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ABSTRACT 

 

 Would [name withheld]’s winery benefit from updating its current laboratory? 

Examination of this question was completed using cost-benefit analysis, and aimed to prove 

that updating [name withheld]’s laboratory would decrease its overall analytical expenses, 

while providing accurate and speedy results that would benefit wine quality. First, [name 

withheld]’s analysis needs, including the types of analyses desired and the number of 

analyses desired were determined. Then, [name withheld]’s current inventory and procedures 

were compared to the most commonly accepted methods for each analysis in order to 

determine what equipment, supplies, and chemicals would be required. All expenses for the 

update were determined and divided between fixed and variable expenses. Each analysis 

requiring variable expenses were calculated separately. Labor expense was also calculated 

for both the current and updated laboratory. Off-site expense was calculated for the analyses 

not completed by the current laboratory. Once all expenses were determined, a budget was 

created for both the current laboratory and the updated laboratory to operate from 2008 

through 2011. Speed of results and accuracy of results were determined based on the method 

of testing and the time each test requires for completion. Analysis showed that [name 

withheld] would spend far less on their total analysis expense between 2008 and 2011 if they 

updated their current laboratory. [name withheld] would also benefit from increased speed of 

results for the majority of its desired analyses and more accurate results on several analyses 

completed on-site.
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Chapter One 

 

CHAPTER TITLE 

Introduction 

 

 The California wine industry is constantly evolving, expanding from a small group of 

wineries and growers in northern California to several thousands statewide. Now, the 

California wine industry’s economic value is over $51 billion (The Wine Institute 2007).  

 The industry’s large expansion and growth can be credited to increased wine quality 

and recognition. Over the past thirty years, technological advances in winery equipment have 

led to many processes not only changing, but becoming more measurable and traceable.  

Most modern wineries have their own on-site laboratory, whether primitive or up-to-date. 

The more up-to-date laboratories can determine most or all data needed by their winemaking 

team, while those without modern equipment must rely partially on off-site laboratories. 

These laboratories, including Vinquiry and ETS, offer analytical services specifically geared 

towards the wine industry and are able to complete any wine analyses desired. Unfortunately, 

off-site lab expenses quickly add up, particularly for wineries that make numerous batches of 

wine or those that utilize more hard data during winemaking practices. Deciding whether to 

use an on-site laboratory or off-site laboratories is a difficult question in the modern 

California wine industry. 
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Smaller wineries often cannot afford the cost of building or updating their own on-

site lab. As wineries grow in size, however, their demand for analyses increases dramatically, 

making the prospect of modern on-site testing more appealing.  

 

Problem Statement 

 

  Would [name withheld]’s winery benefit from less analysis expenses, more 

accurate results, and quick analysis results by updating its current laboratory? 

 

Hypothesis 

 

 Updating the current laboratory at [name withheld]’s winery will decrease its overall 

analytical testing expenses, including its on-site laboratory operation and its sample 

outsourcing expenses, while benefiting wine quality by providing accurate and speedy 

results.  

 

Objectives 

 

 To determine [name withheld]’s need for analyses, including the types of analyses 

desired and the number of wine lots expected throughout the year. 

 To determine [name withheld]’s current laboratory inventory and procedures. 

 To assess the methods and supplies needed to complete any additional desired 

analyses. 
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 To determine the differences in costs between operating the laboratory in its current 

state versus in an updated state.  

 To compare the current analysis expense budget versus the analysis expense budget 

with an updated laboratory.  

 To establish the differences in speed between on-site analysis and off-site analysis. 

 To determine if analysis accuracy will be benefited by an updated laboratory. 

 

Significance of Study 

 

 Reducing costs while promoting increased wine quality is the main objective of a 

winery. Modern technologies provide the ability to accurately and quickly determine data the 

data winemakers need to make the best wine possible through quantitative evaluation. Every 

winery desires data throughout the year, and must decide how that data will be obtained: 

through an off-site laboratory, an on-site laboratory, or a combination of the two. Analytical 

testing can be quite expensive. Winery laboratories have become a norm in wineries, 

particularly in medium to large wineries. The results of this study will provide California 

wineries with an example of how cost-benefit analysis can be used to determine whether an 

on-site laboratory should be updated or operated in its current state. Wineries lacking a 

laboratory can use this framework to conduct a similar analysis to determine whether a 

laboratory should be built.  
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Chapter Two 

 

REVIEW OF LITERATURE 

 

 A certain level of background knowledge is useful when completing this examination. 

First, one must understand typical cost-benefit analysis, its stages, and how it will be 

modified to best suit this examination. Next, some knowledge of California’s wine industry, 

wine regulation, and wine laboratories will answer the question of why [name withheld], or 

any winery, would need and desire a laboratory. The types of data desired and the methods of 

their determination is helpful to understand how the lab will operate. Finally, some 

familiarity with statistical analysis and data is needed to understand how analytical tests were 

determined adequately proficient. Comprehending the information provided should provide 

adequate background knowledge, though further information can be obtained via the sources 

cited in the bibliography.  

 

Cost-Benefit Analysis 

 

 Cost-benefit analysis is typically applied as a decision-making tool when determining 

whether productive resource allocation is in the public interest. Often, cost-benefit analysis is 

separated into four stages: identification, classification, quantification, and presentation. 

Identification involves listing all the various effects of a proposed project, providing all the 

items that must be considered. These various effects are then deemed benefits or costs during 

classification (Anderson and Settle 1977). In “Cost-Benefit Analysis Conducted for Nutrition 
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Education in California,” Goldman, Joy, and Pradhan (2006) combined these steps and 

determined all their costs and benefits simultaneously. The costs included all expenditures on 

program implementation: personnel, travel, office space, and equipment. They divided 

benefits into direct or indirect; estimated monetary savings on the delay or prevention of 

treatment for various diseases were direct benefits, while increased productivity and 

reductions in lost workdays were indirect benefits.  

 The quantification stage of cost-benefit analysis involves converting all benefits and 

costs into monetary values, whether they are quantitative or qualitative (Anderson and Settle 

1977). This allows for an easy comparison of the alternatives, though estimation of 

qualitative values in monetary terms is typically quite difficult (Munda 1996). Presentation of 

the relevant information, the final stage, must be completed in a clear manner that lays out 

the report in the proper form. This is essential to conveying the information contained 

correctly, and typically involves these minimum requirements: a description of the 

objectives, a list of direct benefits and costs and any secondary effects, the methodology and 

data used to estimate or calculate benefits and costs, all benefit-cost measures, assumptions 

and limitations and how they may alter the benefit-cost measures, and the project’s 

distributional impact (Anderson and Settle 1977). Distributional impact is often only covered 

briefly, and is often excluded when cost-benefit analysis is applied in the private sector (Irvin 

1978).  

 Irvin (1978) states the Income and Expenditure Statement, the Balance Sheet, and the 

Source and Applications of Funds Statement are required during a cost-benefit analysis 

assessing an enterprise’s current and future financial positions. Without these items, the 

entire firm’s financial standing cannot be studied. When a production change is the topic of 
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inquiry instead, costs and benefits can be analyzed by comparing the original budget with a 

budget taking the production change into account. A cash budget includes receipts, 

disbursements, cash excess/deficiency, and financing (Brewer, Garrison, and Noreen 2008). 

Since sales and financing information will not be involved, only the disbursements, or 

expenses, section of the cash budget will be utilized to create an expense budget, discussed 

during this examination’s methodology in Chapter 3.  

  

California Wine Industry 

 

 California has gained global recognition as a premier wine region, producing over 90 

percent of United States wine, 309,000 jobs, and $51.38 billion of economic value (The Wine 

Institute 2007). A 233% increase in the number of California wineries between 2006 and 

2007 brought the total to 2687, with continuing growth expected. As competition grows, 

wineries continue to push for lower production costs, enabling them to sell their wines at 

lower price-points than traditionally achievable. Winemaking operations have been altered 

dramatically to lower costs without sacrificing quality (Kupiece and Revell 2001). 

Differences in winery operations in the last 40 years are clearly visible (Berg and Cooke 

1969, 1971, 1983, 1984).  

 New technology and better understanding of the science of winemaking have been the 

main factors leading to more efficient and effective wine production. Staying competitive in 

the modern wine market requires wineries to invest in up to date equipment and to adopt 

modern winemaking techniques (Berg and Cook 1984). Competition from other wineries and 
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increasing wine regulation has also led wineries to increase their quality control programs, 

primarily carried out in conjunction with their laboratory, to ensure wine quality.  

 

Wine Regulation 

 

 Since the end of Prohibition in 1933, alcohol production in the United States has been 

regulated by the Bureau of Alcohol, Tobacco, and Firearms (ATF), which is primarily 

concerned with producing revenue via taxation. In 2003, the Alcohol and Tobacco Tax and 

Trade Bureau (TTB) was established with a “mission to collect taxes owed, and to ensure 

that alcoholic beverages are produced, labeled, advertised, and marketed in accordance with 

Federal law” (Alcohol and Tobacco Tax and Trade Bureau, 2008). Wineries must utilize 

laboratories for a minimum number of tests because TTB regulations require every 

commercial wine’s alcohol content be accurately determined for taxation and labeling 

approval. Several other chemical compounds contained in finished wines must also fall 

within specified threshold levels, including sulfite and volatile acidity levels (Alcohol and 

Tobacco Tax and Trade Bureau, 2008).  

 As wine consumption steadily climbs internationally, pressure to increase wine 

regulation has risen. Coupled with globalization and the product regulation standardization, 

more stringent policies are on the horizon. Wineries will be responsible for providing more 

information about their wines once regulation increases, leading wineries to increasingly 

desire quality control (Butzke and Ebeler 1999, 2001).  
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Wine Laboratories 

 

 Wineries desire analytical data of their wines not only to satisfy regulatory 

compliance but also to ensure the best possible wine quality. Winery laboratories have 

worked together since the 1970’s to develop quality control for the industry as a whole, and 

to help scientific study of winemaking (Caputi and Wilderandt 1975, Butzke and Ebeler 

1999, Butzke 2001). As the wine industry progresses, winemakers learn how to use more 

analytical data to supplement sensory evaluation and winemaking practices to ensure wine 

quality is at its best.  

 Through various examinations of winery laboratories conducted by Butzke, eight 

main analyses were defined: ethanol, free and total sulfur dioxide, titratable acidity, volatile 

acidity, specific gravity, residual sugar, malic acid, and pH (Butzke and Ebeler 1999, Butzke 

2001). Each analysis provides information important for balancing a wine’s composition and 

taste throughout the year, and each is determined using different methods. Other analyses 

play an important role in the winemaking process, and are essential at particular times of the 

year, like during harvest or bottling operations. These analyses include dissolved oxygen 

(Cant 1960), ammonium ions, primary amino acids (Butzke and Dukes 1998), Brix, carbon 

dioxide, stabilization, and clarification. Information on all analyses involved in this 

examination can be found in Table 1 of the Appendices. 

 Winemakers must acquire this information either from on-site laboratories or from 

off-site laboratories like Vinquiry. Vinquiry is an off-site laboratory TTB-certified to analyze 
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wine and distilled beverages. While outsourcing samples to off-site laboratories can be time 

consuming and expensive, on-site laboratories often have accuracy issues.  

 Several studies have been conducted to increase the proficiency of winery 

laboratories (Butzke and Ebeler 1999, Butzke 2001). These studies also provide information 

on how the main analyses are typically completed. In Butzke’s most recent examination, 

ethanol was typically measured by ebulliometer, total and free sulfur dioxide using the 

Ripper or Aeration-Oxidation methods, titratable acidity using manual titration, volatile 

acidity using a Cash still, specific gravity using a hydrometer or density meter, residual sugar 

using enzymatic assay, and malic acid using enzymatic assay (Butzke 2001).  

 Obtaining equipment for these tests or their alternatives would be essential for an on-

site winery to complete these essential analyses. The remaining data can be determined using 

other methods: dissolved oxygen with a dissolved oxygen meter, primary amino acid with 

enzymatic assay, ammonium ion concentration with a concentration probe, Brix with a 

refractometer or density meter, carbon dioxide with a carbon dioxide meter, and clarification 

and stabilization with centrifuges and various fining trails (Boulton et. al. 1996).  

 Technological advances in the last ten years have led to more automation of 

laboratories. Though utilized by several wineries for various applications, centrifuges are 

now used in laboratories to clarify wine samples prior to several analyses, particularly 

titratable acidity (TA), residual sugar (RS), and malic acid (MA) determination. 

Spectrophotometers are quickly becoming the norm for in-house testing of several data: MA, 

RS, and primary amino acids (Butzke and Dukes 1998). Wineries are moving away from 

using the Ripper method to determine free and total SO2 levels, replacing it with the 

Aeration-Oxidation method (Butzke 2001). Anton Parr’s new product, the Wine Alcolyzer, 
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allows the rapid determination of ethanol levels within 0-30% alcohol per volume using 

infrared spectroscopy, achieving far more accurate results than an ebulliometer 

(Svenningson, 2008).  

 Of course, advanced testing methods increase costs for the winery. Upfront costs of 

instruments are typically high, and can lead to increased labor, chemical, and supply costs. 

These costs can be worth the winery’s expense if their sample requirements are high enough 

to lower per analysis costs below those charged by off-site laboratories (Klein, 2008).   

 

Statistical Analysis of Lab Proficiency 

 

 Statistical analysis is applied in numerous fields of study today. Wineries have been 

collaboratively working to improve their laboratory proficiency using statistical analysis of 

results on various analytical tests performed for over 30 years (Caputi and Wildenradt, 1975). 

In “Survey of Analytical Methods and Winery Laboratory Proficiency” (Butzke and Ebeler, 

1999), 28 winery laboratories participated by determining specific analytical data using their 

own methods. Proficiency of the labs was determined used Z-scores, which were calculated 

for each analytical test and defined as z = x – X/σ, where x was the individual measurement 

of wines, X was the mean of all participating wineries measurements, and σ was the standard 

deviation target value which was derived from a 1% coefficient of variation. Those wineries 

within a range of -2 to 2 z-score were satisfactory for the particular data. A subsequent 

examination had a similar setup. 

 In “2000/2001 Survey of Winery Laboratory Proficiency” (Butzke, 2002), a similar 

study was conducted representing 90% of the winery laboratories. Depending on the analyses 
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examined, data from 31 to 56 wineries was used. Instead of calculating z-scores to determine 

lab proficiency, Butzke used a comparative performance value (CPV), which was defined as 

CPV = x – X/ σ, where x was the mean of individual lab measurements for specific test, X 

was the overall mean of the measurements by all reporting labs, and σ was the standard 

deviation of the overall mean. Any CPV falling in the range of -1.4 to 1.4 was deemed 

satisfactory for testing that particular data.  

 The results from both laboratory proficiency surveys were used during this study’s 

data analysis, which is further discussed during the methodology in Chapter 3. 
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Chapter Three 

 

METHODOLOGY 

 

Procedures for Data Collection and Analysis 

 

 The necessity of an updated laboratory at [name withheld]’s winery depends on the 

equipment and supplies it contains, the analytical tests it currently completes, and the data it 

desires. On May 14
th

, 2008, an interview was conducted with [name withheld], [name 

withheld]’s General Manager and Winemaker, to discuss this information. [name withheld] 

provided a copy of the lab manual, an estimated number of wine lots, and when and what 

data he desires throughout the winemaking process. Using [name withheld]’s desired 

analyses, the analyses that could be added or replaced were determined.  

 The next step was to determine the analytical tests typically completed when 

analyzing wine, whether in a winery laboratory or at an off-site laboratory. Data collected in 

winery laboratory surveys provided information about what analyses winery laboratories 

completed and the accuracy of their results (Butzke 1999, 2002). Z-scores were calculated 

during the earlier survey, while the second survey used CPV calculation as the chosen 

statistical analysis. The best analytical options were determined by choosing the tests that fell 

within the specified ranges of these scores.  

 The analytical tests deemed most proficient via these surveys were then verified 

during an interview with Darren Klein, the manager of Vinquiry’s Paso Robles facility, a 

laboratory certified by the Alcohol and Tobacco Tax and Trade Bureau (TTB). Mr. Klein 
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was interviewed on May 19
th

, 2008, and provided the following: information on what 

analyses wineries typically request when they send in wine samples; Vinquiry’s suggested 

analyses based on different parts of the winemaking process (set of tests for harvest, set for 

bottling, etc.); the speed of results (completion time from sampling at winery to result 

receipt); the speed of analysis (completion time of particular analysis in the laboratory); the 

accuracy of results; the prices charged for different tests; and the different procedures used 

and their corresponding equipment. Mr. Klein’s information was essential to several sections 

of the analysis as discussed below. 

 Information on the types and accuracy of analyses provided by Butzke’s surveys and 

Mr. Klein helped determine which analytical procedures are best-suited for [name 

withheld]’s laboratory. The analytical tests chosen were primarily those identified as the 

most commonly accepted determined during proficiency surveys, despite unsatisfactory 

CPV’s and z-scores for the majority of analyses (Butzke, 1999 and 2002). Analytical 

procedures provided by Mr. Klein at Vinquiry were used for analyses not covered in 

Butzke’s surveys, not only to determine whether newer procedures may exist but also to 

determine the necessary equipment and supplies for their proper completion (Klein, 2008).  

 The laboratory manual [name withheld] provided was used to determine what tests 

the laboratory currently completes. This information was compared to Vinquiry’s procedures 

to determine whether these tests needed to be replaced or updated. An inventory of [name 

withheld]’s current laboratory was taken after the interview with [name withheld]. The 

inventory included all instruments (spectrophotometer, pH meter, etc.), glassware (beakers, 

pipettes, etc.), chemicals (types and concentration), and other supplies (hosing, alcohol 

burners, etc.) the laboratory contained. This inventory was then compared to the necessary 
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supplies determined using Vinquiry’s procedures to conclude what the laboratory lacked 

(Klein, 2008).  

 The absent items were then priced through major laboratory suppliers. Catalogs from 

VWR International, Scott Laboratories, Thermo Fisher Scientific, Unitech Scientific LLC, 

and All World Scientific were examined to find the costs of the needed equipment and 

supplies, along with the information on Anton Paar’s equipment (Svenningsen, 2008).  

 VWR and Thermo Fisher Scientific are both international companies that make a 

variety of generally applicable and specialized laboratory equipment, and carry most 

products needed to create a winery laboratory, though some may need to be slightly modified 

or pieced together since they are not necessarily directly applicable to wineries. All glassware 

items, various instruments like centrifuges, and other supplies were available for purchase 

and comparison in their catalogs.  

 Anton Paar is a company that specializes in measurement and analysis instruments, 

several of which are directly applicable to the wine industry. Information on density meters 

and alcolyzers were obtained from an interview with Margit Svenningsen (2008), a Technical 

Sales Representative for the company.  

 All World Scientific (AWS) is a domestic supplier of general lab supplies, but 

focuses on the needs of winery laboratories. AWS offers wine lab supplies, including 

complete SO2 setups, autotitrators, and chemical reagents. 

 Unitech Scientific LLC is a reagent and instrument manufacturer specializing in 

products for the food and wine industry. Chemical costs for several different analyses were 

determined through Unitech.  
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 Scott laboratories is a beverage industry supplier that carries a range of items from 

chemicals to analytical instruments. Carbodoseur cost was determined through Scott 

laboratories, and several chemical costs were also verified. 

 The equipment, supply, and chemical costs verified through these distributors 

provided how much [name withheld] would have to spend to bring in additional equipment to 

its laboratory.  

 [name withheld]’s estimated number of wine lots was used in conjunction with 

information on the particular analyses Vinquiry suggests running at different times 

throughout the year (Klein, 2008). These numbers were used to calculate the total estimated 

number of each individual analysis. Labor costs were determined using the estimated amount 

of time per test, the number of tests per year and an hourly wage rate of $10 per hour. 

Chemical and supply costs were determined using various laboratory suppliers’ catalogs (All 

World Scientific 2008, VWR International 2008, and Thermo Fisher Scientific 2008). Costs 

of chemicals and variable supplies were calculated on a per sample basis using the 

procedures of each analysis (Klein, 2008), and then used to find the yearly costs of each 

specific analysis.  

 After verifying the equipment and supply types, quantities, and costs needed to 

properly update the lab for the desired analyses, quantitative analysis of the costs involved in 

the upgraded lab were compared to the costs of operating the lab in its current state using two 

separate expense budgets that took into account three different seasons of varying sample 

needs. Seasons were defined as running from August through July of the following year, and 

referred to as 2008-2009, 2009-2010, and 2010-2011.  
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 The updated laboratory’s budget was prepared including all the new equipment 

needed, as well as the chemical, supply, and labor costs associated with the amount of 

analyses that will take place per year. A second budget created was based on the winery’s 

current laboratory, and included the labor, supply, and chemical costs associated with the 

analytical tests estimated per year, as well as the costs of outsourcing the remaining analyses 

to other laboratories. The current and update laboratory budgets are provided in Figure 1 and 

Figure 2 during the Development of the Study. Comparison determined the difference in 

costs between the two options, and was used to support or reject the hypothesis that an 

updated laboratory would decrease the cost of wine analyses the winery accumulated 

throughout the year.    

 Speed of results was compared, since analytical data of wine and juice is desirable 

quickly during most winemaking processes to allow the winemaking team to make swift and 

proper decisions. When outsourcing samples for analyses, a certain lag time exists between 

when samples are taken at the winery and when the results come back from the lab. The time 

it takes from the beginning of sampling until the receipt of results determined during Darren 

Klein’s interview was compared to the time it takes to complete the desired analyses on-site, 

including the time it takes for those analyses already completed. The speed of each analysis 

was estimated using Vinquiry’s procedures and information provided by Mr. Klein (Klein, 

2008). Results for DO and CO2 were desired almost immediately, or within an hour. SO2 

results were desired to be received within eight hours. Speed was given more weight for 

these three analyses since changes in their levels can occur rapidly. For the remaining 

analysis, speed was still desired but not as important. For these tests, cost was the main 
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determinant, though the speedier option was chosen if the costs were similar (within $1-3 per 

sample).  

 Calculating [name withheld]’s current laboratory’s costs, procedures, speed of results, 

accuracy of results, data requiring out-sourcing, and inventory to that of the suggested 

upgraded laboratory allowed comparison of the two options. The less expensive option that 

provided adequately accurate and speedy results was deemed the best suited path for the 

winery’s laboratory, and was used to either reject or support the hypothesis that updating the 

current laboratory will decrease the overall costs of analytical testing, while helping wine 

quality by providing results accurately and quickly. 

 

 

Assumptions 

 

 This examination made several assumptions. The pricing of equipment in the 

laboratory supplier catalogs and provided during an interview with Margit Svenningsen 

(2008) are assumed accurate. The pricing of off-site wine laboratories is assumed to be 

identical to Vinquiry’s pricing provided by Mr. Klein, and is assumed to remain the same 

throughout the time period studied. The procedures for each specific analysis provided by 

Darren Klein were expected to be correct methods of determination, and the times associated 

with result receipt post-analysis at Vinquiry were assumed correct. The estimated amount of 

chemicals and supplies assumed that there will be minimal or no loss or spillage during 

testing. Labor costs were based on an estimated time per analysis, and assumed that lab 
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technicians completed analyses within the specified timeframe while receiving the specified 

wage rate. Butzke’s calculations and survey results were assumed correct.  

 

Limitations 

 

 Though the methodology presented will be useful for studies in other parts of the 

United States, particularly California, the actual findings are only significant to wineries of 

similar size that are located on California’s central coast due to the number of estimated 

samples that will be assessed and the off-site laboratory prices used.  
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Chapter Four 

 

DEVELOPMENT OF THE STUDY 

 

Data Collection Problems 

 

 Winery laboratory proficiency surveys used to determine the best analytical options 

or the desired analyses was not sufficient. Only a handful of the analyses being studied were 

covered during the surveys: the 1999 study only included five data types, while the 2002 

survey only included nine (Butzke 1999, 2002). Poor correlation determined during these 

studies made the use of  the calculated coefficients of variation (% CV) difficult since they 

did not fall within the specified ranges. Instead, the method being used by most laboratories 

was chosen as the best analytical option during these studies. Information on the methods 

utilized by Vinquiry were also used to make sure that better options did not exist. 

 

Analysis 

 

Fifteen different analyses were desired by [name withheld] during the harvest year, 

representing all analysis typically desired. Ranges were determined to represent the typical 

number of each analysis desired throughout typical years and years requiring extra attention 

to quantitative data. These ranges were created using Vinquiry’s suggested analyses provided 

by Darren Klein (2008) and requirements of [name withheld]. These ranges were then used 

to determine the total number of each analysis [name withheld] will require based on the 
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expected number of wine lots during each of the three years (Nevosh, 2008). Table 1 displays 

the number of estimated analyses required for the next three years, based on calculations 

completed in Appendices Table 2.  

 

 Table 1. Desired Analyses and Estimated Requirements for the Next Three Years. 

 

Analysis 

2008-09 

Harvest Year 

2009-10 

Harvest Year 

2010-11 

Harvest Year 

 

Total 

Number of Lots 40-50 80-100 100-120 220-270 

Brix 375-1250 1200-2500 1500-3000 3075-6750 

TA 280-600 560-1200 700-1400 1540-3240 

pH 800-2000 1600-4000 2000-4800 4400-10800 

FSO2 400-800 800-1600 1000-1920 2200-4320 

TSO2 200-500 400-1000 500-1200 1100-2700 

ML 320-700 640-1400 800-1680 1760-3780 

RS 320-700 640-1400 800-1680 1760-3780 

VA 400-750 800-1500 1000-1800 2200-4050 

ALC 240-500 480-1000 600-1200 1320-2700 

WF 0-100 0-200 0-240 0-540 

NH3 40-50 80-100 100-120 220-270 

NOPA 40-50 80-100 100-120 220-270 

Bentonite Trials  0-100 0-200 0-240 220-810 

CO2 400-750 800-1500 1000-1800 2200-4050 

DO 400-750 800-1500 1000-1800 2200-4050 
 Based on: Klein, Darren. 2008. Laboratory Manager, Vinquiry, Inc. Personal Interview, Paso Robles (May 19). 

     Nevosh, Paul. 2008. General Manager, [name withheld]. Personal Interview, Edna Valley (May 14). 

 

 Once [name withheld]’s analysis requirements were estimated, the best analytical 

tests for each data type were determined. Butzke’s winery laboratory proficiency surveys 

(1999, 2002) were used to find the best analytical options for some data types based on the 

typically used method of participating labs. Table 2 displays the related results of these 

studies, which only covered a portion of the desired analyses. Instead of using the 

Coefficients of variation (% CV) calculated using z-scores and CPVs, the typical method 

used by participating labs was used.  
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Table 2. Data Type Typical Methods and their Relative Coefficients of Variation 

Data Type 1999 Typical Method 1999 CV (%) 2001 Typical Method 2001 CV (%) 

TA Manual titration 7.6 Manual titration 2.9 

pH Electronic pH meter 1.2 Electronic pH meter 0.9 

FSO2 N/A N/A Ripper or A-O* 16.9 

TSO2 N/A N/A Ripper or A-O 9.7 

ML N/A N/A Enzymatic assay 13.5 

RS Enzymatic assay 140 Enzymatic assay 18.5 

VA Cash still 15.1 Cash still 13.5 

ALC Ebuilliometer 1.8 Ebuilliometer 1.5 

SG* N/A N/A Hydrometer 2.1 
*Aeration-Oxidation method. 

Sources: Butzke, C. E. and S. E. Ebeler. 1999. “Survey of Analytical Methods and Winery Laboratory  

  Proficiency”. American Journal of Enology and Viticulture. 50(December): 461- 465.  

 Butzke, Christian E. 2002. “2000/2001 Survey of Winery Laboratory Proficiency.” American  

  Journal of Enology and Viticulture. 53 (June): 163-169. 

 

 Darren Klein, Vinquiry’s Paso Robles facility manager, was able to provide the 

methods of analyses used by Vinquiry for testing each of the fifteen desired data types. These 

procedures were compared to the methods displayed in Table 2, and new analytical options 

not covered in Butzke’s surveys were considered the best options for the updated laboratory. 

Appendices Table 5 displays each desired analysis with its associated procedure and the 

required equipment, supplies, and chemicals. Comparison between these requirements and 

[name withheld]’s current laboratory inventory, shown in Appendices Table 3, allowed the 

determination of the equipment, supplies, and chemicals [name withheld] would require for 

their analytical needs. Appendices Table 3 was also compared to Appendices Table 4, which 

provides some general lab supplies a winery laboratory would require. These supplies are not 

test specific, but are required for several or all analyses.  

 After determining the supplies and chemicals [name withheld]’s laboratory was 

lacking, they were separated according to fixed and variable expenses. The fixed expenses 

were all equipment expenses, and are shown in Appendices Table 6. The variable supply and 
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chemical expenses were further separated according to the type of analysis. Tables were 

created to show the variable supply and chemical expenses associated with each of the 

following analyses: TA, FSO2 and TSO2, ML, RS, VA, ALC, NH3, NOPA, and bentonite 

trials. Appendices Tables 9 through 17 display the variable expenses associated with these 

analyses. Miscellaneous variable expenses not associated with any particular analyses were 

calculated separately in Appendices Table 8. The current laboratory required different 

chemicals for their SO2 analyses since it uses the ripper method instead of the aeration-

oxidation method. The variable expenses for the current laboratory’s SO2 analyses are shown 

in Appendices Table 18. Variable expenses for the current laboratory’s TA, VA, and NH3 

analyses were the same. Once the equipment, supply, and chemical expenses were 

determined, the labor expense was calculated. 

 Labor expense was determined separately for each of the fifteen different analyses, 

and is displayed in Appendices Table 20. The estimated time per test for each analysis, 

provided by Mr. Klein (2008), and the estimated number of each analysis from Table 1 were 

used to calculate labor expense. Appendices Table 19 shows the labor expense for the 

updated laboratory for 2008 through 2011, and covers each of the fifteen desired analyses. 

Appendices Table 19 shows the labor expense for the current laboratory over the same time 

period, and covers only the analyses [name withheld]’s lab completes: Brix, TA, pH, FSO2, 

TSO2, VA, ALC, DO, WF, and NH3. Several analyses had different times per test because 

[name withheld]’s current laboratory used different methods than those deemed the best 

analytical option. Table 3 shows the methods [name withheld]’s current lab used for these ten 

analyses. For ALC analysis, one analysis per wine lot per year was removed since its 
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accuracy is necessary for tax determination and [name withheld] desires more accurate 

alcohol analysis than an Ebulliometer provides (Nevosh, 2008).  

 

 Table 3. [name withheld]’s Current Laboratory Analytical Methods. 

Analysis Method Analysis Method 

Brix Density meter* TA Manual titration 

FSO2 Ripper method pH Electronic pH meter 

TSO2 Ripper method VA Cash still** 

ALC Ebulliometer DO DO meter 

WF Density meter NH3 Electronic ISE meter 
 *No refractometer for pre-fermentation measurements. **Cash still with no aspirating pump. 

 Source: Nevosh, Paul. 2008. General Manager, [name withheld]. Personal Interview, Edna Valley (May 14). 
 

 Once all expenses associated with on-site laboratory operations for both the current 

and updated laboratory were determined, those associated with off-site analysis were 

calculated. Prices for each analysis were determined using Vinquiry’s price list. The 

individual analysis prices were used, though discounted analysis panels were available if 

multiple analyses were required for the same sample (Klein, 2008). The total off-site expense 

of six analyses was calculated: ML, RS, NOPA, CO2, bentonite trials, and ALC. The first 

five were calculated using the total number of analysis required throughout the year. ALC 

was calculated using only one analysis per wine lot per year since on-site analysis was 

possible. The total off-site expense for the current laboratory is displayed in Appendices 

Table 21. The off-site analysis expense for the updated laboratory was zero since all fifteen 

desired analyses could be completed on-site after the update. The off-site analysis expense 

was used in conjunction with the on-site expenses to create analysis budgets for comparison. 

 Analysis budgets were created for both [name withheld]’s current and updated 

laboratory, including projected expenses for on-site and off-site analysis. Figure 1 shows the 

updated laboratory analysis expense budget covering 2008 through 2011, which includes 

[name withheld]’s fixed equipment expense from Appendices Table 6 and all variable 
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expenses contained in Appendices Tables 8 through 17 and 20. Since no off-site analysis was 

required, total off-site expense was $0 for all three years. 

 

 Figure 1. [name withheld]’s Updated Laboratory Analysis Expense Budget. 

  

  
[name withheld] 

Analysis Expense Budget 

For 2008-2011 beginning August 1
st
, 2008 

 

 2008-2009 Season 2009-2010 Season 2010-2011 Season Total 

On-site Analysis Expense:     

     

Fixed Expense:     

   Fixed Equipment Expense $20,839 $0 $0 $20,839 

Total Fixed Expense $20,839 $0 $0 $20,839 

     

Variable Expense:     

   TA Variable Expense $443.12-508.24 $413.10-519.78 $603.37-$733.61 $1,459.59-1,761.63 

   SO2 Variable Expense $518.65-981.63 $797.33-1,519.07 $782.19-1,861.07  

   ALC Variable Expense $1,164 994.11 $1063.86  

    ML Variable Expense $2,078.19-2,218.19 $311.75-991.83 $545.08-1,318.58  

    RS Variable Expense $2,295.04-3,164.04 $1,186.53-2,907.36 $1,503.58-3,442.11  

   VA Variable Expense $215.52-280.64 $81.40-195.63 $97.68-260.48 $394.60-736.52 

    NOPA Variable Expense $2015.32 $221.13 $163.11  

   NH3 Variable Expense $128.15 $89.86 $0 $218.01-218.01 

   Bentonite Variable Expense $0-667.35 $0-1,191.76 $0-1,489.70 $0-3,348.81 

    Labor Expense* $2,960-7,416.69 $5,986.66-14,833.31 $7,483.34-17,800 $16,780-40,050 

Total Variable Expense $11,817.99-18,544.25 $10,081.87-32,463.84 $12,242.21-27,068.66 $34,142.07-69,076.75 

Total On-site Expense $32,656.99-39,383.25 $10,570.54-23,952.51 $13,148.84-28,689.15 $54,981.07-89,915.75 

     

Total Off-site Expense $0 $0 $0 $0 

     

Total Analysis Expense $32,656.99-39,383.25 $10,570.54-23,952.51 $13,148.84-28,689.15 $54,981.07-89,915.75 
Source: Appendices Tables 6, 8-17, 20. 

 

 The current laboratory’s budget is shown in Figure 2, and was created using the off-

site analysis expense calculated in Table 21 and all the variable expenses calculated in 

Appendices Tables 9 and 11 through 19. Since no new equipment is required to continue 

operating the lab in its current state, the fixed equipment expenses do not apply. Comparison 

of the analysis expense budget from the updated and current laboratory determined the least 

cost decision for [name withheld]. 
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 Figure 2. [name withheld]’s Current Laboratory Analysis Expense Budget. 

 

[name withheld] 

Analysis Expense Budget 

For 2008-2011 beginning August 1
st
, 2008 

 

 

 
 2008-2009 Season 2009-2010 Season 2010-2011 Season Total 

On-site Analysis Expense:     

Total Fixed Expense $0 $0 $0 $0 

     

Variable Expense:     

   TA Variable Expense $443.12-508.24 $413.10-519.78 $603.37-$733.61 $1,459.59-1,761.63 

   SO2 Variable Expense $215.72-436.42 $370.28-833.64 $477.94-1,027.40 $1,063.94-2,297.46 

   VA Variable Expense $215.52-280.64 $81.40-195.63 $97.68-260.48 $394.60-736.52 

   NH3 Variable Expense $128.15 $89.86 $0 $218.01-218.01 

    Labor Expense $1,879.99-4,575.02 $3,826.67-9,149.98 $4,883.33-10,980  

Total Variable Expense $2,882.50-6,595.82 $4,781.30-11,980.65 $6,062.32-14,491.19 $13,726.13-33,067.43 

Total On-site Expense $2,882.50-5,928.47 $4,781.30-10,788.89 $6,062.32-13,001.49 $13,726.13-29,718.62 

     

Total Off-site Analysis Expense $13,280-32,600 $26,560-55,200 $33,200-78,240 $73,040-166,040 

     

Total Analysis Expense $16,162.50-38,528.47 $31,341-65,988.89 $39,262.32-91,241.49 $86,766.13-195,758.62 
Source: Appendices Tables  9, 11-19, 21. 

 

 [name withheld]’s updated laboratory analysis expense for 2008 through 2011 was 

estimated to fall between $54,981.07 and $89,915.75, with between $32,656.99 and 

$39,383.25 occurring in 2008-2009. Despite increased production and analysis during the 

second two years, analysis expenses are dramatically lower since fixed equipment costs for 

over half of the first year’s expenses. During 2010-2011, [name withheld] can expect to 

spend between $13,148.84 and $28,689.15, even with over twice the estimated analysis 

completed during 2008-2009. The current laboratory’s analysis expense was estimated to 

increase each year over the three years. Since no fixed equipment was purchased, all 

expenses incurred were variable. [name withheld] can expect its current laboratory’s analysis 

expense to fall between $86,766.13 and $195,758.62 from 2008 through 2011. The current 

laboratory’s first year expense range is $16,162.5 to $38,528.47, falling below the updated 



Cost-Benefit Analysis for Updating [Winery Name Withheld] Laboratory  

by Michael Horton, August 2008 
26 

laboratory’s range of $32,656.99 to $39,383.25. The second and third year expenses for the 

current laboratory linearly increase, reaching between $39,262.32 and $91,241.49 in 2010-

2011.  

 After these three years, the current laboratory’s analysis expense will continue to 

increase as production and number of wine lots increases. The updated laboratory’s analysis 

expense will also continue increasing if production increases after 2010-2011, but with no 

fixed equipment expenses expected, the analysis expense will continue increasing slowly 

from the 2010-2011 expense range of $13,148.84 and $28,689.15. Since the updated 

laboratory’s on-site analysis expenses will remain lower than the off-site expense of the 

current laboratory, updating the laboratory at [name withheld] would not only help decrease 

analysis expense over the next three years, but also for several years to come. After analyzing 

the costs involved with the update, the benefits [name withheld] will receive were examined.  

 [name withheld]’s first benefit will be increased speed of results. If its current 

laboratory was updated, all fifteen desired analyses could be completed on-site. If properly 

staffed, the laboratory would be able to provide results for fourteen analyses in less than 30 

minutes. For bentonite fining trials, the samples must be incubated for a 24 hour period 

though only 30 minutes of labor time is required. The current laboratory can complete some 

of the analysis in the same time frame, or less. Using a different SO2 procedure, the current 

lab can have results in 5 minutes as opposed to 15-20 minutes. The current laboratory takes 

15 minutes to complete VA analyses, double the time of the updated laboratory. Off-site 

analysis also takes considerably longer for results to be received. First, samples must be 

taken or shipped from the winery to the off-site laboratory. Edna Valley, where [name 

withheld] is located, currently has no commercial winery laboratories. Mr. Klein contends 
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that samples received in the morning would typically be completed and results reported by 

late afternoon the same day for any of the fifteen analyses desired, excluding Bentonite 

fining trials. An updated laboratory would allow the winemaking team at [name withheld] to 

get results much faster, benefiting several aspects of production. For example, the tracking of 

DO, CO2, FSO2, and ALC is typically desired by winemakers during the bottling process to 

ensure wine is reaching the bottle in the desired state. Time from sampling to results would 

be far less with the updated laboratory. 

 Accuracy of results would also improve for several of the desired analyses if [name 

withheld] updates its lab. Using the aeration-oxidation method in lieu of the ripper method 

for SO2 determination would provide much more accurate results (Klein, 2008). This would 

greatly benefit wine quality by allowing the proper FSO2 levels to be held throughout the 

wine’s maturation process. Alcohol determination via the Alcolyzer also provides much more 

accurate results than those provided using an Ebulliometer, since the Alcolyzer is accurate 

within 0.1% v/v (Svenningsen, 2008). Since on-site alcohol determination would be much 

more accurate with the updated laboratory, off-site analysis would not be required as with the 

current laboratory. Since CO2 concentrations vary dramatically in sample bottles, on-site CO2 

determination would give more accurate results than those acquired via off-site laboratories, 

like Vinquiry. Since result accuracy will help benefit wine quality, the updated laboratory is a 

better option than the current laboratory. 

 Updating [name withheld]’s current winery laboratory will decrease its overall 

analytical expenses by increasing on-site analysis to replace off-site analysis. The updated 

laboratory will not only decrease the company’s costs dramatically over the next three years, 

but will continue costing less in the future. [name withheld]’s wine quality will also be 
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benefited since results for most analyses will be much quicker. More accurate results for SO2, 

ALC, and CO2 analyses will be another benefit EV Wine receives. Since the update will 

decrease costs and increase speed and accuracy of results, [name withheld] should update its 

laboratory. 
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Chapter Five 

 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

 

Summary 

 

 Cost-benefit analysis was completed to determine whether updating [name 

withheld]’s current winery laboratory would decrease its overall analytical testing expenses, 

while benefiting wine quality by providing accurate and speedy results. During this 

examination, [name withheld]’s desired analyses and needs were determined. Then, the 

current laboratory’s inventory and procedures were compared to the best analytical options 

for each analysis. All expenses associated with the current and updated laboratory’s analysis 

were calculated, including the fixed expense and the variable expenses of each individual 

analyses and labor. Then, two separate analysis expense budgets were created to compare the 

overall expense of the current laboratory versus the updated laboratory. The updated 

laboratory proved to be the least-cost alternative, with a total analysis expense between 

$54,981.07 and $89,915.75 for 2008 through 2011, while the current laboratory total analysis 

expense fell between $86,766.13 and $195,758.62 (Figure 1, Figure 2). Along with decreased 

expenses, the updated laboratory will also provide [name withheld] with quicker result 

receipt for most desired analyses, as well as more accurate results for several tests. 
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Conclusions 

 

 [name withheld]’s total analysis expense can be decreased by updating its laboratory. 

For estimated analysis between 2008 and 2011, the current laboratory’s expenses would be 

double those of an updated laboratory. The current laboratory’s total analysis expense for this 

three-year period is projected to fall between $86,766.13 and $195,758.62, over double the 

range of $54,981.07 and $89,915.75 projected for the updated laboratory during the same 

time period (Figure 1, Figure 2). This projected analysis expenses were calculated by 

determining the variable expenses and off-site expenses the current laboratory would incur 

for the desired analyses during each of the three years examined, and comparing them to the 

fixed expenses required to complete the laboratory update combined with the variable 

expenses the lab would incur completing the desired analyses.  

 Two benefits of the updated laboratory, other than decreased expense, were also 

examined. Speed of results would increase dramatically for several analyses if the current 

laboratory was updated. All analyses requiring off-site analysis, including ML, RS, and 

NOPA, would receive results within a day of sampling, except for bentonite fining trials that 

require 24 hours of incubation. On-site analysis in the updated laboratory would allow result 

receipt for all desired analyses except bentonite fining trials, within 30 minutes of sampling. 

Increased results receipt would benefit several winemaking practices, including when to 

drain and press red wines, bottling quality control, and declaring wine produced. Analyses 

results would not only be quicker, but more accurate. 

 Replacing methods for on-site analysis of ALC and SO2 determination will provide 

far more accurate results than the older methods the current laboratory utilizes. No off-site 
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analysis would be required for ALC tax determination if the laboratory was updated. On-site 

analysis of CO2 instead of off-site analysis will also give more accurate results since CO2 

concentrations can change quickly once moved into a sample bottle. Increase result accuracy 

will help [name withheld] improve its wine quality by having more analytical control. Every 

variable for updating the current laboratory would benefit [name withheld], decreasing its 

total analysis expense and time before results and improving result accuracy. 

 

Recommendations 

 

 [name withheld]’s desired analysis and estimated numbers of analyses required over 

three years between 2008-2011 dictate that a laboratory update would be beneficial. The 

company’s total analysis expense would be far lower if the current laboratory was updated: 

analysis showed that the updated laboratory’s analysis expense would fall between 

$54,981.07 and $89,915.75 for 2008 through 2011, while the current laboratory’s is project 

to fall between $86,766.13 and $195,758.62. Increased speed of results and more accuracy of 

results are two more benefits [name withheld] will receive, allowing the winemaking team to 

track their wine lots more efficiently.  

 This cost-benefit analysis applies to [name withheld]’s current laboratory. All desired 

types and numbers of analyses were based primarily on their preferences. These desired 

analyses do represent most analyses wineries demand. Wineries planning on completing a 

similar analysis should modify the number of each analysis per year and the desired types of 

analyses to meet their own needs. Off-site expenses should be calculated using prices from 

the off-site laboratory the winery plans to use.  
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APPENDICES 

 

 

Table 1. Type of Data, Significance to Winemaking, and Typical Levels. 
Data Measurement Method(s) 

Starting with most accurate 
Significance to Winemaking Typical Levels 

°Brix -density meter (digital) 

-refractometer  

-hydrometer 

Brix is a measure of sugar levels, and is used 

in grape maturity assessment, alcohol 

estimation, and fermentation monitoring. 

Most grapes are picked 

between 20-27° Brix. 

Ending Brix level desired 

is -2°.  

pH -pH meter (digital) Determines a wine’s microbiological 

stability, phenolic (color and tannin) 

stability, and ageability.  

Whites: 3.0 to 3.7 

 

Reds: 3.4 to 4.0 

Titratable 

acidity 

(TA) 

-Titration to neutral pH 

with a known strength of 

Sodium Hydroxide (NaOH) 

Calibrated to show tartaric acid level. Effects 

sensory perception of wine’s flavor and 

associated food pairings because of human 

palate’s sensitivity.  

Whites: 5 to 12 g/L 

 

Reds: 4 to 8 g/L 

Volatile 

acidity 

(VA) 

-Cash still (used to distill 

compounds from wine 

before titration with NaOH 

Produced by microorganisms in grapes/wine, 

and is used in grape quality assessment and 

as an indicator of spoilage. Causes sensory 

issues when above certain levels. 

Most fall within 0.045 to 

0.075 g/L, though higher 

alcohol wines and late 

harvest wines are often 

higher.  

Alcohol -alcolyzer 

-ebulliometer 

Measures level of ethanol, which severely 

limits microbes that can survive in wine. 

Combined with other wine chemistry, has 

major impact on sensory perception. 

Whites: 9 to 15%  

 

Reds: 11 to 17% 

 

(% alcohol by volume) 

Residual 

Sugar 

(RS) 

-enzymatic assay (involves 

spectrophotometer) 

-hydrometer 

Once fermentation complete, lowest RS 

levels possible desired. RS is major food 

source for microbes, including 

Brettanomyces and ML bacteria. Sensory 

perception of wine also greatly effected by 

RS above 2 g/L.  

Wine is considered “dry” 

below 2 g/L. Dry whites 

and reds fall between 0 to 

2 g/L, while sweet wines 

may have up to 100 g/L. 

Malic 

acid (ML) 

-enzymatic assay (involves 

spectrophotometer) 

-chromatography paper 

Useful in determining malolactic 

fermentation  (MLF) necessity and progress. 

Almost all reds go through MLF, and most 

whites at least partially, in order to decrease 

acidity and prevent spoilage problems. ML 

level effects sensory perception. 

Whites: 0.1 to 5.0 g/L 

depending on extent of 

MLF.  

 

Reds: below 0.25 g/L 

typically desired. 

Sulfur 

dioxide 

(SO2) 

-aeration-oxidation 

-ripper 

Free SO2 is the measurement of non-bound 

SO2, and the two are combined to determine 

Total SO2. The lower a wine’s pH, the more 

SO2 is needed. Insufficient free SO2 levels 

allow oxidation and bacteria spoilage, while 

overly high levels cause off flavors.  

Whites: free SO2 between 

15-40 PPM.  

 

Reds: free SO2 between 

15-50 PPM. 

 

Total SO2 below 100 PPM   

Dissolved 

oxygen 

(DO) 

-dissolved oxygen meter 

(digital) 

Though needed during fermentation, high O2 

levels allow formation of VA and reduce free 

SO2 levels to allow microbial spoilage during 

maturation and aging.  

Below 1 PPM is desired 

prior to bottling. 

Compiled from: Boulton, R.B, V.L. Singleton, L.F. Bisson, and R.E. Kunkee. 1996. The Principles and Practices of Winemaking. New 

 York: Chapman and Hall. 
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 Table 2. Estimated Analysis Requirements for 2008-2011 Harvest Years. 
 

Data Type 

Quantity/

Lot/Year 

2008-2009 2009-2010 2010-2011 

Lots/Year Est. Analysis Lots/Year Est. Analysis Lots/Year Est. Analysis 

Brix 10-20 40-50 200-1000 80-100 800-2000 100-120 1000-2400 

TA 7-12 40-50 280-600 80-100 560-1200 100-120 700-1440 

pH 15-25 40-50 600-1250 80-100 1200-2500 100-120 1500-3000 

FSO2 10-16 40-50 400-800 80-100 800-1600 100-120 1000-1920 

TSO2 5-10 40-50 200-500 80-100 400-1000 100-120 500-1200 

ML 5-10 40-50 200-500 80-100 400-1000 100-120 500-1200 

RS 5-10 40-50 200-500 80-100 400-1000 100-120 500-1200 

VA 6-12 40-50 240-600 80-100 480-1200 100-120 600-1440 

ALC 6-12 40-50 240-600 80-100 480-1200 100-120 600-1440 

WF 0-2 40-50 0-100 80-100 0-200 100-120 0-240 

NH3 1 40-50 40-50 80-100 80-100 100-120 100-120 

NOPA 1 40-50 40-50 80-100 80-100 100-120 100-120 

Bentonite 0-2 40-50 0-100 80-100 0-200 100-120 0-240 

CO2 3-8 40-50 120-400 80-100 240-800 100-120 300-960 

DO 3-8 40-50 120-400 80-100 240-800 100-120 300-960 

 Based on: Klein, Darren. 2008. Laboratory Manager, Vinquiry, Inc. Personal Interview, Paso Robles (May 19). 

     Nevosh, Paul. 2008. General Manager, [name withheld]. Personal Interview, Edna Valley (May 14). 
 

 Table 3. [name withheld]’s Current Laboratory Inventory. 
Instrument/system Glassware Glassware 

Vacuum 500 mL volumetric flask (6) 10 mL buret (1) 

Incubator 500 mL graduated cylinder (2) 25 mL buret (1) 

Fumehood 1000 mL side-arm flask (1) 50 mL buret (1) 

Ebuillometer** 1000 mL graduated cylinder (3) 150 mL beaker (4) 

Thermometer (6) 1000 mL volumetric flask (5) 250 mL cylinder (1) 

YSI 52 DO meter 2000 mL volumetric flask (1) 5 mL volumetric pipet (1) 

Cash still setup (2)* 250 mL wide-mouth flask (30) 10 mL volumetric pipet (12) 

Mettler AE 160 scale 10 mL graduated cylinder (1) 25 mL volumetric pipet (4) 

Stir plate (3) and stir bars 25 mL graduated cylinder (1) 50 mL volumetric pipet (2) 

Anton Paar DMA-35N density meter 50 mL graduated cylinder (1) 250 mL beaker (14) 

Adjustable micro-pipettor (1-100 μm) 100 mL graduated cylinder (1) Glass wine thief (1) 

Spectronic 20 Genesys spectrophotometer 125 mL wide-mouth flask (8) 2000 mL side-arm flask (1) 

Hot/cold water system and DI water system Glass test tubes and caps (20) 250 mL side-arm flask (11) 

Thermo Orion 720 A+  pH/ISE/mV  

meter with probes 

Polyethylene sample bottles (50)  

*Older model with no aspirating pump.  **Method of alcohol determination 

Source: Nevosh, Paul. 2008. General Manager, [name withheld]. Personal Interview, Edna Valley (May 14). 
 
  

Table 4. General Winery Laboratory Supplies Required for Laboratory Update. 
250 mL cylinder (1) Parafilm Alcohol burner (2) 

250 mL side-arm flask (10) Vacuum DI water wash bottles (3) 

250 mL wide-mouth flask (10) Fumehood Weigh scale (accurate to 0.00) 

250 mL Beaker (10) Timer (4) Deionized water source/system 

500 mL side-arm flask (2) Glass wine thief Centrifuge and centrifuge tubes 

500 mL volumetric flask (1) Thermometer (5) Tissue Wipes (cleaning pipet tips, etc.) 

500 mL graduated cylinder (1) Hot/cold water system 60-120 mL polyethylene sample bottle (10) 

1000 mL graduated cylinder (1) Stir plate (2) and stir bars Tubing (for vacuum and water connections) 

1000 mL volumetric flask (1) Disposable gloves  
 Source: Klein, Darren. 2008. Laboratory Manager, Vinquiry, Inc. Personal Interview, Paso Robles (May 19). 
              Boulton, R.B, V.L. Singleton, L.F. Bisson, and R.E. Kunkee. 1996. Principles and Practices of Winemaking. New       
         York: Chapman and Hall. 
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 Table 5. Desired Analyses and their Required Equipment and Chemicals 
Analysis Method Equipment Required (Average amount) Chemicals Type (Average Amount) 

 

Brix 

Refractometer 

Density meter 

-Refractometer: pre-fermentation 

-Density meter: during fermentation 

N/A 

 

pH 

Electronic  

pH meter 

-pH meter with electrode  -4.0 pH buffer (40 mL/day) 

-7.0 pH buffer (40 mL/day) 

 

TA 

 

Manual 

Titration 

-pH meter with electrode 

-10 mL volumetric pipet 

-25-50 mL buret 

-0.1 N NaOH (10 mL/test) 

 

 

 

FSO2 

 

 

Aeration-

Oxidation 

-Aeration-Oxidation apparatus 

-10 mL buret 

-10 mL serological pipet 

-20 mL volumetric pipet 

-30% H2O2 (1 mL/10 tests) 

-SO2 indicator (1 mL/500 tests) 

-0.1 N NaOH (1 mL/4 tests) 

-85% Phosphoric Acid (3 mL/test) 

 

TSO2 

Aeration-

Oxidation 

-All equipment for FSO2 

-Alcohol burner 

-All chemicals for FSO2 

-200 proof ethyl alcohol (1 oz/week) 

 

 

 

 

RS 

 

 

 

 

Enzymatic 

Assay 

-Spectrophotometer  

-Adjustable micro-pipettor 

-Finntip pipette with 12.5 mL syringe 

-25 mm filter setup (1 filter/5 tests) 

-Disposable cuvettes and caps (1/test) 

-1-100 μm disposable syringes (1/test) 

-Infinity Glucose (125 mL/83 tests) 

-PGI (5 mg/83 tests) 

-Glucose standard (1 mL/83 tests) 

 

 

ML 

 

 

Enzymatic 

Assay 

-All equipment for RS 

-500 mL vol. flask 

-50 mL volumetric pipet 

-5 mL Finntip syringe 

-25 mm filter setup (1 filter/5 tests) 

-Disposable cuvettes and caps (1/test) -1-

100 μm disposable syringes (2/test) 

-GLY-GLY (15 g/160 tests) 

-L-Glutamic acid (3 g/160 tests) 

-10 N NaOH (10 mL/160 tests) 

-NAD (0.12 g/16 tests) 

-GOT (50 μL/16 tests) 

-MDH (10 μL/test) 

-L-malic acid  (1 g/280000 tests) 

 

 

NOPA 

 

 

NOPA 

-All equipment for RS 

-2.5 mL finntip syringe 

-25 mm filter setup (1 filter/5 tests) 

-Disposable cuvettes and caps (1/test) 

-1-100 μm disposable syringes (1/test) 

-OPA (0.671 g/week for 2 months)  

–NAC (0.816 g/wk for 2 mo.) 

-Isoleucine (0.70 g/wk for 2 mo.) 

-Boric acid (8.468 g/wk for 2 mo.) 

-NaOH (3.838 g/wk for 2 mo.) 

-95% ethyl alcohol (90 mL/wk for 2 mo.) 

 

 

VA 

 

 

Cash Still 

Distillation 

-Cash still w/ aspirating pump 

-10 mL volumetric pipet 

-10-25 mL buret 

-10 mL volumetric pipet (for H2O2) 

-30% H2O2 (1 mL/500 tests) 

-0.1 N NaOH (10 mL/test) 

-Antifoam solution (1 mL/500 tests) 

-1% Phenolphthalein (1 mL/500 tests) 

 

ALC 

 

Alcolyzer 

-Alcolyzer with peristaltic pump 

-100-250 mL beakers 

-Alcohol standard (50 mL/day) 

-200 proof ethyl alcohol (50 mL/day) 

-Liqui-nox lab detergent (0.001 mL/day) 

WF Density meter -Density meter N/A 

NH3 Electronic 

ISE meter 

-pH/mV/ISE meter with ammonia 

electrode and accessories 

-10 N NaOH (1 mL/test) 

-1000 ppm NH3 (5.5 mL/day for 2 mo.) 

 

 

Bentonite 

Trial 

 

 

Bentonite 

Trial 

-Incubator 

-Filter housing  

-0.45 μm filters (1 filter/trial) 

-Adjustable micro-pipettor 

-Test tubes with caps  

-Bentonite (2 mL/test) 

CO2 Carbodoseur Carbodoseur N/A 

DO DO meter DO meter N/A 
 Sources: Klein, Darren. 2008. Laboratory Manager, Vinquiry, Inc. Personal Interview, Paso Robles (May 19). 

                Boulton, R.B, V.L. Singleton, L.F. Bisson, and R.E. Kunkee. 1996. Principles and Practices of Winemaking. New 
      York: Chapman and Hall. 
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 Table 6. Fixed Equipment Expense for Laboratory Update. 
Item Unit Cost Amount Total Cost 

Anton Paar Alcolyzer Wine with SF-1 filling unit3 $15,500 1 $15,500 

VWR Clinical 200 with rotor and adapters5 $2,225.78 1 $2,225.78 

VWR Centrifuge Tubes with flat caps. 500 ct.5 $188.85 1 $188.85 

Reichert r
2
mini Handheld Refractometer4 $315.65 1 $315.65 

R&D 80 Cash Still1 $494.50 2 $989 

Dujardin-Salleron Carbodoseur2 $235 1 $235 

Free/Total SO2 Aeration-Oxidation assembly1 $485 2 $485 

ThermoScientific Finnpipette Stepper 10-5000 μL.4 $295 1 $295 

Finntip 12.5 mL syringes. 25 ct.4 $32 1 $32 

Finntip 5.0 mL syringes. 25 ct.4 $32 1 $32 

Finntip 2.5 mL syringes. 50 ct.4 $64 1 $64 

Nalgene Filter Holder with Funnel, 250 mL capacity5 $90.26 1 $90.26 

VWR Economical 100 Minute Timer5 $11.54 4 46.16 

VWR Signature Clear PVC Tubing, 1/4” ID X 3/8” OD. 50 ft.5 $62.58 1 $62.58 

VWR Polyethylene Wash Bottles, 125 mL. 6 ct.5 $29 1 $29 

Glass Alcohol Burner, 188 mL.5 $17.38 2 34.76 

Pall Easy-pressure syringe filter holder. 25 mm. 6 ct.5 $87.75 1 $87.75 

Barnstead Repipet Jr. Dispenser serological pipet. 0.2-10 mL.5 $125.99 1 $125.99 

Total Update Fixed Equipment Expense $20,839 
Sources:    1. All World Scientific. 2008. Online Product Catalog. May 12. <http://www.wine-testing-supplies.com> 

 2. Scott Laboratories. 2008. 2008 Laboratory Brochure. 
 3. Svenningsen, Margit. 2008. Technical Sales Representative, Anton Paar USA. Personal Interview, San Luis Obispo (May 7). 

 4. Thermo Fisher Scientific. 2008.  2008 General Catalog. 

 5. VWR International. 2006. 2006-2008 General Catalog. 
  

 

 Table 7. Required Chemicals and Variable Supplies Prices and Sources. 
Item Cost Source Item Cost Source 

MP Biomedicals L-malic acid. 5 g. $32.01 UT3 VWR Disposable Cuvette Caps. 1000 ct. $28.33 VWR4 

AWS SO2 indicator solution. 0.5 oz.  $7.95 AWS1 VWR NH3 Standard. 1000 ppm. 500 mL $89.86 VWR4 

J.T. Baker Antifoam B. 125 mL. $36.56 UT5 Acros Organics 95% ethyl alcohol. 1 L. $59.11 TS2 

Alconox Liqui-nox cleaner. 1 gal. $47.85 VWR4 Fisher Chemical 20% alcohol reagent. 1 L. $69.72 TS2 

AWS 1% phenolphthalein. 500 mL. $22.25 AWS1 VWR tips for Eppendorf pipettors. 1000 ct. $71.47 VWR4 

Parafilm 4’ x 250’ $39.24 AWS1 Pall Acrodisc 25 mm filters. 0.45 μm 1000 

ct. 

$1,418.22 

 

VWR4 

 Unitech NAD. 5 g. $135 UT3 

Pickering Labs OPA. 5 g. $104.00 VWR4 VWR Light-duty Tissue Wipes, 1-ply. 45.5 

x 42.4 cm. 140 ct. 

$10.45 VWR4 

AWS 0.1 N NaOH. 32 oz.  $16.28 AWS1 

Unitech GOT enzyme. 2 KU/mL. $70 UT3 VWR Polyethylene Disposable Gloves. 

100 ct. 

$15.61 VWR4 

Teknova Inc. 10 N NaOH. 1 L. $38.29 VWR4 

Unitech PGI. 10 mg/mL. 3500 units. $128.41 UT3 VWR PMMA Disposable Cuvettes, 4.5 

mL. 500 ct. 

 

$100.28 

VWR4 

BDH 4.0 standard buffer. 4 L. $72.60 VWR4 

BDH 7.0 standard buffer. 4 L. $85.11 VWR4 Ricca Glucose Standard 10 mg/mL. 120 

mL 

$24.99 VWR4 

Alfa Aesar NAC 99%. 25 g. $28.14 VWR4 

Alfa Aesar L-isoleucine. 10 g. $16.82 VWR4 Fisher Chemical L-glutamic acid powder. 

100 g. 

$45.19 TS2 

EMD Chemicals 99.% NaOH. 100 g. $43.75 VWR4 

Acros Organics Gly-Gly. 1 kg. $54.40 TS2 Thermo Scientific Infinity Glucose HK 

Powder. 2 X 125 mL 

$88.84 TS2 

Unitech MDH enzyme. 30 KU/5 mL. $85 UT3 

AWS 200 Proof Ethyl Alcohol. 1 gal. $52.50 AWS1 EMD Chemicals 99.% Boric acid. 100 g. $41.20 VWR4 

VWR ACS Grade 30% H2O2. 1 L. $107.87 VWR4 VWR 85% phosphoric acid. 2.5 L. $91.87 VWR4 
Sources:    1. All World Scientific. 2008. Online Product Catalog. May 12. <http://www.wine-testing-supplies.com> 

 2. Thermo Fisher Scientific. 2008.  2008 General Catalog. 

 3. Unitech Scientific LLC. 2008. Enzymatic Reagent Product Literature. 
 4. VWR International. 2006. 2006-2008 General Catalog. 
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 Table 8. Miscellaneous Supplies Variable Expense for 2008-2011. 
 

Item 

Unit 

Cost 

2008-2009 2009-2010 2010-2011 

Amount  Total Cost Amount Total Cost Amount Total Cost 

Parafilm (4” X 250’) $39.24 3 $117.72 5 $196.20 5 $196.20 

Tissue wipes. 140 ct. $10.45 20 $209 25 $261.25 30 $313.5 

Disposable Gloves. 100 ct. $15.61 2 $31.22 2 $31.22 3 $46.83 

Total Miscellaneous Variable Expense $357.94 $488.67 $556.53 

 

 

 Table 9. TA Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/

Unit 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

4.0 pH standard buffer. 

4 L.* 

$72.60 40 mL/day 100 250 work 

days 

$217.8 250 work 

days 

$145.20 250 work 

days 

$217.80 

7.0 pH standard buffer. 

4 L.* 

$85.11 40 mL/day 100 250 work 

days 

$255.33 250 work 

days 

$170.22 250 work 

days 

$255.33 

0.1 N NaOH. 32 oz. $16.28 10 mL/test 95 280-600 $48.84-

113.97 

560-

1,200 

$97.68-

195.36 

700-

1,440 

$130.24

-260.48 

Total TA Variable Expense $443.12-508.24 $413.10-519.78 $603.37-$733.61 
 *Required for pH meter calibration each day. 

 

 

 Table 10. Aeration-Oxidation S02 Analysis Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/ 

Unit 

2008-2009 2009-2010 2010-2011 

Number 

of Tests* 

Total 

Cost 

Number 

of Tests* 

Total 

Cost 

Number of 

Tests* 

Total 

Cost 

30% H2O2. 1 L. $107.8

7 

1 mL/ 10 

tests 

10,000 400-800 

200-500 

$107.87 800-1600 

400-1000 

$0 1000-1920 

500-1200 

$0 

SO2 indicator. 

0.5 oz. 

$7.95 1 mL/ 

500 tests 

250 400-800 

200-500 

$23.85-

47.70 

800-1600 

400-1000 

$39.75-

79.50 

1000-1920 

500-1200 

$47.70-

103.55 

0.1 N NaOH. 32 

oz. 

$16.28 1 mL/ 4 

tests 

380 400-800 

200-500 

32.56-

65.12 

800-1600 

400-1000 

$48.84-

113.96 

1000-1920 

500-1200 

$65.12-

130.24 

85% phosphoric 

acid. 2.5 L. 

$91.87 3 mL/ test 833 400-800 

200-500 

91.87-

183.74 

800-1600 

400-1000 

$183.74-

275.61 

1000-1920 

500-1200 

$91.87-

367.48 

200 Proof Ethyl 

Alcohol. 1 gal. 

$52.50 1 oz/ 

week 

128 50 work 

weeks 

$262.50-

577.50 

50 work 

weeks 

$525-

1050 

50 work 

weeks 

$577.50-

1260 

Total SO2 Variable Expense $518.65-981.63 $797.33-1,519.07 $782.19-1,861.07 
*FSO2 tests listed first, TSO2 tests listed second. 

 

 

 Table 11. ALC Analysis  Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/ 

Unit* 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

20% alcohol reagent. 

1 L. 

$69.72 50 mL/day 20 240-600 $906.36 480-

1200 

$836.64 600-

1440 

$906.36 

200 Proof Ethyl 

Alcohol. 1 gal. 

$52.50 50 mL/day 78 250 days $210 480-

1200 

$157.50 250 days  $157.50 

Liqui-nox cleaner. 

1gal. 

$47.85 0.001 

mL/day 

3,785,

000 

250 days $47.85 480-

1200 

$0 250 days $0 

Total ALC Variable Expense $1,164 994.11 $1063.86 
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 Table 12. ML Analysis Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/ 

Unit* 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Gly-Gly. 1 kg.  $54.40 15 g/160 

tests 

10667 200-500 $54.40 400-

1000 

$0 500-

1200 

$0 

L-glutamic acid 

powder. 100 g. 

$45.19 3 g/160 tests 5333 200-500 $45.19 400-

1000 

$0 500-

1200 

$0 

10 N NaOH. 1 L. $38.29 10 mL/ 160 

tests 

16000 200-500 $38.29 400-

1000 

$0 500-

1200 

$0 

NAD. 5 g.  $135 0.12 g/ 16 

tests 

667 200-500 $135 400-

1000 

$0-270 500-

1200 

$135-

270 

MDH enzyme. 5 

mL. 

$85 50 μL/ 16 

tests 

1600 200-500 $85 400-

1000 

$0 500-

1200 

$0-85 

GOT enzyme. 2 

mL. 

$70 10 μL/ test 200 200-500 $70-210 400-

1000 

$140-

350 

500-

1200 

$210-

420 

L-malic acid.  

25 g. 

$32.01 1 g/ 280,000 

tests 

70000

0 

200-500 $32.01 400-

1000 

$0 500-

1200 

$0 

Disposable Cuvette 

4.5 mL. 500 ct. 

$100.28 1 cuvette 

/test 

500 200-500 $100.28 400-

1000 

$100.28

-200.56 

500-

1200 

$100.28-

300.84 

Disposable Cuvette 

Caps. 1000 ct. 

$28.33 1 cap/ test 1000 200-500 $28.33 400-

1000 

$0-

28.33 

500-

1200 

$28.33 

micro-pipettor tips. 

1000 ct. 

$71.47 2 tips/ test 500 200-500 $71.47 400-

1000 

$71.47-

142.94 

500-

1200 

$71.47-

214.41 

25 mm filters.  

0.45 μm 1000 ct.5 

$1,418.22 1 filter/ 

5 tests 

5000 200-500 $1,418.22 400-

1000 

$0 500-

1200 

$0 

Total ML Variable Expense $2,078.19-2,218.19 $311.75-991.83 $545.08-1,318.58 

 

 

 Table 13. NH3 Analysis Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/

Unit* 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

10 N NaOH. 1 L. $38.29 1 mL/test 1,000 40-50 $38.29 80-100 $0 100-120 $0 

NH3 Standard. 1000 

ppm. 500 mL. 

$89.86 5.5 mL/day 

for 2 months 

91 50 days $89.86 50 days $89.86 50 days $0 

Total NH3 Variable Expense $128.15 $89.86 $0 

 

 

 Table 14. VA Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/ 

Unit* 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

30% H2O2. 1 L. $107.87 1 mL/500 

tests 

500,000 240-600 $107.8

7 

480-

1,200 

$0 600-

1,440 

$0 

0.1 N NaOH. 32 oz. $16.28 10 mL/test 95 240-600 $48.84-

113.96 

480-

1,200 

$81.40-

195.36 

600-

1,440 

$97.68-

260.48 

1% phenolphthalein. 

500 mL. 

$22.25 1 mL/500 

tests 

250,000 240-600 $22.25 480-

1,200 

$0 600-

1,440 

$0 

Antifoam B. 125 mL. $36.56 1 mL/500 

tests 

62,500 240-600 $36.56 480-

1,200 

$0 600-

1,440 

$0 

 Total VA Variable Expense $215.52-280.64 $81.40-195.63 $97.68-260.48 
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 Table 15. NOPA Analysis Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/

Unit* 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

OPA. 5 g. $104.00 0.671 g/ week 

for 2 months 

7 8 weeks $208 8 weeks $104 8 weeks $104 

NAC 99%. 25 g. $28.14 0.818 g/week 

for 2 months 

31 8 weeks $28.14 8 weeks $0 8 weeks $0 

L-isoleucine. 10 g. $16.82 0.70 g/week 

for 2 months 

14 8 weeks $16.82 8 weeks $16.82 8 weeks $0 

99.% Boric acid.  

100 g. 

$41.20 8.468 g/week 

for 2 months 

12 8 weeks $41.20 8 weeks $41.20 8 weeks $0 

99.% NaOH. 100 g. $43.75 3.838 g/week 

for 2 months 

26 8 weeks $43.75 8 weeks $0 8 weeks $0 

95% ethyl alcohol.  

1 L. 

$59.11 90 mL/week 

for 2 months 

11 8 weeks $59.11 8 weeks $59.11 8 weeks $59.11 

Disposable Cuvettes, 

4.5 mL. 500 ct. 

 

$100.28 

1 cuvette/test 500 40-50 $100.28 80-100 $0 100-120 $0 

Disposable Cuvette 

Caps. 1000 ct. 

 

$28.33 

1 cap/test 1000 40-50 $28.33 80-100 $0 100-120 $0 

micro-pipettor tips. 

1000 ct. 

 

$71.47 

1 tip/test 1000 40-50 $71.47 80-100 $0 100-120 $0 

25 mm filters. 0.45 

μm. 1000 ct. 

$1,418.22 1 filter/5 tests 5000 40-50 $1418.22 80-100 $0 100-120 $0 

Total NOPA Variable Expense $2015.32 $221.13 $163.11 

   

 

 Table 16. RS Analysis Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/

Unit 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Infinity Glucose HK 

Powder. 2 X 125 mL. 

$88.84 125 mL/ 

83 tests 

83 200-500 $266.52

-621.88 

400-

1000 

$444.20-

1,066.08 

500-1200 $533.04    

-1,243.76 

PGI. 3500 units. 10 

mg/mL 

$128.41 5 mg/ 83 

tests 

83 200-500 $385.23

-898.87 

400-

1000 

$642.05-

1540.92 

500-1200 $770.46-

1797.74 

Glucose Standard 10 

mg/mL. 120 mL. 

$24.99 1 mL/83 

tests 

9660 200-500 $24.99 400-

1000 

$0 500-1200 $0 

Disposable Cuvettes. 

4.5 mL. 500 ct. 

 

$100.28 

1 cuvette/ 

test 

500 200-500 $100.28 400-

1000 

$100.28-

200.56 

500-1200 $100.28-

300.84 

Disposable Cuvette 

Caps. 1000 ct. 

 

$28.33 

1 cap/ test 1000 200-500 $28.33 400-

1000 

$0-28.33 500-1200 $28.33 

micro-pipettor tips. 

1000 ct. 

 

$71.47 

1 tip/  test 1000 200-500 $71.47 400-

1000 

$0-71.47 500-1200 $71.47 

25 mm filters. 0.45 

μm 1000 ct. 

$1,418.22 1 filter/ 5 

tests 

5000 200-500 $1418.2

2 

400-

1000 

$0 500-1200 $0 

Total RS Variable Expense $2,295.04-3,164.04 $1,186.53-2,907.36 $1,503.58-3,442.11 
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 Table 17. Bentonite Fining Trials Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/

Unit* 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number of 

Tests 

Total 

Cost 

Number of 

Tests 

Total 

Cost 

Bentonite* N/A 2 mL/ test N/A 0-100 N/A 0-200 N/A 0-240 N/A 

micro-pipettor 

tips. 1000 ct. 

 

$71.47 

1 tip/test 1000 0-100 $0-

71.47 

0-200 $0 0-240 $0 

Membrane Disc 

Filters. 142 mm, 

0.45 μm. 25 ct.5 

 

$148.97 

1 filter/ 

trial 

25 0-100 $0-

595.88 

0-200 $0-

1191.76 

0-240 $0-

1489.70 

Total Bentonite Variable Expense $0-667.35 $0-1,191.76 $0-1,489.70 
*Insignificant amount used from Bentonite purchased for actual fining.  
 

 

 Table 18. Ripper SO2 Variable Expense for 2008-2011. 
 

Item 

 

Unit 

Cost 

 

Amount 

Required 

 

Tests/ 

Unit 

2008-2009 2009-2010 2010-2011 

Number 

of Tests* 

Total 

Cost 

Number 

of Tests* 

Total 

Cost 

Number of 

Tests* 

Total 

Cost 

1% starch 

indicator. 1 L.  

$19.60 1 mL/ test 1,000 400-800 

200-500 

$19.60-

39.20 

800-1600 

400-1000 

$19.60-

39.20 

1000-1920 

500-1200 

$29.20-

78.40 

0.02 N Iodine. 

32 oz.   

$20.78 2 mL/ test 473 400-800 

200-500 

$41.56-

62.34 

800-1600 

400-1000 

$41.56-

124.68 

1000-1920 

500-1200 

$62.34-

124.68 

1+3 sulfuric 

acid. 500 mL. 

$25.76 5 mL 100 400-800 

200-500 

$154.56-

334.88 

400-800 

200-500 

$309.12-

669.76 

1000-1920 

500-1200 

$386.40-

824.32 

Total Ripper SO2 Variable Expense $215.72-436.42 $370.28-833.64 $477.94-1,027.40 

 

 

Table 19. Labor Expense for Analysis from 2008-2011 with Current Laboratory. 
 

Data Type 

 

Time/ 

test 1 

 

Tests/ 

hour 

Labor 

Cost/ 

hour 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Brix 1 min. 60 $10 200-

1,000 

$33.33-

166.67 

800-

2,000 

$133.33-

333.33 

1,000-

2,400 

$166.67-

400 

TA 6 min. 10 $10 280-600 $280-600 560-

1,200 

$560-1200 700-

1,440 

$700-

1,440 

pH 1 min. 60 $10 600-

1,250 

$100-

208.33 

1,200-

2,500 

$200-

416.67 

1,500-

3,000 

$250-500 

FSO2* 5 min. 12 $10 400-800 $333.33-

666.67 

800-

1,600 

$666.67-

1,333.33 

1,000-

1,920 

$833.33-

1,600 

TSO2* 5 min. 12 $10 200-500 $166.67-

416.67 

400-

1,000 

$333.33-

833.33 

500-

1,200 

$416.67-

1,000 

VA** 15 min. 4 $10 240-600 $600-

1500 

480-

1,200 

$1200-

3000 

640-

1,440 

$1600-

3,600 

ALC*** 10 min. 6 $10 200-550 $333.33-

916.67 

400-

1,100 

$666.67-

1,833.33 

500-

1,320 

$833.33-

2,200 

DO 1 min. 60 $10 120-400 $20-66.67 240-800 $40-

133.33 

300-960 $50-160 

WF 1 min. 60 $10 0-100 $0-16.67 0-200 $0-33.33 0-240 $0-40 

NH3 2 min. 30 $10 40-50 $13.33-

16.67 

80-100 $26.67-

33.33 

100-120 $33.33-40 

Total Updated Labor Expense $1,879.99-4,575.02 $3,826.67-9,149.98 $4,883.33-10,980 
*FSO2 and TSO2 completed using ripper method.  **VA completed using a Cash still with no aspirating pump. 
***ALC completed using ebuillometer.  

Source: 1. Klein, Darren, 2008. Laboratory Manager, Vinquiry, Inc. Personal Interview, Paso Robles (May 19). 
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 Table 20. Labor Expense* for Analysis from 2008-2011 with Updated Laboratory. 
 

Data Type 

 

Time/ 

test 1 

 

Tests/ 

hour 

Labor 

Cost/ 

hour 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Number 

of Tests 

Total 

Cost 

Brix 1 min. 60 $10 200-

1000 

$33.33-

166.67 

800-

2000 

$133.33-

333.33 

1000-

2400 

$166.67-

400 

TA 6 min. 10 $10 280-600 $280-600 560-

1200 

$560-1200 700-

1440 

$700-1440 

pH 1 min. 60 $10 600-

1250 

$100-

208.33 

1200-

2500 

$200-

416.67 

1500-

3000 

$250-500 

FSO2 15 min. 4 $10 400-800 $1,000-

2,000 

800-

1600 

$2,000-

4,000 

1000-

1920 

$2,500-

4,800 

TSO2 20 min. 3 $10 200-500 $666.67-

1,666.67 

400-

1000 

$1,333.33-

3333.33 

500-

1200 

$1,666.67-

4,000 

ML 5 min. 12 $10 200-500 $166.67-

416.67 

400-

1000 

$333.33-

833.33 

500-

1200 

$416.67-

1,000 

RS 5 min. 12 $10 200-500 $166.67-

416.67 

400-

1000 

$333.33-

833.33 

500-

1200 

$416.67-

1,000 

VA 8 min.  $10 240-600 $320-800 480-

1200 

$640-1600 640-

1440 

$800-1920 

ALC 1 min. 60 $10 240-600 $40-100 480-

1200 

$80-200 600-

1440 

$100-240 

WF 1 min. 60 $10 0-100 $0-16.67 0-200 $0-33.33 0-240 $0-40 

NH3 2 min. 30 $10 40-50 $13.33-

16.67 

80-100 $26.67-

33.33 

100-120 $33.33-40 

NOPA 5 min. 12 $10 40-50 $33.33-

41.67 

80-100 $66.67-

83.33 

100-120 $83.33-

100 

Bentonite 30 min. 2 $10 0-100 $0-500 0-200 $0-1,000 0-240 $0-1,200 

CO2 6 min. 10 $10 120-400 $120-400 240-800 $240-800 300-960 $300-960 

DO 1 min. 60 $10 120-400 $20-66.67 240-800 $40-

133.33 

300-960 $50-160 

Total Current Labor Expense $2,960-7,416.69 $5,986.66-14,833.31 $7,483.34-17,800 
*Calculated labor expense only accounts for time spent completing analysis. 
Source: 1. Klein, Darren, 2008. Laboratory Manager, Vinquiry, Inc. Personal Interview, Paso Robles (May 19). 

 

 

 

 Table 21. Off-site Analysis Expense from 2008-2011 with Current Laboratory. 
Data Type Analysis 

Cost* 

2008-2009 2009-2010 2010-2011 

Number 

of Tests 

Total Cost Number 

of Tests 

Total Cost Number 

of Tests 

Total Cost 

ML $22 200-500 $4,400-11,000 400-1,000 $8,800-22,000 500-1,200 $11,000-26,400 

RS $22 200-500 $4,400-11,000 400-1,000 $8,800-22,000 500-1,200 $11,000-26,400 

ALC* $30 40-50 $1,200-1,500 80-100 $2,400-3,000 100-120 $3,000-3,600 

NOPA $22 40-50 $880-1,100 80-100 $1,760-2,200 100-120 $2,200-2,640 

CO2 $20 120-400 $2,400-8,000 240-800 $4,800-6,000 300-960 $6,000-19,200 

Bentonite $75 0-100 $0-7,500 0-200 $0-15,000 0-240 $0-18,000 

Total off-site analysis expense $13,280-32,600 $26,560-55,200 $33,200-78,240 
*Costs for individual analysis. Vinquiry offers panels of tests to decrease costs if different analyses are desired at the same time. 

**ALC must be determined for tax purposes. At least one ALC measurement for each lot desired for compliance purposes. 
Source: 1. Klein, Darren, 2008. Laboratory Manager, Vinquiry, Inc. Personal Interview, Paso Robles (May 19). 


