.19 $797,245.22 $0.80m $0.57m $0.61m $1.09m $1.70m $3.66m $13.05m

11/30/2019 42,573 863,600 14,662,000 1,259,900 5.0% 4.4% 3.8% 6.7% $10.80 $459,788.40 $0.46m $0.72m $0.54m $0.99m $2.16m $3.22m $11.94m

12/31/2019 57,932 936,300 15,598,300 1,211,571 6.7% 6.4% 3.2% 5.7% $11.07 $641,307.24 $0.64m $0.63m $0.49m $0.83m $1.90m $2.93m $9.98m

01/31/2020 55,519 774,000 1,042,400 5.9% 4.2% 5.0% 5.7% $10.49 $582,394.31 $0.58m $0.56m $0.56m $0.79m $1.68m $3.39m $9.47m

02/29/2020 98,226 880,900 1,654,900 990,643 12.7% 8.2% 5.8% 5.7% $10.22 $1,003,869.72 $1.00m $0.74m $0.73m $0.76m $2.23m $4.39m $9.07m

03/31/2020 243,948 2,739,100 4,394,000 1,157,900 27.7% 11.5% 10.7% 6.4% $8.37 $2,041,844.76 $2.04m $1.21m $0.92m $0.77m $3.63m $5.53m $9.27m

04/30/2020 71,541 2,486,900 6,880,900 1,362,486 2.6% 9.4% 7.0% 5.9% $7.83 $560,166.03 $0.56m $1.20m $0.88m $0.75m $3.61m $5.29m $8.95m

05/31/2020 45,514 1,451,000 8,331,900 1,447,400 1.8% 5.2% 6.6% 5.3% $8.00 $364,112.00 $0.36m $0.99m $0.87m $0.70m $2.97m $5.19m $8.42m

06/30/2020 240,690 2,377,200 10,709,100 1,663,629 16.6% 5.4% 7.5% 6.2% $8.05 $1,937,554.50 $1.94m $0.95m $1.08m $0.79m $2.86m $6.49m $9.42m

07/31/2020 75,095 1,110,100 11,819,200 1,688,457 3.2% 4.0% 7.2% 6.4% $8.33 $625,541.35 $0.63m $0.98m $1.09m $0.83m $2.93m $6.53m $9.92m

08/31/2020 73,601 978,200 12,797,400 1,717,629 6.6% 7.9% 6.3% 6.9% $8.73 $642,536.73 $0.64m $1.07m $1.03m $0.88m $3.21m $6.17m $10.56m

09/30/2020 89,568 1,125,500 13,922,900 1,752,571 9.2% 4.0% 5.3% 7.1% $8.89 $796,259.52 $0.80m $0.69m $0.82m $0.87m $2.06m $4.93m $10.45m

10/31/2020 73,955 862,200 14,785,100 1,484,443 6.6% 7.4% 4.9% 7.0% $8.92 $659,678.60 $0.66m $0.70m $0.84m $0.86m $2.10m $5.03m $10.32m

11/30/2020 61,996 884,300 15,669,400 1,255,500 7.2% 5.5% 7.8% 7.2% $8.80 $545,564.80 $0.55m $0.67m $0.87m $0.87m $2.00m $5.21m $10.40m

12/31/2020 69,704 993,200 16,662,600 1,190,100 7.9% 7.2% 5.1% 7.2% $8.89 $619,668.56 $0.62m $0.61m $0.65m $0.86m $1.82m $3.89m $10.38m

01/31/2021 19,911 1,084,300 2,077,500 1,005,400 2.0% 3.9% 6.5% 7.0% $9.40 $187,163.40 $0.19m $0.45m $0.58m $0.83m $1.35m $3.45m $9.98m

02/28/2021 32,923 799,300 2,876,800 961,000 3.0% 4.1% 4.9% 6.5% $9.11 $299,928.53 $0.30m $0.37m $0.52m $0.77m $1.11m $3.11m $9.28m

03/31/2021 54,907 2,169,800 5,046,600 1,131,229 6.9% 2.9% 5.5% 5.4% $9.13 $501,300.91 $0.50m $0.33m $0.47m $0.64m $0.99m $2.81m $7.74m

04/30/2021 91,455 1,399,300 6,445,900 1,170,343 4.2% 4.4% 4.2% 5.7% $9.00 $823,095.00 $0.82m $0.54m $0.50m $0.67m $1.62m $2.98m $8.00m

05/31/2021                     -   1,376,900 7,822,800 1,243,871 0.0% 2.7% 3.7% 5.8% $10.00 $0.00 $0.00m $0.44m $0.41m $0.64m $1.32m $2.43m $7.64m

06/30/2021                     -   1,030,900 8,853,700 1,264,814 0.0% 1.8% 2.3% 4.2% $10.50 $0.00 $0.00m $0.27m $0.30m $0.48m $0.82m $1.81m $5.70m

07/31/2021                     -   1,030,900 9,884,600 1,270,200 0.0% 0.0% 2.3% 4.1% $11.50 $0.00 $0.00m $0.00m $0.27m $0.42m $0.00m $1.62m $5.08m

08/31/2021                     -   1,030,900 10,915,500 1,262,571 0.0% 0.0% 1.6% 3.6% $12.00 $0.00 $0.00m $0.00m $0.22m $0.37m $0.00m $1.32m $4.43m

09/30/2021                     -   1,030,900 11,946,400 1,295,657 0.0% 0.0% 1.1% 2.9% $12.00 $0.00 $0.00m $0.00m $0.14m $0.30m $0.00m $0.82m $3.64m

10/31/2021                     -   1,030,900 12,977,300 1,132,957 0.0% 0.0% 0.0% 2.4% $12.00 $0.00 $0.00m $0.00m $0.00m $0.25m $0.00m $0.00m $2.98m

11/30/2021                     -   1,030,900 14,008,200 1,080,329 0.0% 0.0% 0.0% 1.9% $12.00 $0.00 $0.00m $0.00m $0.00m $0.20m $0.00m $0.00m $2.43m

12/31/2021                     -   1,030,900 0.0% 0.0% 0.0% 1.4% $12.00 $0.00 $0.00m $0.00m $0.00m $0.15m $0.00m $0.00m $1.81m

2018

2019

2020

2021
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• When you combine the table on the previous page and the two tables above you have a better insight on the impact of volume 
and price.   

• Over the last three years, VWTR has repurchased 4,797,492 shares for a total cost of $49.8m, resulting in average price paid 
of $10.39 (vs. $10.55 stock price). 

• Volume - During this three year period ending 3/31/21, there have been nine months where the volume for the month was over 
2m, of those nine months, VWTR repurchased 200k+ shares during seven of those.  Due to lower shares outstanding from 
3/31/18 to 3/31/21, average volume has declined (less shares outstanding = less available shares) and when you combine this 
with the table detailing the shareholder base, VWTRs share repurchases are highly dependent on volume (duh! but now you 
have figures backing that hypothesis). 

• Price – Approximately 57.3% of the 4.8m shares repurchased have been below $11.00 and 42.7% above $11.00; takeaway: 
VWTR has repurchased more shares below $11.00 than above $11.00, that’s a good thing. 

 

 

 

 

 

 

Repurchase Range Count 2018 2019 2020 2021

> 400k < 300k 1 1 -          -       -       

> 300k < 200k 2 2 -          -       -       

> 200k < 100k 4 2 -          2 -       

> 100k 8 5 3 -       -       

< 100k > 1k 22 -       8 10 4

No Shares Repurchased 1 -       1 -       -       

38 10 12 12 4

> 2m Volume for Month 9 5 -      3 1

> 200k Repurchased 7 5 -      2 -    

Range Shares Repurchased $ Value Total Shares Repo % $ Amount $ Amount % Avg

< $10 1,627,561 $14,296,767

> $10 < $10.5 652,585 $6,706,972

> $10.50 < $11.0 467,955 $5,045,366

> $11.00 < $11.50 1,175,172 $13,264,386

> $11.50 < $12 313,329 $3,612,683

> $12 560,890 $6,919,010

4,797,492 $49,845,185 10.39$ 

$11.61

$9.48

Current Stock Price: $10.55

57.3%

42.7%

52.3%

47.7%$23,796,079

$26,049,1052,748,101      

2,049,391      
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• Here we have the last 10 years volume for each month (first table) and how that looks on a quarterly basis.   

• Main Takeaway:  Since the repurchase started, the majority of the activity has been during the first six months of the year and 
that is largely due to the volume dynamics.  Is this necessary to know?  Not really, the goal is to have a better insight that may 
lead to additional questions.  We want to understand the impact of volume and share repurchases.   

Month 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010

December TWT 993,200       936,300       2,008,100    2,295,400   3,318,200    3,428,100   2,679,500   2,158,800   1,353,800   1,883,300   1,535,700   

November TWT 884,300       863,600       1,583,800    3,142,300   1,518,200    2,138,500   1,595,000   1,860,800   2,637,300   1,594,300   1,260,600   

October TWT 862,200       856,600       1,724,700    3,481,200   1,933,300    3,050,000   1,375,300   2,900,500   1,129,000   2,337,300   1,029,400   

September TWT 1,125,500    1,054,800    1,630,200    1,754,600   2,560,200    2,315,400   1,540,200   1,025,700   1,213,000   2,424,500   1,298,100   

August TWT 978,200       1,568,300    1,639,200    2,520,200   1,714,800    2,636,800   1,104,600   1,501,100   1,982,700   2,468,000   1,438,200   

July TWT 1,110,100    1,243,200    1,580,600    1,346,400   1,357,400    2,636,000   1,231,500   1,646,700   2,374,400   909,000      1,270,800   

June 6,499,500     2,377,200    1,958,200    2,814,300    2,808,400   2,431,300    1,767,600   1,649,900   2,137,100   1,796,600   1,383,000   2,046,300   

May 1,376,900     1,451,000    1,274,600    2,471,100    1,766,000   2,055,400    1,238,200   1,690,700   3,294,800   1,431,900   1,259,100   1,963,000   

April 1,399,300     2,486,900    1,383,700    2,668,600    2,103,200   1,962,900    2,380,800   1,199,000   3,224,500   1,509,400   1,352,100   1,071,700   

March 2,169,800     2,739,100    1,582,900    3,162,700    1,970,000   3,012,300    2,325,800   1,750,600   1,126,400   1,443,100   1,643,100   1,212,600   

February 799,300        880,900       1,442,200    2,273,200    936,700      2,517,400    1,361,300   1,581,400   1,376,000   1,303,300   1,315,700   1,155,100   

January 1,084,300     774,000       1,433,900    1,728,600    1,490,000   2,527,600    1,329,500   2,256,400   1,827,800   1,105,900   1,629,900   1,243,300   

Total 13,329,100   16,662,600  15,598,300  25,285,100  25,614,400 26,909,000  26,608,000 19,654,100 24,080,200 19,280,400 20,199,300 16,524,800 

Average 2,221,517     1,388,550    1,299,858    2,107,092    2,134,533   2,242,417    2,217,333   1,637,842   2,006,683   1,606,700   1,683,275   1,377,067   

First 6 Months 13,329,100   10,709,100  9,075,500    15,118,500  11,074,300 14,506,900  10,403,200 10,128,000 12,986,600 8,590,200   8,582,900   8,692,000   

As a % of Total 100.0% 64.3% 58.2% 59.8% 43.2% 53.9% 39.1% 51.5% 53.9% 44.6% 42.5% 52.6%

First 6 Mo. Avg 2,221,517     1,784,850    1,512,583    2,519,750    1,845,717   2,417,817    1,733,867   1,688,000   2,164,433   1,431,700   1,430,483   1,448,667   

As a % of Total 100% 129% 116% 120% 86% 108% 78% 103% 108% 89% 85% 105%

First 6 Months TWT 5,953,500    6,522,800    10,166,600  14,540,100 12,402,100  16,204,800 9,526,100   11,093,600 10,690,200 11,616,400 7,832,800   

As a % of Total TWT 35.7% 41.8% 40.2% 56.8% 46.1% 60.9% 48.5% 46.1% 55.4% 57.5% 47.4%

First 6 Mo. Avg TWT 992,250       1,087,133    1,694,433    2,423,350   2,067,017    2,700,800   1,587,683   1,848,933   1,781,700   1,936,067   1,305,467   

As a % of Total TWT 71% 84% 80% 114% 92% 122% 97% 92% 111% 115% 95%

Per Quarter 2021 2020 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010

1Q Sum 4,053,400     4,394,000    4,459,000    7,164,500    4,396,700   8,057,300    5,016,600   5,588,400   4,330,200   3,852,300   4,588,700   3,611,000   

As a % of Total 30.4% 26.4% 28.6% 28.3% 17.2% 29.9% 18.9% 28.4% 18.0% 20.0% 22.7% 21.9%

1Q Avg 1,351,133     1,464,667    1,486,333    2,388,167    1,465,567   2,685,767    1,672,200   1,862,800   1,443,400   1,284,100   1,529,567   1,203,667   

As a % of Avg. 61% 105% 114% 113% 69% 120% 75% 114% 72% 80% 91% 87%

2Q Sum 9,275,700     6,315,100    4,616,500    7,954,000    6,677,600   6,449,600    5,386,600   4,539,600   8,656,400   4,737,900   3,994,200   5,081,000   

As a % of Total 69.6% 37.9% 29.6% 31.5% 26.1% 24.0% 20.2% 23.1% 35.9% 24.6% 19.8% 30.7%

2Q Avg 3,091,900     2,105,033    1,538,833    2,651,333    2,225,867   2,149,867    1,795,533   1,513,200   2,885,467   1,579,300   1,331,400   1,693,667   

As a % of Avg. 139% 152% 118% 126% 104% 96% 81% 92% 144% 98% 79% 123%

3Q Sum TWT 3,213,800    3,866,300    4,850,000    5,621,200   5,632,400    7,588,200   3,876,300   4,173,500   5,570,100   5,801,500   4,007,100   

As a % of Total TWT 19.3% 24.8% 19.2% 21.9% 20.9% 28.5% 19.7% 17.3% 28.9% 28.7% 24.2%

3Q Average TWT 1,071,267    1,288,767    1,616,667    1,873,733   1,877,467    2,529,400   1,292,100   1,391,167   1,856,700   1,933,833   1,335,700   

As a % of Avg. TWT 77% 99% 77% 88% 84% 114% 79% 69% 116% 115% 97%

Q4 Sum TWT 2,739,700    2,656,500    5,316,600    8,918,900   6,769,700    8,616,600   5,649,800   6,920,100   5,120,100   5,814,900   3,825,700   

As a % of Total TWT 16.4% 17.0% 21.0% 34.8% 25.2% 32.4% 28.7% 28.7% 26.6% 28.8% 23.2%

Q4 Avg TWT 913,233       885,500       1,772,200    2,972,967   2,256,567    2,872,200   1,883,267   2,306,700   1,706,700   1,938,300   1,275,233   

As a % of Avg. TWT 66% 68% 84% 139% 101% 130% 115% 115% 106% 115% 93%
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• Reason why I have highlighted the period July, 2018 to September, 2018 is because those stood out to me for a couple of 
reasons.  I thought VWTR would be repurchasing more shares in those months due to ADTV. 

o However, during those three months, VWTR traded above $12.50/share (July: 14 days, August: 11 days and September: 
8 days).  Then the following month (October, 2018), VWTR repurchased 50% more shares based on similar volume for 
the month as July-August.  The only difference between the rest of 2018 and July-August is price and in the month of 
October, VWTR traded above $12.50/share only two days.   

o Again, we don’t know all the details of the 10b5-1.  We’re just trying to understand how sensitive the 10b5-1 is to certain 
price levels and tying all of this together, $12.50 seems to be a key threshold.   

• My only recommendation to the Board of Directors and Management of VWTR is to adjust the ceiling from $12.50/share to 
something that’s market driven (ex. 30 day average price), I’m sure there are better ways.  I think the Board and Management 
would agree that VWTRs assets have increased substantially since 2018 and due to the Company’s lower cash burn going 
forward and future monetization, VWTRs capacity to repurchase shares has only increased.   In addition, VWTRs dividend 
capacity should improve significantly which could potentially introduce a new shareholder group. 

 

 

 

 

 

 

 

Year Period Ending Share Repo'd Volume for Mo. Accumulalted Vol 6 Mo. Avg. Repo as % 3 Mo Avg. 6 Mo Avg. 12 Mo. Avg. Price Amount Paid Amount Paid 3 Mo. Avg. 6 Mo. Avg. 12 Mo. Avg. 3 Mo. Accum 6 Mo. Accum. 12 Mo. Accum.

01/31/2018 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

02/28/2018 N/A 2,273,200 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

03/31/2018 442,428 3,162,700 N/A N/A 19.5% N/A N/A N/A $11.29 $4,995,012.12 $5.00m N/A N/A N/A N/A N/A N/A

04/30/2018 189,446 2,668,600 5,831,300 N/A 6.0% N/A N/A N/A $11.32 $2,144,528.72 $2.14m N/A N/A N/A N/A N/A N/A

05/31/2018 311,099 2,471,100 8,302,400 N/A 11.7% 11.6% N/A N/A $11.33 $3,524,751.67 $3.52m $3.55m N/A N/A $10.66m N/A N/A

06/30/2018 211,815 2,814,300 11,116,700 N/A 8.6% 8.6% N/A N/A $10.90 $2,308,783.50 $2.31m $2.66m N/A N/A $7.98m N/A N/A

07/31/2018 185,468 1,580,600 12,697,300 2,495,083 6.6% 6.4% N/A N/A $12.42 $2,303,512.56 $2.30m $2.71m N/A N/A $8.14m N/A N/A

08/31/2018 177,190 1,639,200 14,336,500 2,389,417 11.2% 8.4% 10.1% N/A $12.31 $2,181,208.90 $2.18m $2.26m $2.91m N/A $6.79m $17.46m N/A

09/30/2018 198,232 1,630,200 15,966,700 2,280,957 12.1% 6.6% 8.9% N/A $12.28 $2,434,288.96 $2.43m $2.31m $2.48m N/A $6.92m $14.90m N/A

10/31/2018 313,329 1,724,700 17,691,400 2,075,529 19.2% 14.2% 8.8% N/A $11.53 $3,612,683.37 $3.61m $2.74m $2.73m N/A $8.23m $16.37m N/A

11/30/2018 154,496 1,583,800 19,275,200 1,920,557 9.0% 10.1% 10.5% N/A $10.17 $1,571,224.32 $1.57m $2.54m $2.40m N/A $7.62m $14.41m N/A

12/31/2018 271,544 2,008,100 21,283,300 1,854,414 17.1% 15.0% 9.7% N/A $9.58 $2,601,391.52 $2.60m $2.60m $2.45m N/A $7.79m $14.70m N/A

2018
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• Finally, we have a summary of activity for the three-year period.  Note:  On 1/31/20, VWTRs Board of Directors 
approved the repurchase of up to an aggregate of $100m of shares.  VWTR had previously authorized an aggregate 
of $50m in November, 2015; which was not used until March, 2018.  This was timely and credit to the BoD as we 
were about to feel the impacts of Covid-19 and VWTR was able to be very aggressive in March and June (both > 
200k repurchase months) and for March the average price paid was $7.78/share.  You want management to 
repurchase shares at a cheap price when there are market dislocations and you want to credit them because many 
companies buy high and issue shares lower or abandon their repurchase activity.  All of the repurchase activity has 
also been self-funded (meaning no debt was added to purchase $50m of shares during the last three years.   

• This is a moving target, but to date VWTR has 4.8m shares at an average of $10.39 vs. $13.26 (as of 7/2/21 close).  
VWTRs future cash flow profile has improved since 2018 and today their assets have increased in value.   

 

Year Period Ending Share Repo'd Accumulated $ Total Repurchased Mo. Close Avg. Price for Shares Repo'd Mo. Close vs. Avg. Price for Shares "Return" Remaining Authority

01/31/2018 N/A N/A 47,450 $13.10 49,310

02/28/2018 N/A N/A 47,450 $12.25 49,310

03/31/2018 442,428 $4,995,012.12 442,428 $11.45 $12.65  $                                      (529,278.68) -10.6% 44,316

04/30/2018 189,446 $7,139,540.84 631,874 $12.05 $11.30  $                                       474,540.86 6.6% 42,172

05/31/2018 311,099 $10,664,292.51 942,973 $11.05 $11.31  $                                      (244,440.86) -2.3% 38,647

06/30/2018 211,815 $12,973,076.01 1,154,788 $11.65 $11.23  $                                       480,204.19 3.7% 36,338

07/31/2018 185,468 $15,276,588.57 1,340,256 $12.10 $11.40  $                                       940,509.03 6.2% 34,034

08/31/2018 177,190 $17,457,797.47 1,517,446 $11.95 $11.50  $                                       675,682.23 3.9% 31,853

09/30/2018 198,232 $19,892,086.43 1,715,678 $12.55 $11.59  $                                    1,639,672.47 8.2% 29,419

10/31/2018 313,329 $23,504,769.80 2,029,007 $11.42 $11.58  $                                      (333,509.86) -1.4% 25,807

11/30/2018 154,496 $25,075,994.12 2,183,503 $9.75 $11.48  $                                   (3,786,839.87) -15.1% 24,236

12/31/2018 271,544 $27,677,385.64 2,455,047 $9.14 $11.27  $                                   (5,238,256.06) -18.9% 21,634

01/31/2019 111,209 $28,768,345.93 2,566,256 $9.71 $11.21  $                                   (3,850,000.17) -13.4% 20,543

02/28/2019 132,416 $30,171,955.53 2,698,672 $10.28 $11.18  $                                   (2,429,607.37) -8.1% 19,140

03/31/2019 176,769 $32,017,423.89 2,875,441 $9.90 $11.13  $                                   (3,550,557.99) -11.1% 17,924

04/30/2019 81,151 $32,890,608.65 2,956,592 $11.43 $11.12  $                                       903,237.91 2.7% 16,421

05/31/2019 79,722 $33,791,467.25 3,036,314 $10.53 $11.13  $                                   (1,819,080.83) -5.4% 15,520

06/30/2019 83,325 $34,721,374.25 3,119,639 $11.62 $11.13  $                                    1,528,830.93 4.4% 14,590

07/31/2019 11,220 $34,849,394.45 3,130,859 $10.09 $11.13  $                                   (3,259,027.14) -9.4% 14,462

08/31/2019                     -   $34,849,394.45 3,130,859 $9.63 $11.13  $                                   (4,699,222.28) -13.5% 14,462

09/30/2019 89,337 $35,756,165.00 3,220,196 $10.09 $11.10  $                                   (3,264,387.36) -9.1% 13,555

10/31/2019 78,238 $36,553,410.22 3,298,434 $10.78 $11.08  $                                      (996,291.70) -2.7% 12,758

11/30/2019 42,573 $37,013,198.62 3,341,007 $10.98 $11.08  $                                      (328,941.76) -0.9% 12,298

12/31/2019 57,932 $37,654,505.86 3,398,939 $11.12 $11.08  $                                       141,695.82 0.4% 11,656

01/31/2020 55,519 $38,236,900.17 3,454,458 $9.95 $11.07  $                                   (3,865,043.07) -10.1% 11,074

02/29/2020 98,226 $39,240,769.89 3,552,684 $9.49 $11.05  $                                   (5,525,798.73) -14.1% 60,070

03/31/2020 243,948 $41,282,614.65 3,796,632 $7.78 $10.87  $                                  (11,744,817.69) -28.4% 58,028

04/30/2020 71,541 $41,842,780.68 3,868,173 $8.56 $10.82  $                                   (8,731,219.80) -20.9% 57,468

05/31/2020 45,514 $42,206,892.68 3,913,687 $8.38 $10.78  $                                   (9,410,195.62) -22.3% 57,104

06/30/2020 240,690 $44,144,447.18 4,154,377 $8.43 $10.63  $                                   (9,123,049.07) -20.7% 55,165

07/31/2020 75,095 $44,769,988.53 4,229,472 $8.12 $10.59  $                                  (10,426,675.89) -23.3% 54,540

08/31/2020 73,601 $45,412,525.26 4,303,073 $8.89 $10.55  $                                   (7,158,206.29) -15.8% 53,898

09/30/2020 89,568 $46,208,784.78 4,392,641 $8.96 $10.52  $                                   (6,850,721.42) -14.8% 53,102

10/31/2020 73,955 $46,868,463.38 4,466,596 $8.27 $10.49  $                                   (9,929,714.46) -21.2% 52,442

11/30/2020 61,996 $47,414,028.18 4,528,592 $8.72 $10.47  $                                   (7,924,705.94) -16.7% 51,897

12/31/2020 69,704 $48,033,696.74 4,598,296 $9.35 $10.45  $                                   (5,039,629.14) -10.5% 51,277

01/31/2021 19,911 $48,220,860.14 4,618,207 $8.60 $10.44  $                                   (8,504,279.94) -17.6% 51,090

02/28/2021 32,923 $48,520,788.67 4,651,130 $9.14 $10.43  $                                   (6,009,460.47) -12.4% 50,790

03/31/2021 54,907 $49,022,089.58 4,706,037 $8.90 $10.42  $                                   (7,138,360.28) -14.6% 50,289

04/30/2021 91,455 $49,845,184.58 4,797,492 $9.05 $10.39  $                                   (6,427,881.98) -12.9% 49,466

05/31/2021                     -   $49,845,184.58 4,797,492 $10.50 $10.39  $                                       528,481.42 1.1% 49,466

06/30/2021                     -   $49,845,184.58 4,797,492 $13.30 $10.39  $                                   13,961,459.02 28.0% 49,466

07/31/2021                     -   $49,845,184.58 4,797,492 $13.26 $10.39  $                                   13,769,559.34 27.6% 49,466

08/31/2021                     -   $49,845,184.58 4,797,492 $13.26 $10.39  $                                   13,769,559.34 27.6% 49,466

09/30/2021                     -   $49,845,184.58 4,797,492 $13.26 $10.39  $                                   13,769,559.34 27.6% 49,466

10/31/2021                     -   $49,845,184.58 4,797,492 $13.26 $10.39  $                                   13,769,559.34 27.6% 49,466

11/30/2021                     -   $49,845,184.58 4,797,492 $13.26 $10.39  $                                   13,769,559.34 27.6% 49,466

12/31/2021                     -   $49,845,184.58 4,797,492 $13.26 $10.39  $                                   13,769,559.34 27.6% 49,466

2018

2019

2020

2021
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“Skepticism is the chastity of the intellect, and it is shameful to surrender it too soon or to the first comer: there is nobility in preserving 
it coolly and proudly through long youth, until at last, in the ripeness of instinct and discretion, it can be safely exchanged for fidelity 
and happiness.”                                                                                                   ― George Santayana 

 
Short interest:  As mentioned previously, I have great respect for the practice of short selling and I have many friends that are active 
short sellers.  The quote above from George Santayana is one of my all-time favorites and when I’m personally looking at a position 
I want to buy, I want to know who is on the other side.  I hate losing money and if I’m buying something, I want to know as much 
as I can about how I will lose.   

• In ancient times, you’ve probably heard of the designer of a bridge standing below while the maximum capacity would be 
on the bridge.  The margin of error in the construction business isn’t 5% downside, it’s 100% downside and future backlog 
and one of the great attributes of the construction industry is safety/risk people have a much louder voice, it’s a culture that 
understands the worst aspects of risk (bridge falling apart, employee lives, etc.).   

• When I’m “long” a stock, I’m trying to understand why someone believes that “bridge” might fall apart. 

• For VWTR, the table below details short interest over the last 12 months. 

• Couple of comments: 1) short interest is reported twice a month on a two-week lag, 2) Since 3/31/21, the short interest in 
VWTR has increased by approximately 200,000 shares and during this period the share price has increased by ~34% ($8.90 
to $11.90) and *assuming* it’s the same shares, that is currently at a $600k+ loss, 3) I have a couple of theories on why the 
short interest has increased. 
 

SETTLEMENT 

DATE

SHORT 

INTEREST
Change

Share Price as of 

Settlement Date
5 Period Avg. 10 Period Avg.

Since 7/15/20 

Avg.

AVG. DAILY SHARE 

VOLUME

DAYS TO 

COVER

06/15/2021 503,546 5,032 $11.90 461,318 385,568 366,318 111,377 5.3 Days

05/28/2021 498,514 -28,025 $10.50 420,549 369,731 360,081 59,621 8.3 Days

05/14/2021 526,539 81,392 $9.57 382,529 354,776 353,489 66,388 8.3 Days

04/30/2021 445,147 112,303 $9.05 340,341 335,286 344,836 62,844 7.3 Days

04/15/2021 332,844 33,145 $9.19 309,848 322,003 339,557 42,437 8.3 Days

03/31/2021 299,699 -8,716 $8.90 309,818 318,900 339,929 116,481 3.3 Days

03/15/2021 308,415 -7,186 $9.83 318,913 319,382 342,296 50,392 6.3 Days

02/26/2021 315,601 22,918 $9.14 327,024 319,530 344,414 41,449 8.3 Days

02/12/2021 292,683 -40,008 $9.24 330,231 323,283 346,334 33,435 9.3 Days

01/29/2021 332,691 -12,484 $8.60 334,158 331,144 350,167 54,216 6.3 Days

01/15/2021 345,175 -3,795 $9.42 327,983 335,398 351,511 41,239 8.3 Days

12/31/2020 348,970 17,333 $9.35 319,852 337,779 352,039 50,720 7.3 Days

12/15/2020 331,637 19,319 $9.02 312,036 342,963 352,318 32,801 10.3 Days

11/30/2020 312,318 10,504 $8.72 316,335 354,386 354,386 33,671 9.3 Days

11/13/2020 301,814 -2,706 $9.07 328,129 N/A 359,060 46,337 7.3 Days

10/30/2020 304,520 -5,370 $8.27 342,813 N/A 366,216 35,928 8.3 Days

10/15/2020 309,890 -43,244 $8.99 355,706 N/A 375,030 31,492 10.3 Days

09/30/2020 353,134 -18,154 $8.96 373,890 N/A 385,886 60,015 6.3 Days

09/15/2020 371,288 -3,946 $9.06 392,437 N/A 392,437 36,268 10.3 Days

08/31/2020 375,234 6,252 $8.89 N/A N/A 397,724 47,759 8.3 Days

08/14/2020 368,982 -31,832 $8.95 N/A N/A N/A 36,662 10.3 Days

07/31/2020 400,814 -45,051 $8.12 N/A N/A N/A 37,523 11.3 Days

07/15/2020 445,865 $8.37 N/A N/A N/A 51,840 9.3 Days
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Short Interest (cont.) 
1. Active Shorts – To the best of my knowledge and interacting with people I know 

that are active in shorting stocks, VWTR doesn’t qualify as a good “short 
candidate” for a human being, here’s why:  

a. It doesn’t have any leverage or liquidity concerns and the financials are not 
convoluted,  

b. Management and BoD continue to acquire shares and combined with their 
equity compensation (very ESG), their incentives are aligned (translation: 
no shady management) and  

c. The rise in the stock price over the last five settlement periods is reflective 
of their business performance.   

i. One could also make the argument the market cap at $200m (at the 
time) isn’t very appealing as a stock to short, but my counter is a lot 
more $200m market cap companies go to zero than $2bn market 
cap. 

ii. I don’t believe much or any of the short interest is from “active 
shorts” and if I’m wrong on this view, I’m very curious to hear why.  
You would be helping me out!  

2. Passive / Algo Shorts – I believe the short interest in VWTR is from passive/algo 
shorts that have red flag alerts and or pair trades (I’ll expand on this in the chart 
section).   

a. One of the potential red flags an algo would pick up on is a company name 
change.  Historically, companies that change their names can be a 
“screening tool” to look closer at why and many times, it’s shady folks that 
want a new name to keep doing shady stuff.  In this case, VWTR made an 
announcement to change their name from Pico Holdings, Inc. to Vidler 
Water Resources, Inc. on March 8th.   I think that set off some of these 
algos to start shorting the stock. 

b. In the company press release detailing change of name, VWTR also 
mentioned due to market cap and the Russell 2000 (annual reconstitution), 
it would not meet the minimum market cap and would be deleted from the 
index.  For a stock that had until then traded in a range of $8-$10 and 
shares held by Russell 2000 funds, it would appear to be a good “algo 
short.” 

i. Another reason for the delay in releasing this report is I wanted the 
Russell 2000 rebalance to be over so that in the event anyone 
decided to purchase VWTR shares, it wouldn’t be in front of a 
potential 7-10% decline.  The Russell 2000 rebalance was 
completed as of 6/25/21 and the stock was down nine cents for the 
day (from $13.49 to $13.40) on 2.6m volume.  

ii. Side note -  This was the biggest pushback on this idea.  Why not 
wait until the Russell 2000 rebalance is over and my argument was 
VWTR for the past three years has warned about this, they 
increased their repurchase authority last year in January thinking it 
would happen then.  The Company’s next 12 months will be 
spectacular and waiting for the Russell Rebalance is exactly how 
everyone else is thinking (i.e., line from Margin Call “John 
Tuld: There are three ways to make a living in this business. Be 
first, be smarter, or cheat.), lets be smarter and first. 

3. Factor Short / Funding Short – A stock that has underperformed on multiple time 
horizons is naturally a “good short”; for example, say you owned the SPY (the S&P 
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500 Index ETF) and you were also short a basket of 50-100 stocks that on average 
underperformed the S&P 500, that’s one way to generate positive returns and 
reducing volatility (although some would argue there have been many periods 
recently when this would be a very poor strategy, I get it).  I’ll detail in the charts 
section why I believe being short VWTR and long tech, semiconductors and a 
couple of other proxies has been a profitable trade and at what point the increase 
in short interest coincided with these factors. 

My recommendation to the shorts if you are an active short seller is, 1) please tell me where I’m 
wrong, 2) I don’t think (1) is true, I’ve spent the time on this and I think this stock should already 
trade at $25/share and 3) If I were in your position, knowing what I know about how 1k, 2.5k, 5k, 
10k shares impact the price, I’d do a call spread combined with some deep in the money calls, 
exercise it around maturity, then cover it or find a way to delta-hedge this because based on my 
adjusted float calculation of 12.8m, active repurchase plan that is volume and price sensitive with 
a board and management team that have an aligned interest, you’re shorting the best water asset 
in a drought, I don’t think that’s a smart short idea.  Here’s why: 

 

In 2016, Lake Mead fell below 1,075 and we had experienced a drought and the stock was up 
every month for rest of the year; however, a Tier 1 shortage was not declared and there were 
20m+ shares outstanding (vs. 18m today).  In 2021, according to recent commentary from 
management at their AGM, the recent price quotes for their assets have increased significantly.   

Summary -  Based on VWTRs continued share repurchase over the last three years, asset value 
appreciation, growing recurring revenue and NOLs to shield taxable income, we believe VWTR 
stands to benefit greatly from the droughts experienced in the West.  The Company has no debt 
and future asset monetization’s will continue to be returned to shareholders through share 
repurchases and/or dividends.  At $25/share, VWTR would have a market cap of $460m.  If 
somebody wanted to recreate VWTRs assets from scratch, it would be in the $750m range 
and that excludes all the time required for permitting/perfecting/municipal work required 
for a seller to purchase.  The $750m replacement costs also excludes the recurring revenue 
stream generated from the leases they’ve signed and in negotiation. 

 

 

 

 

 

Month Chg.

June: 2.2%

July: 6.6%

Aug: 9.3%

Sep: 7.0%

Oct: 2.6%

Nov: 18.2%

Dec: 5.9%
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Section VI: VWTR Charts 

Note:  I can get very fancy with charts (weird flex, but ok), but I also don’t really want to teach 
charting or complicate the big takeaways.  This section was reduced from over 70 pages to 
what it is now.  Some CMT on Fintwit is going to make fun; chill, buddy.  

 

Monthly Chart (VWTR) – I used a 12 period simple moving average (“SMA”) here for the 20-
year chart.  Monthly charts are not very useful, but one way chartists look at monthly charts is 
whether the stock is above its 12-month moving average.  The rationale is if a stock is above 
its’ one-year average, it’s in a “up-trend.”   

 

Monthly Chart (VWTR:S&P 500) – This is monthly VWTR relative to the S&P 500 with a 12-
period SMA.  In theory, you want to see if the stock is outperforming the market (“S&P 500”) 
or underperforming with a 12-month SMA and you want to see if there’s a trend here.  In this 
case, VWTR has historically stayed in an upward trend and continued to outperform the 
market when it has peaked above its’ 12-month average.  Right now, we are in the second 
month and I believe there will be many months of outperformance.   
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Weekly Chart (VWTR) – This is a weekly chart with a 200 (SMA).   
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Weekly Chart (VWTR:$SOX, VWTR:$NDX and VWTR:$SPX) – Not to complicate things, but 
one of the pushbacks to owning VWTR might be, it’s already gone up 30% plus, why would it 
go up more?  The answer is in the previous three charts, VWTR has significantly 
underperformed the Semiconductor Index, Nasdaq 100 and S&P as it has been in “value 
investor purgatory” and due to shift in active to passive management, this recently resulted in 
being deleted from the Russell 2000.  One of the triggers for us, family and friends to increase 
our already overweight exposure in VWTR is when VWTR is over its’ 200 week moving 
average relative to S&P 500, Nasdaq 100 and Semiconductor Index.  Why am I telling you 
this? Because it helps explain the next section. 
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Daily Chart (VWTR:$SPX, VWTR:$NDX, VWTR:TSLA, VWTR:PHO):  The previous four 
charts are daily VWTR charts relative to the S&P 500, Nasdaq 100, Tesla Stock (yes, TSLAQ 
folks, this is a much better way to short TSLA, w/positive carry!) and the Invesco Water 
Resources ETF (“PHO”).   

• What you see is the moment VWTR started to get above the 200 SMA, there was a 
pause, previously it would get to the blue line, then come back down.  Remember 
earlier when I stated that I believe the increase in short interest might be factor / 
funding short driven.  During the 2-3 week period VWTR was around the 200 SMA 
relative to SPX, NDX, TSLA, PHO is when the short interest increased.  Since we don’t 
have 6/30/21 short interest data yet, my guess is since it started to go higher, the short 
interest should come down (could be wrong, time will tell). 

• In the previous slide I mentioned that we would increase our exposure when VWTR 
relative to those indexes is above the 200-week moving average because that’s 
exactly what we did with the daily relative VWTR charts.   

• Why? Because loser’s average losers.  Speaking of, Mr. PTJ (big fan), I saw your 
interview on CNBC recently and you mentioned the commodity trades you’re involved 
in (I agree 100%), I think VWTR would make a great addition to your portfolio.  I know 
the market cap is below your playing field, but did you know VWTR isn’t even in the 
PHO ETF (water ETF).  You asked in the interview, what if active managers increased 
their exposure to commodities by 50bps and what that would do to certain stocks.  
Well, I want to tell you more about the most mispriced commodity & stock and what if 
PHO a $1.2bn water ETF (which currently has 0% exposure to VWTR) decides to have 
0.25%-0.50% exposure to VWTR?  The only pure play water company with key assets 
in the state of Nevada & Arizona after the Russell 2000 deletion (part of Russell 
Microcap, but much smaller aum tail) will be added to many portfolios and added back 
to the Russell 2000 next year, because that’s how passive management works. 

• Ironically, the PHO ETF does own Companhia de Saneamento Bsc DEDSP (ADR: 
SBS) a provider of water and sewage services in Sao Paulo which makes sense. 

• All kidding aside, I get it, it’s tied to an index, VWTRs market cap is likely below your 
minimum, but you do understand you’re going to end up buying this at a much higher 
market cap?  And you know I’m going to call you out for that?  Because active 
management folks should do as many victory laps as possible when they get a chance.  
That’s why! 
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30 Minute and 60 Minute Charts – Over the last two months, there seems to be a new group 
of VWTR buyers based on the 30 and 60 minute charts (the chart guys).   

• Here is the 30 minute chart with the 200 SMA: 

 

• Here is the 60 minute chart with the 100 SMA - This is the same chart as 30 minutes, 
but on 60 minute period and we reduce 200 SMA to 100 SMA. 

 

 

Last Chart: Here is the share price of VWTR divided by the Fed Balance Sheet -  Just 
kidding, but it would look really cheap if you’re into that kind of thing.  
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Appendix – Other Information 

The Central Arizona Project (11/19/20) 
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• There are plenty of forces pushing water to be the new oil as it becomes scarcer due to 
climate change and increases in demand due to population growth. Even setting aside the 
physical differences such as the renewable nature of water, oil and water do not mix. The 
main difference is that while oil is essential, it is rarely irreplaceable. In contrast, water is 
imprinted by a sense that without it there is no life, and this belief informs the reluctance 
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of many to let markets reign in water. But current investment in water as a commodity 
challenges more than just our feelings about water. New investments escape the current 
regulatory framework for water rights aimed at ensuring efficiency and fairness in water 
management. 

• Oddly, however, water scarcity has not translated into a higher price for water, as it has 
done in oil. But this anomaly may be on the verge of changing as international investors 
start to enter the business of climate change.3 From oil tycoons like T. Boone Pickens4 
or the Bass brothers5 to international hedge funds,6 investment in all things water is on 
the rise. And while many deny climate change, the market does not. Since climate change 
is widely expected to induce scarcity in water supplies, business investments in the water 
market broadly understood are increasing rapidly.7 This investment disproves the long-
held theory that water was different than, say, energy, because the regulatory framework 
stifled innovation and investment.8 While regulations may have discouraged those in the 
past, when water has become truly valuable, money like water has found a hole.  The 
alarm has gone off. Those who believe markets should not commodify water are appalled 
by the role that investment moguls play.9 These new investments in water escape the 
rules that constraint speculation10  and protect third parties and the environment from 
externalities in traditional water markets, that is, in the exchange of water rights. Water 
may no longer be speculation resistant 

• Before a transaction takes place, a water agency ensures that those changes will not 
affect other users or the ecosystem.16 A common transaction might be one between an 
agricultural right holder and an urban consumer, because the latter often has a higher 
willingness to pay and a less elastic demand curve. 

• While water rights changes and exchanges are subject to a review in order to prevent 
negative externalities 

• on third parties and discourage speculation, the investments in other water assets or water 
related industries is not subject to such control. Thus, the current landscape in water 
markets can entail a series of negative effects for which the regulatory framework does 
not have answers to.   There is some merit in valuing water as a scarce resource so that 
we do not misuse it. The more expensive it is, the shorter our showers would be and the 
more thoughtful the choice of crops and irrigation techniques would be. Today we do not 
put a price on scarcity; water bills reflect only treatment and transportation costs.32 Paying 
water’s true value will make everyone more conscious of the choices we make. But, at the 
same time, the low-income population may be 

• priced out Hence, given that plenty of forces are pushing water to be the new oil and the 
commodification of water may be unstoppable, states should tackle the potential negative 
effects of markets in their water regulations, both addressing efficiency and fairness 
concerns. First, a framework to consider and mitigate the effects on communities  

• An average American uses about 100 gallons a day at home;50 however, his water 
footprint is much larger, up to 2,200 gallons a day51 once we take into account water 
needed for products he consumes. For example, a pound of beef requires 1,799 gallons 
of water,52 and the average American consumes 222.2 pounds of meat a year.53 
Furthermore, an average American drinks 167 plastic water bottles a year,54 more than 
39 gallons of bottled water, making the water bottle business a profitable one. In fact, 
nowadays, the average American drinks more bottled water than he drinks soda. 

• Making water rights transferable gives incentives to farmers to use less water and sell the 
rest to whoever values it most.84 Hence, farmers may shift toward more efficient irrigation 
practices if either water is too scarce and they do not get enough or if they can profit from 
transferring their surplus water. In other words, a market 
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• achieves this efficient allocation because it gives incentives to low-value users to sell their 
water to higher-value users because low-value users may get a higher benefit selling the 
water than using it.85 The paradigmatic transaction is between the agricultural sector, 
where historically most water has been allocated, and urban areas, where water is highly 
valued. Some farmers may fallow their fields and not produce in order to sell water, but 
others will just invest in efficient irrigation methods.86 Some farmers may even innovate 
in other ways such as producing dry-farming, a technique that withdraws irrigation of crops 
beyond the seedling stage.87 

• It is important to note that these traditional water markets are inherently local. They are 
local as a result of the natural characteristics of water and, sometimes, regulation.93 
Water, compared to other commodities, has natural ways to transport itself: rivers. But 
when those rivers do not connect areas with different valuation of water, we need man 
made infrastructure. Man-made infrastructure is truly Water is far more expensive to 
transfer than energy or gas.95 The cost of transporting it 100 kilometers represents about 
50% of the wholesale cost of water, while the equivalent is 2.5% for natural gas and 5% 
for electricity. 

• In fact, transportation costs make some of the deals less attractive.  T. Boone Pickens, via 
his company Mesa Inc., wanted to make billions out of the Ogallala River by quenching 
the thirst of the ever-growing Dallas–Fort Worth Metroplex and San Antonio, but he could 
not find buyers. T. Boone Pickens managed to get the Texas Legislature to allow him to 
create the Roberts County Fresh Water Supply District No.1 and via the District, got 
eminent domain powers to condemn the land it needed for pipelines between the Texas 
Panhandle and Dallas 

• But, transportation costs were prohibitive. He could not find a buyer even during the 2009 
extreme drought Texas suffered.  While he claimed to be patiently waiting for the market 
to peak, he ended up selling the water rights to the Canadian River Water Authority, which 
serves, among others, the City of Amarillo in the Texas panhandle, for over $100 million.  
Not a bad deal, but not an incredible one either. 

• T. Boone Pickens, the Oklahoma-born oil tycoon, has exchanged oil for water. Pickens 
has bought 200,000 acres of land in the Texas panhandle to get its corresponding 
groundwater rights for about $75 million. His expected return is above $1 billion by selling 
it to Texas’s ever-growing urban areas. But Pickens is not the only one. 

• Groundwater ranching, that is, buying “water from distant rural landowners for the sole 
purpose of exporting, or piping, water for uses many miles removed from the land” has 
been practiced for more than 50 years in Texas but it has picked up. Groundwater prices 
in Texas have increased up to 344% from their level in the 2000s. 

• For 25 years, many entities in the state of Arizona have been securing water for future use 
through the creation or purchase of long-term storage credits (LTSCs). Creation of LTSCs 
through underground storage of Colorado River water or allows LTSC initiators or 
subsequent purchasers to recover water in times of need, subject to specific regulations. 
One LTSC is equal to 1 acre-foot of water or 1233.4 cubic meters (m3). When they are 
bought or sold, LTSCs become part of market-based water transactions. Those LTSC 
transactions are part of Arizona’s current water management system.  

• In 1922, the Colorado River Compact divided the Colorado River Basin into the Upper 
Colorado River Basin—Wyoming, Colorado, Utah, New Mexico, and a small part of 
Arizona—and the Lower Colorado River Basin—California, Arizona, and Nevada. This 
Compact allocated half (more than 9 billion m3) of the annual estimated flow on the 
Colorado River to each basin. In 1928, the Boulder Canyon Act allocated more than 5.4 
billion m3 of the Colorado River water to California, more than 3.4 billion m3 to Arizona, 
and 370 million m3 to Nevada. Around 46% of Arizona’s allocation of the Colorado River 
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water is used by mainstream users, like farmers and irrigation districts in the Yuma area 
and four tribes [8]. About 54% of the Colorado River water has been delivered through 

• the Central Arizona Project (CAP), a 336-mile canal system completed in 1992 that 
transports water from the Colorado River on the western boundary of Arizona uphill to 
Central Arizona. The Central Arizona Water Conservation District (CAWCD), a 
governmental subdivision of Arizona encompassing Maricopa, Pima and Pinal counties, 
operates the CAP canal delivery system and sets charges for the water delivered through 
the canal. Generally, Colorado River water delivered via the CAP canal is referred to as 
CAP water. 

• Four Native American tribes have entered into LTSC transactions: the Gila River Indian 
Community (GRIC), Ak-Chin Indian Community, Pascua Yaqui Tribe, and Tohono 
O’odham Nation.  Entities listed under the label “industries” are mining and power 
companies. The investment firm category includes VidlerWater Company (a private-sector 
water resource company), Aqua Capital Management, LP (a water right investment and 
management company), Fidelity National Title (an insurance company), Rocking K 
Acquisition, LLC (a real estate development and investment company), Mojave Ventures, 
LLC (an investment company). 

 
 
 
 
 
 
 
 

• Effective 24 July 2014, Arizona Revised Statutes 45-2423 allow the AWBA to supplement 
storage so that it can meet its future firming obligations and responsibilities. The AWBA 
purchased 14,570 LTSCs from the City of Tucson in 2015 and 50,000 LTSCs from the 
investment firm Active Resources Management (now called Vidler Water Company) in the 
Phoenix AMA in 2016.  According the AWBA 2017 Annual Report, the AWBA purchased 
71,652 LTSCs at a cost of $14 million for municipal and industrial CAP firming in Maricopa 
County, most of which (59,082 LTSCs) were located in the Phoenix AMA. The AWBA 
purchased 12,570 LTSCs at a cost of just over $17.35 million for municipal and industrial 
CAP firming in Pima County, all of which were located in the Tucson AMA. The AWBA did 
not purchase LTSCs in the Pinal AMA.  

• Purchased 298,075 LTSCs in the Phoenix and Tucson AMAs, from investment firms and 
municipal water providers. As a result, 27% (298,075/1,094,069) of the total LTSCs owned 
by CAGRD were accrued through purchase. Some of these LTSCs have already been 
extinguished toward replenishment. CAGRD is planning on acquiring 335,982 LTSCs in 
the Phoenix AMA and 119,264 LTSCs in the Tucson AM 
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• Because sellers and buyers are not required to disclose the price of the LTSCs purchased, 
price information is scarce. Buyers and sellers do not have a clear price reference point.  
The ADWR does not require buyers and sellers to disclose the price of LTSCs and those 
data are generally unavailable, except for the CAWCD and the AWBA purchases. 

https://www.usbr.gov/uc/water/crsp/studies/24Month_05_UCB.pdf 

• The August 2020 24-Month Study projected the January 1, 2021, Lake Powell elevation 
to be below the 2021 Equalization Elevation of 3,659 feet and above elevation 3,575 feet. 
Consistent with Section 6.B of the Interim Guidelines, Lake Powell is operating under the 
Upper Elevation Balancing Tier for water year 2021. With an 8.23 million acre-foot (maf) 
release from Lake Powell in water year 2021, the April 2021 24-Month Study projected the 
end of water year elevation at Lake Powell to be below 3,575 feet. Therefore, in 
accordance with Section 6.B.1 of the Interim Guidelines, Lake Powell will continue to 
release 8.23 maf through the remainder of the water year 2021. 

• The operating tier for water year 2021 (September 2020 through October 2021) was 
established in August 2020 as the Upper Elevation Balancing Tier, consistent with Section 
6.B of the Interim Guidelines. Consistent with Section 6.B of the Interim Guidelines, Lake 
Powell’s operations in water year 2021 will be governed by the Upper Elevation Balancing 
Tier. With an 8.23 maf release from Lake Powell in water year 2021, the April 2021 24-
Month Study projects the end of water year elevation at Lake Powell to be below 3,575 
feet. Therefore, in accordance with Section 6.B.1 of the Interim Guidelines, Lake Powell 
will continue to release 8.23 maf through the remainder of the water year 2021. In May 

https://www.usbr.gov/uc/water/crsp/studies/24Month_05_UCB.pdf
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the release volume will be approximately 628 kaf, with fluctuations anticipated between 
about 7,300 cubic feet per second (cfs) in the nighttime to about 12,953 cfs in the daytime, 
and consistent with the Glen Canyon Dam, Record of Decision (dated December 2016). 
Beginning May 28, 2021, at 6:00 pm releases shall be decreased to a steady 8,000 cfs 
and remain at that level through the end of May 30, 2021, for the scheduled GCMRC 
overflight. The anticipated release volume for June 2021 is 651,000 af with the GCMRC 
overflight steady releases of 8,000 cfs continuing through June 4, 2021, barring weather 
issues with data collection. 

• Upper Colorado River Basin regularly experiences significant year to year hydrologic 
variability. During the 21-year period 2000 to 2020, however, the unregulated inflow to 
Lake Powell, which is a good measure of hydrologic conditions in the Colorado River 
Basin, was above average in only 4 out of the past 19 years.  

• The period 2000-2020 is the lowest 21-year period since the closure of Glen Canyon Dam 
in 1963, with an average unregulated inflow of 8.62 maf, or 80% of the 30-year average 
(1981-2010). (For comparison, the 1981-2010 total water year average is 10.83 maf.) The 
unregulated inflow during the 2000-2020 period has ranged from a low of 2.64 maf (24% 
of average) in water year 2002 to a high of 15.97 maf (147% of average) in water year 
2011. In water year 2018 unregulated inflow volume to Lake Powell was 4.6 maf (43% of 
average), the third driest year on record above 2002 and 1977.  

• Under the current most probable forecast, the total water year 2021 unregulated inflow to 
Lake Powell is projected to be 3.64 maf (34% of average). At the beginning of water year 
2021, total system storage in the Colorado River Basin was 28.88 maf (48% of 59.6 maf 
total system capacity). This is a decrease of 2.77 maf over the total storage at the 
beginning of water year 2020 when total system storage was 31.64 maf (53% of capacity).  

• Since the beginning of water year 2000, total Colorado Basin storage has experienced 
year to year increases and decreases in response to wet and dry hydrology, ranging from 
a high of 94% of capacity at the beginning of 2000 to the now current level of 48% of 
capacity at the beginning of water year 2021. Based on current inflow forecasts, the 
current projected end of water year total Colorado Basin reservoir storage for water year 
2021 is approximately 23.04 maf (39% of total system capacity). The actual end of water 
year 2021 system storage may vary from this projection, primarily due to uncertainty 
regarding this season’s runoff and reservoir inflow. 

 
AGREEMENT TO EXCHANGE LONG-TERM STORAGE CREDITS 
https://waterbank.az.gov/sites/default/files/AWBA_2021_Plan_of_Operation.pdf 

• The amount of water delivered is always greater than the amount of long-term storage 
credits (LTSCs) subsequently accrued because physical losses (approx. 1 to 3 percent) 
and a 5 percent "cut to the aquifer" are subtracted from the delivery volumes. 

• The AWBA estimates purchasing approximately 42,610 AF of LTSCs in 2021. On a 
request from the AWBA, the CAWCD Board reserved $10 million in water storage tax 
funds for this purpose. The AWBA plans to purchase an estimated 42,020 AF of LTSCs 
using these funds: $4 million using Maricopa County funds (16,640 AF) and $6 million 
using Pima County funds (25,380 AF). Additionally, the AWBA proposes to purchase an 
estimated 590 AF of LTSCs using withdrawal fees collected in the Tucson AMA. In addition 
to cost, consideration will also be given to the location of the credits that are available for 
sale. 

 
https://waterbank.az.gov/sites/default/files/Amended_2020_Plan_of_Operation.pdf 

• The AWBA 2020 rate for recharge is equivalent to the rate for excess M&I water at $211 
per acre-foot, an increase of $12 per acre-foot from the previous year. 

https://waterbank.az.gov/sites/default/files/AWBA_2021_Plan_of_Operation.pdf
https://waterbank.az.gov/sites/default/files/Amended_2020_Plan_of_Operation.pdf
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Quarterly Report of Credit Purchases for Calendar Year 2021. 
https://waterbank.az.gov/sites/default/files/03_17_21_DRAFT_Meeting_Summary_0.pdf 

• A total of 6,500 AF of long-term storage credits (LTSCs) were purchased in the Phoenix 
AMA for $1,562,795 ($240.43/credit) using Maricopa County Water Storage Tax funds. 

• Report and Discussion of Preparing for Potential Tier 1 Colorado River Shortage in 
Calendar Year 2022 

• Colorado River Status Update. Bret Esslin, ADWR Colorado River Management, gave an 
update on the Colorado River system.  

• He noted that reservoirs are at 44% of capacity or 26.7 MAF as of March 12, 2021 
compared to 31 MAF or 51% of capacity at the same time last year. Lake Mead is at 40% 
of capacity and Lake Powell is at 37% of capacity.  

• Based on the U.S. Bureau of Reclamation’s (Reclamation) Snow Water Equivalent chart, 
2021 is currently about 80% of average. The 2021 calendar year-end projection for Lake 
Powell is 3,551.2 ft and 1,069.7 ft in Lake Mead, which results in a Tier 1 shortage in 2022. 
The projection for water year 2022 is projecting a 7.48 MAF release from Lake Powell to 
Lake Mead. As a result, the end of calendar-year projection in Lake Mead for 2022 is 
1,057.1 ft, which again results in a Tier 1 shortage in 2023, but is also just above a Tier 2 
shortage. The anticipated release for water-year 2023 will also be a 7.48 MAF release 
from Lake Powell. 

• The 2021 Update also reflects updated hydrologic modeling and assumes the DCP 
shortage tiers remain in effect through the planning period, 2045. The modeling results 
identify the probability of each shortage tier and the corresponding potential maximum 
firming volumes for each of the AWBA’s firming obligations. 

• The first trigger occurs when the April 5-year table shows a greater than 15% probability 
of shortage in the third year. The second trigger occurs when the April 24-Month Study 
forecasts a shortage in second year based on the “Min Probable” forecast. The third trigger 
occurs when the April 24-Month Study forecasts a shortage in the following year based on 
the “Most Probable” forecast. The 2021 Update also includes a more detailed operational 
timeline which outlines critical decision points, identifies deadlines to finalize firming 
agreements, summarizes these triggers and includes a timeline for CAP recovery rate 
notification. 

 
AGREEMENT TO EXCHANGE LONG TERM STORAGE CREDITS WITH THE CITY OF 
TUCSON 

• This agreement will be similar to the agreement described above with the exception that 
the exchange would only be with the City of Tucson and only under Tier 2a and Tier 2b 
shortage conditions occurring from 2020 through 2022. 

• The City of Tucson has indicated it would store up to 35,000 acre-feet per year at GSFs 
in the Pinal AMA to provide the difference in supply when Ag mitigation water decreases 
from 105,000 acre-feet under Tier 1 shortages to 70,000 acre-feet under Tier 2a and 
Tier 2b shortages.  

• The AWBA will agree to exchange an equal volume of LTSCs it has accrued in the 
Tucson AMA for LTSCs that are subsequently accrued by the City of Tucson in the Pinal 
AMA for a maximum of 33,250 acre-feet per year for the three-year period. 

 

• “Trends in water market activity and price in the western United States” 
o https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2005WR004180 (8 

September 2006) 

https://waterbank.az.gov/sites/default/files/03_17_21_DRAFT_Meeting_Summary_0.pdf
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2005WR004180
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• AGREEMENT CONCERNING COLORADO RIVER DROUGHT CONTINGENCY 
MANAGEMENT AND OPERATIONS 

o https://www.usbr.gov/lc/region/g4000/dcpdocs/Companion-Agreement-Final.pdf 
(5/20/19) 

o Attachment A1 to the Agreement Concerning Colorado River Drought 
Contingency Management and Operations (“Companion Agreement”) 

▪ https://www.usbr.gov/lc/region/g4000/dcpdocs/Attachment-A1-Drought-
Response%20Operations-Agreement-Final.pdf 

o Attachment A2 to the Agreement Concerning Colorado River Drought 
Contingency Management and Operations (“Companion Agreement”) 

▪ https://www.usbr.gov/lc/region/g4000/dcpdocs/Attachment-A2-Demand-
Managment-Storage-Agreement-Final.pdf 

• https://waterbank.az.gov/ 

• The State of the Water Industry 
o https://woodsinstitute.stanford.edu/system/files/publications/Wastewater-As-A-

Resource-State-Of-Water-2010521.pdf 

• https://waterbank.az.gov/sites/default/files/AWBA%20Agreement%20to%20Exchange%
20Long%20Term%20Storage%20Credits%202019.pdf 

 
 
 

https://www.usbr.gov/lc/region/g4000/dcpdocs/Companion-Agreement-Final.pdf
https://www.usbr.gov/lc/region/g4000/dcpdocs/Attachment-A1-Drought-Response%20Operations-Agreement-Final.pdf
https://www.usbr.gov/lc/region/g4000/dcpdocs/Attachment-A1-Drought-Response%20Operations-Agreement-Final.pdf
https://www.usbr.gov/lc/region/g4000/dcpdocs/Attachment-A2-Demand-Managment-Storage-Agreement-Final.pdf
https://www.usbr.gov/lc/region/g4000/dcpdocs/Attachment-A2-Demand-Managment-Storage-Agreement-Final.pdf
https://waterbank.az.gov/
https://woodsinstitute.stanford.edu/system/files/publications/Wastewater-As-A-Resource-State-Of-Water-2010521.pdf
https://woodsinstitute.stanford.edu/system/files/publications/Wastewater-As-A-Resource-State-Of-Water-2010521.pdf
https://waterbank.az.gov/sites/default/files/AWBA%20Agreement%20to%20Exchange%20Long%20Term%20Storage%20Credits%202019.pdf
https://waterbank.az.gov/sites/default/files/AWBA%20Agreement%20to%20Exchange%20Long%20Term%20Storage%20Credits%202019.pdf

