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the simple things, like switching 
to high-pressure, low-flow nozzles 
that reduce the flow on each hose 
from 20 gallons per minute (gpm) 
to 7 gpm that have helped us sig-
nificantly reduce our use,” Zucker 
said. “We sweep the floors now 

here’s no silver bullet when it 
comes to water conservation 
inside the winery.  Accord-

ing to Jeff Zucker, safety and envi-
ronmental coordinator at J. Lohr 
Vineyards & Wines in Paso Robles, 
Calif., “It’s the 100 little decisions 
you make every day that con-
tribute the most to water con-
servation.” 

Zucker noted changes in 
winery housekeeping practic-
es and a constant dialog with 
the winemaking team as key 
to his water-saving success. 
In 2003, J. Lohr averaged 3.5 
gallons of water to 1 gallon 
of wine. Today that number 
is just 1.31 gallons, a low for 
the winery. (One caveat: J. 
Lohr doesn’t operate a bot-
tling line, which can drive up a 
winery’s water use.) 

“We’re talking about con-
servation all the time, but it’s 

+ Assess winery workflow and housekeep-
ing practices for opportunistic ways to 
conserve.

+ Retrain and incentivize winery workers 
to make conservation a priority.

+ Upgrade legacy wastewater systems to 
optimize reuse.

+ Consider a closed-loop system that not 
only recycles but recovers water.

AT A GLANCE

instead of hosing them down and 
we don’t leave hoppers unattended 
when we’re filling them.”  

Barrel washing, one of the most 
water-intensive aspects of produc-
tion, is done using high-pressure, 
low-flow nozzles to remove tar-

trates, and Zucker uses a 
timed ozone rinse to sani-
tize and further reduce water 
demand.

At Castello di Amorosa in 
Napa Valley, winemaker Peter 
Velleno spotted an opportu-
nity to save water with an 
ingenious modification to the 
winery’s Italian-made Kosme 
bottling line. “The Kosme had 
a water-cooled pump that ran 
water down the drain the entire 
time we were bottling,” said 
Velleno, who estimates that 
he now saves 2,400 gallons of 
water per day when he bottles.

When looking for ways to 

C o n s e r v a t i v e

State of Mind
Winer ies  adopt  water-sav ing  s t ra teg ies

BY DEBORAH PARKER WONG

Alex Farren, co-founder 
of BlueMorph, conducts a 

trial at Simi Winery.
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conserve, he decided to replace 
the water-wasting pump with a 
self-contained Airtech liquid ring 
vacuum pump that sells for about 
$7,000. “The Airtech has a 10-gal-
lon reservoir that recirculates the 
water instead of sending it down 
the drain,” Velleno explained. “At 
the end of the day, you’ve used 10 
gallons of water to run the line and 
you drain the reservoir.” 

The cyclical nature of work in 
the winery means that conserving 
water during peak use often falls to 
temporary harvest workers who are 
retrained to make saving water a 
priority. “Gone are the days when a 
worker grabs a hose to look busy,” 
Zucker said.  

Incentives can also play a role 
in motivating workers to conserve. 
Zucker monitors daily water use, 
and when workers use less than 
the target set for the day, he has 
offered rewards that include gift 
cards to local restaurants and busi-
nesses. “When you’re aware and 
motivated, you’re going to find 
ways to conserve,” he said.

WATERLESS SANITATION 

A new method for sanitizing 
stainless steel tanks and barrels 
using ultraviolet light is finding 
a receptive audience in Califor-
nia. The BlueMorph technology 

has been in development for four 
years and is coming to market at 
an opportune time. According to 
founding partner Alex Farren, a bio-
chemist and toxicologist, the meth-
od known as Ultraviolet Germicidal 
Irradiation (UVGI) uses little or no 
water, no chemicals and only takes 
30 seconds to install. Depending 
upon size, tanks can be sanitized in 
less than 30 minutes.  

“The technology uses four ultravi-
olet bulbs and algorithms that calcu-
late the distribution of light required 
to kill wine bugs,” said Farren. 
He worked with winemaker Chris 
Russi and optical scientist Noah 
Bareket in developing the technol-
ogy, which is being manufactured 
and serviced by the Tom Beard Co. 
The device is inserted through the 
tank’s lower man gate and operated 
using a touchscreen. Jackson Fam-
ily Wines in Santa Rosa, Calif., is the 
first adopter of system, which costs 
approximately $49,000 per unit.

Winemaker Megan Gunder-
son at WALT winery in Napa Val-
ley recently completed a trial that 
compared BlueMorph UV sanita-
tion with standard methods using 
steam and acid, and had impressive 
results.

“We had ETS Bev Track run a 
clean tank test and were happy 
with the BlueMorph results,” she 
said. “The only water we used was 

The BlueMorph technology uses ultraviolet light to sanitize tanks and barrels with 
little or no water.
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tailed with our overall sustainable 
approach to winemaking,” he said. 
“At the same time, our approach 
is a comprehensive one and we’ve 
also improved the performance of 
our wastewater facility.”

a quick rinse of the tanks prior to 
UV sanitation.” Gunderson, who 
will retest the technology for effi-
cacy during harvest when the win-
ery has a higher microbial load, 
added, “We’re spending more 
annually on water than the cost of 
a BlueMorph unit.”

WASTEWATER SYSTEM 
UPGRADES

With water-saving practices 
continually optimized for produc-
tion, Zucker still has to contend 
with processing wastewater and 
the conservation and use of grey 
water. As wine production at J. 
Lohr increased, he was faced with 
increasing the capacity of the win-
ery’s existing wastewater treatment 
facility or significantly reducing 
water consumption. He did both.  

“Instituting a serious conser-
vation program inside the winery 
was something that naturally dove-

To expand capacity, Zucker modi-
fied and upgraded the winery’s 
legacy bioreactor wastewater treat-
ment facility, which was purchased 
in 1997. Because demand on the 
system increases significantly dur-

J. Lohr’s upgraded old bioreactor can now handle 40,000 gallons of wastewater per day.
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ing harvest, Zucker upcycled sev-
eral old wine tanks as storage for 
40,000 gallons of wastewater so he 
can equalize the flow of water into 
the bioreactor.  

The capacity of any bioreac-
tor system is determined by the 
amount of time the wastewater 
spends in the reactor, and J. Lohr’s 
system is optimized to handle 
more water – 40,000 gallons daily 
– and still achieve the necessary 
detention time. Zucker also added 
a Volute dewatering dehydrator 
to handle the increased amount 
of sludge, which rolls off into a 
10-yard bin and is hauled away by 
a third party for composting. The 
clarified grey water is stored in a 
3-million-gallon storage pond that 
uses less than an acre of land.

UPGRADES GO UNDERGROUND

With vineyard land in Napa 
Valley commanding as much as 

actor and storage tanks of its origi-
nal 10,000-gallon system.

In 2004, deLeuze modified the 
system with the addition of a small-
footprint aerobic digester that 
processed wastewater for irriga-
tion, but it couldn’t handle the vol-
ume demand. “We went through 
a few iterations and with Glenn’s 
help, arrived at a hybrid scenario,” 
deLeuze said. “The key was having 
a robust system with enough vol-
ume to handle large flows without 
devoting land to a pond or above- 
ground tanks.”  

ZD, a certif ied Napa Green 
Winery, now has 40,000-50,000 
gallons of underground storage 
capacity hidden beneath its estate 

$300,000 an acre, the addition to 
or expansion of a wastewater treat-
ment facility comes at an even 
greater cost. When space was 
at a premium, ZD Winery took a 
novel approach to optimizing its 
wastewater treatment. CEO Rob-
ert deLeuze collaborated on the 
upgrade with wastewater systems 
expert Glenn Wensloff of Elutriate 
Systems, an Arroyo Grande-based 
company that works with several 
industries.  

ZD is located on 6 acres in Ruth-
erford, one of the valley’s most 
desirable AVAs, and the winery 
never gave up an inch of vineyard 
land to wastewater processing. 
Instead, it chose to bury the biore-

Aeration tanks are buried beneath ZD Winery’s Rutherford vineyard. 

GLENN WENSLOFF
Wastewater Engineer
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punitive $1.9 million cost of hook-
ing up to Napa Sanitation’s system 
and then paying by volume to dis-
charge its wastewater.

Free Flow’s solution was a 
$400,000 state-of-the-art, closed-
loop water reclamation system, at 
the heart of which is a bioreactor to 
ingest solids. But it’s the addition of 
ultrafiltration to create potable water 
that sets the system apart.  Free 
Flow’s director of operations, Rob-
ert Perman, worked with Wensloff, 
who engineered the bioreactors and 
clarifier and Jerry and Don’s Yager 
Pump & Well on filtration.  

“We have a zero-discharge per-
mit,” said Perman, who noted that 
the company doesn’t have access 
to the Napa city sewer system. 
“We recycle 99% of our water and 
when we need to refresh our sys-
tem to drop the salts and ions, we 
send water out to East Bay Munici-

vineyard. The system is sized for 
a peak flow of 3,000 gallons daily 
and is accessed by manways 
between the vine rows. According 
to deLeuze, the winery uses less 
than 3 gallons of water per gallon 
of wine, and all of ZD’s treated pro-
cess wastewater is used for irri-
gating its organically farmed and 
CCOF-certified vineyards.

THE CLOSED-LOOP SYSTEM

One of the wine industry’s most 
successful water-saving scenarios 
can be found at Free Flow Wines. 
Free Flow’s closed-loop reclama-
tion system is as unique as it is 
effective. 

Given the amount of water need-
ed to wash and rewash the stain-
less steel kegs that form the basis 
of its thriving business, the compa-
ny had to find an alternative to the 

MORE WAYS WINERIES SAVE WATER

“Steam used on barrels that were previously soaked.”

“Mandatory auto shutoff valves on all hoses.” 

“Use of no-rinse sanitizers.”

“Using paracetic acid for tank and pipe cleaning.”

“Diverting lees from the wastewater stream."

“Installed flow restrictors on all of our interior 
fixtures. Installed flow meters to better track our 
water usage and interpret the data monthly to 
locate possible areas for further conservation.”

“Purchased barrel-washing machines and have 
achieved 35% reduction over our previous wash-
ing procedures.”

“High-pressure, low-flow barrel washers.”

“Scrub with brushes, use spray bottles for fine-
mist chemical application and follow with a quick 
water rinse.” 

“New Gamajet nozzle for barrel cleaning – better 
efficiency.”

“Introduced a steam generator to replace ozon-
ated water for barrel sanitation.”

“New cleaning protocol that captures and reuses 
water for tank sanitation. Our barrel line is reusing 
water from the 180°F water at cooler water stations.”

“CIP tank cleaning.”

“Each facility has a daily water budget against 
which performance is measured and distributed to 
managers and supervisors.”

“Changed from filling barrels to soak to simply 
using 5 gallons of hot water to soak, allowing 
steam to hydrate the barrel.”

“Barrel water reclaim, moving must with air instead 
of water, sub-metering throughout wineries.”

“Added buckets to rinse equipment."

“Spray nozzles at every water station.”

“Hotsy pressure washers.”

“Reuse of rinse water and wastewater.”

According to V&WM’s Winery & Vineyard Water Conservation Survey (see the results on page 52), 
drought-conscious California wineries are cutting back in a variety of ways:

Rob Perman of Free Flow Wines is able 
to recycle 99% of the company’s waste-
water. Photo: Free Flow Wines
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pal Utility District and then refresh 
with water from the city.” He’s 
working with Chemtreat to contin-
ue the evolution of the system with 
the addition of a reverse osmosis 
filter that will remove salts and ions 
and reduce the need to dispose 
of wastewater and replenish with 
water from the city.

Perman has seen Free Flow’s 
business grow from 100 kegs a 
month to 11,000, with no slow-
down in sight. “We’ve been fight-
ing the naysayers and worked hard 
to educate the marketplace about 
the sustainability and quality of keg-
ged wine,” he said. “Our biggest 
challenge is being able to maintain 
the highest quality of water on a 
consistent basis.”

According to Wensloff, “What 
we’re doing at Free Flow could be 
used at any winery at any point.” 
But in talking with wineries – even 
those such as J. Lohr in Paso 
Robles, where water is still relative-
ly unregulated and growing scarcer 
– the cost of water hasn’t escalated 
to the point where they’re feeling 
the need to upgrade their systems 
to Free Flow’s level, he said.  

Wensloff cites Petaluma Cheese 
Co. as an example of a water-inten-
sive business that draws all of its 
production water from a pond and 
uses ultrafiltration to make it potable.

Wineries most likely to consider 
a closed-loop system are based in 
industrial areas where wastewater 
goes back into the city sewer sys-
tem. Free Flow’s system could be 
adopted by a winery on a smaller 
scale to upcycle water that is now 
only being used for dust control 
or landscaping for the vineyard. 
Wensloff estimates the costs for 
a 10,000-case winery at about 
$100,000 for a closed-loop waste-
water system.  

In addition to conservation, 
several factors including land and 
wastewater disposal costs are 
motivating wineries to upgrade 
their legacy systems or to design 
new systems.  For Free Flow, the 
costs associated with disposing of 
wastewater motivated it to adopt 
a closed-loop system. Its success 
could serve as a model for further 
system upgrades and the use of 
reclaimed water by wineries.

Deborah Parker Wong is the 
Northern California editor for The 
Tasting Panel magazine, and a long-
time contributor to Vineyard & Win-
ery Management. She earned her 
WSET Diploma in 2009.

Comments? Please e-mail us at 
feedback@vwmmedia.com

Free Flow’s reclamation tanks use an ultrafiltration system to create potable water. 
Photo: Free Flow Wines


