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First Wine Making from the  Cabernet Sauvignon Grapes at the Camalie Vineyard On Mt. Veeder
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Overview

The availability of several tons of premium appellation Cabernet Sauvignon grapes presents an unusual opportunity to produce  approximately 150 gallons/750 bottles of potentially very high quality wine.   This is a short term opportunity in the fall of 2001 as the 25 year old vineyard which is the source of the grapes is scheduled for replanting the following year.   This production is a one time event, or at least an event that won’t be repeated until the new vines begin to bear fruit, 3-4 years in the future.  The scale of future winemaking from the vineyard is likely to be 5-10X larger as the yield is currently at 10% of its peak value.  Capital investment should be kept to  a minimum both because the equipment won’t be reused for 3-4 years and because it won’t be of the appropriate scale for the future vineyard output.    

Since fermentation is a process requiring full time attention and good temperature control it is proposed to truck the must from Napa, California to Palo Alto, California and perform the fermentation at the residences of the partners. The grapes will be picked in mid to late October.  The grapes will be destemmed and crushed at the vinyard on Mt. Veeder and  the must trucked in the cool of the evening.   Two to three truckloads containing approximately 1000 lbs of must each will be trucked to Palo Alto on two or three different days.   It is expected to take 3 lbs of grapes to make each bottle, hence 750 x 3 lbs = 2250 lbs of grapes.   These grapes being smallish in size and low in sugars due to the age of the vines may make less wine per pound.   It may be necessary to add sugar to reach the desired 14% alcohol content level for the wine.   It is estimated that each partner will need to provide 3 persons to pick grapes to complete the job in one day.  

This venture is proposed as a three party partnership between  Tim Guilford, Gary Bacon, and Camalie Vineyard consisting of Mark Holler and Cynthia Bickerstaff,  The partnership insures that someone will be available throughout the fermentation process for monitoring and management of the process.     Camalie Vineyard will provide the grapes and much of the capital equipment for this experiment as Camalie will likely retain the equipment following the production.  Partners Bacon and Guilford will provide labor to pick the grapes for their share of the production, space for fermentation and labor to help with the fermentation.   Each party will pay for their own bottles, labels, corks.   Each partner will have complete control over the making of their portion of the wine.  A spirit of friendly competition is encouraged though the first priority is for everyone to achieve the highest quality wine given the knowledge available to all of the partners.   

 The goals of this production are as follows: 

1) Produce 250 bottles of high quality Cabernet Sauvignon for each of the 3 vintners/partners involved.   

2)  Learn about the process of winemaking at a relevant scale without an excessive up front investment in capital equipment.  

3) Have fun with good friends while making and drinking some very fine red wine.    

Picking, When, Which, How much; Labor, Containers

When to Pick – Determining Ripeness

Reference [1] has an excellent discussion of how to decide when to pick the grapes.   Brix level, Total acidity and pH should all be considered as well as ratios of these factors since all three factors may not reach optimality at the same time.   The following specifications were taken from [1] for red wines.  

Brix Level  






22-24 degrees

Titratable Acidity




.6-.8 %

pH








3.4

State of the Grapes/Vineyard 7/7/01

During the weekend of 7/7-8 a walking tour of the vineyard was done in conjunction with removing some leaves to expose the grapes to sunlight to reduce the tendancy toward powdery mildew.   This action was recommended by Kelly Maher at Domaine Chandon.  Mildew was seen on a few bunches out of several hundred but, was not found to be a big issue.   It becomes even less of an issue after veraison.   The adjacent Domaine Chandon vineyards are currently applying sulfur periodically to eliminate mildew on their Chardonnay grapes which are more susceptible to the problem.     

Kelly’s other key assessment of the vineyard is that it suffers mainly from “dead arm” disease which is a bacterial infection that occurs as a result of pruning.   After many years of pruning many of the vines have been affected.   Spanish measles were also observed on some of the grapes.   

One observation is that the variance of yield per vine is very large across the vineyard.   Some vines had as many as 20 – 30 well formed bunches of grapes on them while many others had 2-10 bunches.  Average was probably on the order of 5-10 if you throw out the vines that were not bearing at all which is probably 30-40% of the vines.   Still a basic calculation shows that there should be enough grapes for the winemaking plan described in this document.  My estimate is that it could take as much as 3 bunches to make a pound or 9 bunches per bottle of wine.   With an average yield of 7 bunches per vine and the vineyard having 2700 x .6 = 1620 yielding vines we should get  1620 x 7 bunches(2.3lbs.) = 11340 bunches(3780 lbs.) of grapes.  Our goal of 750 bottles of wine will require only 2250 lbs of grapes giving us a good margin of error.   The 3780 lb. Estimate is consistent with a report by Tony Mitchell that the vineyard yielded two tons the last time it was picked which he said was in 1998.  

As of 7/15/01 a few bunches of grapes were seen reaching veraison.  Veraison is the changing of color of the grapes to red. It is an indication of their progress toward ripeness.  It is time to begin testing for Brix level, Total Acidity and pH..   

Labor Required to Pick the Grapes

Some other notes based on these calculations.   Each of the partners should expect to pick 250x9 = 2250 bunches of grapes.  At the typical yield of 7 bunches per vine this amounts to visiting 321 vines during the picking process.   With an average row consisting of 30-50 vines this means picking grapes from 6-10 rows.   With a distance between vines of 7’ this means you have to walk about 2247 feet to pick 321 vines and another 898 feet walking past dead vines.   This is about .67miles total.  Say it takes you 5 minutes to pick the 7 bunches from a vine it would take you a total of 26.7 hours to pick all the grapes you need.  Three people could easily pick this many grapes in one day I believe.  

2700 vines x 7’ spacing = 18,900 ft.  3.57 miles = Total Row Length 

A 4WD pickup- truck and a tractor with trailer will be available for hauling grapes within the vineyard.  

Brix Level and When to Pick

Each degree of Brix level will convert to about .535% alcohol during fermentation, thus to reach an alcohol level of 14% the Brix level of the grapes must be 26.1.   

The Brix level should be 24 or higher when the grapes are picked.   If the grapes do not reach this level by late October then we will pick the grapes anyway and make up the Brix level by adding sugar  Some investigation of the type of sugar to be added would need to be made.  Kelly Maher at Domaine Chandon estimated that the grapes should be ready for picking in Mid to late October, however, one of the wine equipment suppliers commented that it has been a very warm season thus far and the grapes are generally ahead of their normal schedule of maturation.      

Here's some additional source of information about instruments for

Fermentation A course review  http://www.glue.umd.edu/~nsw/ench485/lab12.htm

General Analytical intruments http://www.northernbrewer.com/analytical.html

Stemming and Crushing 
Stemming and crushing will be done with a rented stemmer/crusher in the workshop at the vineyard.   The stems must be removed to eliminate a major source of phenols that can make the wine taste bitter.  Crushing cracks the berries initiating the release of juice enabling the press to work in the second stage of juice extraction.   A unit capable of destemming and crushing 1-1.5 tons of grapes in 2 hours is required.   Napa Fermentation rents such units.  

The grapes will be loaded into the unit by emptying the crates containing the grapes into the stemmer/crusher.   A must pump integral to the stemmer/crusher or a separate must pump will be used to pump the must into the poly tanks on the back of the pickup truck which will be used to transport the must to Palo Alto.  A separate must Pump is desirable as it can also be used to pump the must from the poly tanks to the fermenters.    

Transport to Fermentation Site

Transport of the must from Napa to Palo Alto will be achieved using a half ton Toyota Pickup.  Appoximately 1100 lbs. of must will be transported at a time.   The must will be contained in 2 poly tanks capable of holding roughly 60 gallons of must each.  The tanks will have a 10” screw top lid and a 3” port on the bottom.   Note that one gallon of water weighs 9.66 lbs.  The must will be transported in two trips in the cool of the evening.  

Fermentation/ Pressing

 Pressing

Pressing is done close to the end of fermentation.   The wine below the cap is drained off of the tank into another tank and the cap is then scooped or shoveled into the press.   The pressings are then pumped into the tank with the rest of the wine.  At this stage the wine would be allowed to complete fermentation.   When fermentation stops  oak chips in a nylon bag will be added to the tank for aging.   

Rule of thumb is that 12-15lbs of grapes are required to make one gallon of wine.  This corresponds to 2.5-3 lbs./bottle.   A gallon of water weighs 9.9 lbs. for reference. 

Aging on Oak

Bottling

Equipment Summary, Cost 

Refractometer, FHS    $149.95  http://www.northernbrewer.com/analytical.html 
Instantly reads gravity, in Brix, of unfermented wort by measuring the degree that light passing through the sample is bent. Only a few drops required for a sample. To use, apply 2-3 drops of wort to prism face, close cover, and look through the eyepiece while aiming your refractometer at a light source. 

Titration Setup for measuring Titratable Acidity: ;  Beaker, Phenopthalein, pipettes or syringes, Sodium Hydroxide reagent grade solution or NaOH, scale, graduate.  

pH meter accurate to .1  

Bins for collecting grapes –  Prospero fermenter tubs.  Valve can be added later. 

6- 14F110  29 gallon tubs 

2 – 14U600 valves with hose barb

2 – 14U700 strainer screens for the valve inlet.     

Destemmer Crusher, Prospero 10F09 from AWS , powered, two tons/hour capacity all stainless steel.  No must pump.  Crushed grapes just drop out the bottom.  Length 51” , Hopper size 36x18” which is roughly the size of the outlet on the bottom.   It will rest on top of a macrobin typically.   It may require some kind of wooden adapter.    

$970 

1- 14F350 92 gal Tub to put the crusher stemmer on and have its output drop into. 

Two 52 gallon Poly tanks which will fit in the bed of the pickup for transportation of the must from Napa to Palo Alto.  10” manway on top, 3” outlet on the bottom .  

2 - Prospero 17F200  52 gallon plastic wine tank. 

1 - Prospero 17U100 26 .5 gallon plastic tank. 

3 – 17U03 plastic valves

2 – 17U04 Airlocks

Must pump to pump must from crusher destemmer to poly transport tanks and from poly tanks to fermentation tanks.   Should be 3” to prevent plugging.  Most inexpensive is $2200 and has a 3 phase motor.  5 ½ horse motor, 3” I/O. Zambelli has a 2” pump for $1700 which will pump both must and wine.  No pressure rating, 2.3” to 2” fitting may be a bottleneck.  2” tends to plug.  We could use Buckets for transfer.  5 gallon x 10 lbs./move, 50 lbs.  2200 lbs/50 = 44 bucket loads x 2 transfers.  It is worth looking for an alternative pump.   Liverani Flexible 2” belt drive transfer pump $1590.  3” Variable speed $2800.00.  Presque Isle Wine Cellars, Pennsylvania.  A must pump cannot generally be used to load the must into the press after fermentation.   The flow rate is too high.  

  32.5 gal/420 lb. Capacity Idropress vertical bladder type basket press.  Prospero Model 13F50 from AWS Wood.  $1100.00  It can be filled with a partial load by partially inflating the bladder and then stuffing in the grapes around it.  The capacity is 32.5 gallons with the bladder in place and deflated. It will accept 32.5 gallons of grapes per pressing.  

Wine Pump to pump wine from press to tanks and to/from fermenter to temporary storage tank for cleaning of the fermenter.  MiniC from Prospero, 30 gallons/min max. ¾” hose bibs.   $150.00  Check pressure for use in filtering.   This is also used to pump wine over the must during fermentation to extract more color and flavor from the must. 

3 – 52 gallon stainless variable capacity tanks for fermentation, aging and storage of the wine.  Prospero model 07U200 52 gallon tank, (3 x $355.00)  with floor stands model 08Ustand/50 (3 x $65.00),  optional cooling plates 07U001($600.00), Spare seals,   Total $1260.00

3 Plungers to punch the cap  with. 

Scoop to remove cap from the tanks and put it into the press. 

Yeast for fermentation.

Oak Chips and Nylon container bags

 Sulfite Cleaning solution  and cleaning equipment. 

Sulfite to add to the wine. 

Misc. Hoses for siphoning and pumping.

Equipment for use after aging on Oak

Cartridge filters for filtering the wine at bottling time. 

Bottle  filler setup

Corker

Labeler 

Suppliers

AWS , Inc.   For Prospero Equipment.

7694 Bell Rd. 

Windsor, Ca. 95492

888-252-7036

Napa Fermentation Supplies  Rentals of crusher destemer, presses etc. 

575 Third Street, Bldg A

P.O. Box 5839

Napa, Ca. 94581

707-255-6372

West Cal Tractor

4101 S. Mooreland

Santa Rosa, Ca. 707-584-9111

Valley Pipe and Supply, Inc. 

Industrial, Winery and Waterworks Supplies

1801 Santa Clara, Fresno, Ca. 

209-233-0321, Fax 209-233-1713

The Compleat Winemaker  Good variety of pumps.  Very expensive,   Diaphram, Peristaltic, Also filters, clamps fittings, hoses, Instruments.
955 Vintage Ave.
St. Helena, CA    94574

Phone (707) 963-9681
24-hour Fax (707) 963-7739

http://www.tcw-web.com/
http://shop.piwine.com/shopsite/prwc/yeast2.html  good selection of yeasts. 

Analysis

Time line

Minimal cost scenario

References

THE HOME WINEMAKERS MANUAL    http://home.att.net/~lumeisenman/contents.html
From Vines to Wines,  Cox, Jeff,  Storey Books, 1999    Good discussion of how to decide when to pick the grapes.  Very practical discussions of procedures for winemaking at the scale we are interested in 100-200 gal.   

Here's some additional source of information about instruments for

Fermentation A course review  http://www.glue.umd.edu/~nsw/ench485/lab12.htm

General Analytical intruments http://www.northernbrewer.com/analytical.html

To Do: 

Measure the width of the truck bed to see what diameter the poly container for the must should be. 

Get a trailer for the tractor which can be used for hauling grapes in bins.   It should also work for hauling the chipper. 

Questions:   


Can the lids on the tanks be pushed down and sealed to hold the oak chips under the surface of the wine to prevent any oxidation?

When crushing the grapes how much liquid vs. skins/seeds do you end up with.   Don’t you need to press before the end of fermentation to get the sugar out of the grapes.   There must be some fermentation after the pressing.  Or does the yeast decompose the solids of the grapes?    

Issues:   


Where will we clean the tanks.  Particularly, is there a concrete pad someplace with a drain in it that would be convenient for cleaning the tanks.  Sulphite solutions and wine/grape juice will likely go into this drain.   

Should we transport grapes or must?  By transporting grapes instead of must we could have less chance of spoilage/oxidation and also be able to crush and destem  right into the fermentation tanks.   
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