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DEFINITIONS
“BOD” is Biochemical Oxygen Demand is a measure of the organic strength of wastewater, a type
of pollutant loading, which is measured in milligrams per liter (mg/l).
“Case” is a box of twelve 750 milliliter bottles with an approximate total fluid content of 2.378
gallons.
“Distillation” is the process of boiling a fermented liquid to trap and recondensed the alcohol
vapors’ to create a liquid of much greater alcoholic strength.
“ESD” means equivalent single family dwelling and is a way to express sewer flow amongst
different types of customers by converting all classes of customers to a common unit of expression;
1.0 ESD is equivalent to 200 gallons per day of flow, 150 mg/l of BOD and 100 mg/l of TSS.
“Fee” means capacity fee as established by Town of Windsor Municipal Code and is the same term
as capacity charge under Government Code §66013.
“Lees” is the sediment of yeast and other particles settling during the fermentation process in wine.
“Non-vintage” is any other time during the year except the peak grape harvesting and wine making
“vintage” season. Non-vintage duration is estimated at approximately 290 days.
“Single Family” means a single family dwelling unit development as defined in the Town’s Zoning
Ordinance.
“Stillage” is the sediment and liquid effluent remaining after the distillation process.
“Strength factor” means a factor assigned to a type of non-residential users that establishes low
strength, medium strength and high strength wastewater classification and considers flow and
pollutant loading of that wastewater; strength factors for special, very high strength user is
established by special formula and calculations.
“Town of Windsor” or “Town” includes “Windsor Water District” or “District”
“TSS” is total suspended solids and is a type of pollutant loading in wastewater, which is measured
in milligrams per liter (mg/l)
“Vintage” is the peak grape harvesting and winery grape crushing season, estimated at approximately
75 days in duration.
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1. PURPOSE
The Town of Windsor (Town) owns and operates its Water Reclamation Facilities (WRF). The Town
is in the process of investigating and ultimately adopting a new procedure for determining wastewater
capacity fees for small wineries. Wineries are not currently listed in the in the Town’s fee structure
within a specific wastewater strength category. Capacity fees for wineries are proposed to be
determined by using the “Calculated wastewater capacity fee equation” included in the Wastewater
Capacity Fee Study report prepared for the Town of Windsor by the Reed Group (Reed 2013) and
adopted by the District in Resolution 3045-13. The purpose of this investigation and report is to
assist the Town in developing information to support a “small” winery classification and to provide
recommendations regarding the use of a standardized capacity fee calculation for typical “small”
wineries based on winery size criteria such as annual case production. The report includes:


Section 2 - Discussion of the relationship between winery case production and wastewater
volume and strength for a typical “small” winery and identifies the criteria that can be used to
classify a winery as a typical “small” winery.



Section 3 - Summary of the winery processes and wastewater generation, and the type of
winery operations such as crushing grapes, fermenting juice, blending and bottling wine, and
other processes that produce average and peak wastewater volumes and pollutant loadings
over the year.



Section 4 - Evaluation to determine the influence of wastewater from typical “small” wineries
during periods of peak wastewater loading on the capacity of the Town’s wastewater treatment
plant.



Section 5 – Development of a standardized capacity fee calculation for a new typical “small”
winery that is based on winery case production.



Section 6 – Summary of the conclusions from the investigation and provision of
recommendations and parameters regarding the application of a standardize calculation for
determining the capacity fees for typical “small” wineries.



Section 7 – Provision of information about the references cited in the report.
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2. CLASSIFICATION OF WINERIES
2.1
SONOMA COUNTY WINE INDUSTRY INFLUENCE AND GROWTH TRENDS
Sonoma County is one of the largest producers of wine grapes in California, out-producing the Napa
Valley. Sonoma County has more than 60,000 acres of vineyards and more than 400 wineries.
Sonoma County has 15 unique wine growing regions where more than 50 grape varieties are grown.
The Chardonnay grape is the most abundant varietal in Sonoma County with over 17,000 acres in
production, but red wine grapes are the county’s largest crop. There are more acres in Pinot Noir
than any other red grape at 12,700 acres, although the area is also known for other red varietals
including Cabernet Sauvignon, Merlot and Zinfandel.
Sonoma County produces grapes for the premium wine segment of the market (retail cost per bottle is
greater than $15). The majority of vineyards in Sonoma County are small and are privately owned;
many are owned by family corporations. Forty percent of growers have vineyards less than 20 acres;
80 percent have vineyards less than 100 acres. Many Sonoma County vineyard owners also have wine
crushing and fermenting operations, and barrel storage operations. There are also “custom crush”
winery operations that provide the facilities, equipment, labor, and utilities to small vineyard owners
and other entities, who wish to produce and bottle their own wine.
Sonoma County’s wine industry has grown rapidly in recent years and has almost doubled in economic
value since 2005. The Sonoma County Winegrowers and Sonoma County Vintners jointly retained
Stonebridge Research Group to study the full economic impact of winegrowing and winemaking in
Sonoma County through 2012. The initial findings and comparisons of the study were issued in a
Press Release on January 13, 2014 in the Wine Industry Advisor by the Wine Industry Network.
The following statistics were provided about the growth and economic impact of the wine industry in
Sonoma County:



The region’s wine production brought an economic impact to Sonoma County of
$13.4 billion in 2012, compared to $7.6 billion in 2005, an increase of 76%



The wine industry, directly and indirectly, provides 54,297 full-time equivalent jobs
in Sonoma County with $3.2 billion total wages paid; compared to 27,534 jobs and
$1 billion in wages in 2005



Total U.S. retail value of all wines produced in Sonoma County is $7.6 billion in
2012



Total value of grapes grown in Sonoma County reached $582 million in 2012



The wine industry generates nearly $1.4 billion annually in local, state, and federal
taxes



Wine-related tourism generated more than $1.25 billion in 2012, compared to $263
million in 2005



Sonoma County’s wineries and winegrowers contributed more than $25 million to
charitable causes
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2.2

CLASSIFICATION OF A WINERY AS A “SMALL” WINERY

2.2.1

Types of Wine-Related Businesses

In Napa County, the Napa Sanitary District (NSD) conducted a survey of wineries and wine-related
business in the vicinity of the wastewater treatment plant and identified three types of winery facilities.
1. Facilities that crush grapes and ferment juice, including residential, commercial, and custom
crush operations
2. Facilities that operate tasting rooms and barrel/tank storage operations
3. Facilities that operate dry storage warehouses.
According to results of the NSD survey, of the 43 active wine –related businesses in the survey group,
33 were active wineries that crushed grapes and fermented juice. Of those active wineries, 14 were
home-based wineries and 19 were commercial wineries of varying sizes. Of the remaining 10 facilities,
seven were tasting rooms and barrel/tank storage facilities, which generated varying amounts of
production wastewater, and three were dry storage operations with no wine production wastewater. In
regard to wastewater generation, for this investigation, a typical small winery will be considered to be
an active home-based or commercial facility that crushes grapes and/or ferments juice.
2.2.2

Classifying Wineries Based on Quantity of Production

The classification of wineries based on size can be somewhat arbitrary and is often based on criteria
that serves the purposes of the classifier. In 2008, the Central Coast RWQCB (Regional Water Quality
Control Board) issued a Categorical Waiver of General Waste Discharge Requirements (Order No.
R3-2008-0018) for “Certain Small Wineries” that allows those permitted wineries to discharge winery
wastes to land without the requirement to submit a Report of Waste Discharge. In the 2008 Order,
the Central Coast RWQCB identified typical winery wastewater quality and classified a “Small Winery”
as having the following annual production:
1. Processing less than or equal to 160 tons of grapes, or
2. Producing less than or equal to 10,000 cases of wine, or
3. Producing less than or equal to 26,000 gallons of pressed wine per year.
The Sonoma County Economic Development Board (EDB) studies and reports classify wineries into
three size categories, based on the number of cases of wine produced:



small winery = less than 25,000 cases annually



medium winery = 25,000 to 100,000 cases annually



large winery = greater than 100,000 cases annually ( Several produce over one
million cases)

According to the EDB, approximately 70 percent of Sonoma County wineries are classified as “small”
wineries, based on the criterion of producing less than 25,000 cases annually. As an example of winery
size based on case production, in Windsor, Winery “A” produces in the range of 20,000 cases annually
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with a maximum of 25,000 cases. Winery “B” is sized to produce in the range of 10,000 cases annually
with a maximum of 12,500 cases. For this investigation, the size criteria that will be used to define a
typical small winery will be production of up to a maximum of 25,000 cases of wine per year (or the
equivalent in gallons of wine, or tons of crushed fruit).
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3. WINERY WASTEWATER GENERATION AND COMPOSITION
This Section considers the volumes and timing of winery wastewater flows and the processes that
typically generate wastewater (pre-harvest preparations, crushing grapes, primary fermentation, barrel
aging, bottling, housekeeping, blending, and bottling). Also considered in this Section are the
composition of winery wastewater and the key characteristics that will affect the treatment process
required and the quality of the final effluent.
3.1

WINERY WASTEWATER FLOWS AND LOADINGS

3.1.1

Origin of Winery Wastewater

Wineries vary greatly as to size, type of wine produce, operational procedures, and management
practices. These variables result in the production of different qualities and quantities of wastewater.
The wine production process is divided into two main periods, the vintage period (harvest time), and
the non-vintage period. During each period a different type of wastewater is generated. During the
vintage period grapes are harvested, pressed, and the juice is fermented into wine. During the nonvintage period, other winery activities are conducted, such as maturation, stabilization, filtration,
blending, and bottling. Potable water use in a winery drives the volume of wastewater generated.
Wastewater in the winery is generated mainly as the result of cleaning practices, such as washing
operations during crushing and pressing grapes, rinsing of fermentations tanks, aging barrels, filtration,
and final blending equipment, and cleaning for bottling operations. Winery processes that produce the
majority of wastewater include the following:

3.1.2



cleaning of tanks



ion exchange columns



hosing down of floors and equipment



rinsing of transfer lines



barrel washing



spent wine and product losses



bottling facilities



filtration units



laboratory wastewater

Winery Wastewater Flow Volumes

The volume of winery wastewater generated and the timing of its generation are governed by the
volume of grapes crushed and/or the amount of wine made, and the length of vintage. As a
consequence of the size of the winery operation, the length season, and the winemaking technologies,
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the volumes and pollution loads of winery wastewater vary greatly over the year. Every winery has a
unique wastewater generation, and consequently wastewater production can be highly variable.
Winery wastewater production ranges from 0.8 to 14 gallons of winery wastewater per gallon of wine
produced (van Schoor, 2005). Medium to large wineries with year-round operations produce
approximately 50 percent of their annual wastewater during the vintage period, whereas smaller
wineries may generate up to 80 percent of their wastewater during the same vintage period (Chapman,
Baker & Wills, 2001). During the vintage season while crushing grapes and fermenting juice, winery
wastewater is generated in increased volumes and with a very high loadings of soluble organic content
(BOD) and solids. During the non-vintage period, the flow and the BOD and solids loading decreases
substantially. In order to illustrate winery wastewater production distribution over the year, the
monthly percentages were estimated for winery wastewater production based on the Winery Waste
Handbook (Chapman, 2001). The resulting production curve for winery wastewater flow and loading
is shown in Figure 3.1.
Estimated Annual Winery Wastewater Production by Month
35.000%

% Annual Wastewater Production

30.000%
25.000%
20.000%
15.000%
10.000%

Non-Vintage Season

Vintage Season

5.000%
0.000%

Month

Figure 3.1 Percentage Distribution of Annual Winery Wastewater Production by Month
The monthly distribution of total annual winery wastewater production shown in Figure 1 represent
normalized values. Winery wastewater production may vary substantially due to many variables
including the size and duration of the harvest, the types of wines produced, and the size and
production activities of individual wineries.
3.1.3

Winery Wastewater Loading

Winery waste is defined as waste that is a byproduct of operations that produce wine. Winery waste
includes the wastewater generated from cleaning, process water, juice from the crushed grapes,
pomace (e.g., grape skins, seeds, and stems), lees and sedimentation substances, tank and barrel rinse
water, and equipment/floor wash water. Untreated winery wastewater is considered a high-strength
waste because it typically contains high concentrations of easily biodegradable organic compounds
such as sugar and ethanol. Organic compounds are regarded as pollutants in wastewater because they
decompose rapidly through biological activity, which depletes the oxygen content of the water.
Rapidly biodegradable organic compounds are typically quantified through the measure of BOD
6
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(Biochemical Oxygen Demand). Winery wastewaters also contain high concentrations of organic and
inorganic suspended solids including small particles of grape skins, stems, and seeds, grape lees,
filtration sediment and cleaning products. The suspended solids in the wastewater are typically less
biodegradable that the soluble organic compounds and take longer to break down from biological
activity. During wastewater treatment, a wastewater with high suspended solids will increase the
accumulation of waste solids that must be removed from the treatment basins and from the treatment
plant. Suspended solids are typically quantified through the measure of TSS (Total Suspended Solids).
Table 3.1 provides a summary of typical winery waste pollutant characteristics (Chapman 2001):
Table 3.1 Winery Wastewater Characteristics
Parameter

Flow
Load Duration
Wastewater
Produced
Chlorides)
Total Solids (TS)
Total Suspended
Solids (TSS)
Volatile
Suspended Solids
Settleable Solids
Chemical Oxygen
Demand (COD)
Biological Oxygen
Demand (BOD)
pH
Total Kjeldahl
Nitrogen (TKN)
Ammonia as N
Nitrates as N
Total
Phosphorous

Units

Winery Waste Characteristics
Range During Vintage Period
Minimu
m

Average

Maximu
m

—
—

63%
75

—
—

%
Days
Gal/ton of
grapes
mg/l
mg/l

10
146

20
756

mg/l

5

%

Winery Waste Characteristics
Range During Non-Vintage
Period
Minimu
Maximu
Average
m
m
—
—

37%
290

—
—

60
1,250

20
347

600
600

5000
1,127

300

660

5

260

720

—

38%

—

—

49%

—

mg/l

1

4

8

0

1

6

mg/l

386

810

1,412

285

825

2,880

mg/l

131

1,560

7,200

128

1,440

4,200

mg/l

5.0

—

7.1

5.0

—

10.0

mg/l

1.0

2.4

5.7

1.2

4.7

12.4

mg/l as N
mg/l as N

1.5
0.9

1.8
1.5

4.8
2.3

0.8
0.1

1.0
0.3

3.3
0.5

mg/l as P

0.5

1.2

2.5

0.3

1.0

1.3

1,100

The total salt content of winery wastewater including the concentration of specific salt ions, can be
high, due mainly to chemical cleaning products and grape lees. Winery wastewater tends to have
elevated concentration of both potassium (K+) and Sodium (Na+) cations, which are typically not
removed by pretreatment nor by municipal treatment plants. These cations can accumulate in soils
when wastewater effluent is used for irrigation. A summary of “typical” raw winery wastewater
pollutant characteristics is provided in Table 3.1 (Chapman, 2001, and Oakley Water Strategies, 2009).
Depending on the processes used, in particular the pressing and filtering processes, winery wastewater
can have a high amount of total and suspended solids.
The distillation of wine creates waste by-products (stillage) that can have very high pre-treatment
concentrations of BOD (>25,000 mg/l), phenolic compounds and other pollutants, so winery facilities
that produce brandy or other distilled spirits require special consideration for the treatment of their
wastewater. Because of these special considerations, a winery that will also include facilities for the
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distillation process would not be expected to generate wastewater with typical small winery
characteristics, as listed in Table 3.1.
3.2
WINERY WASTEWATER FLOW AND LOADING PER CASE OF WINE PRODUCED
Table 3.1 identifies the estimated minimum, average, and maximum concentrations of a pollutant in a
given amount of winery wastewater. However, the total pollutant loading in pounds per day can be a
better measure of the amount of a contaminant being generated over time, because the pollutant
loading accounts for both the volume of flow and the concentration. A small volume of winery
wastewater at a high concentration may contain a greater or lower contaminant load than does a large
volume of wastewater at medium or low concentration. In an effort to determine the wastewater
pollutant loading of a typical small winery for this investigation, an estimate will be developed for the
wastewater pollutant flow and loading generated during the typical winery’s annual production of one
case of wine.
Basic winery production data were converted from tons of grapes processed to cases of wine
produced using the following conversion factors. Some rounding has been used for these
conversions:
One Ton of Red Grapes = 150 Gallons of Red Wine = 62 Cases of Red Wine
One Ton of White Grapes = 115 Gallons of White Wine = 47 Cases of White Wine
One Ton of Generic Grapes = 130 Gallons of Wine = 54.5 Cases of Wine
(Ref. 2)
Using the estimated wastewater production in Table 3.1 of 1,100 gallons of winery wastewater per ton
of generic grapes crushed, wastewater volume can be estimated at 20.18 gallons per case of wine
produced. The annual average concentration of BOD mg/l and TSS mg/l in winery wastewater can
be estimated by a weighted average using the vintage and non-vintage concentrations along with the
percentage of wastewater flow apportioned to each period. A weighted average BOD of 1,515 mg/l
and TSS at 285 mg/l has been computed for a representative small winery. The total loading in
pounds of pollutant per case of wine can also be estimated at 0.255 lbs. BOD and 0.048 lbs. TSS
based on the following equation:
BOD lbs/case = (Volume Wastewater/case, MG) x (BOD mg/l) x (8.34 lbs/gal)
Where:

Eq. 1

MG = million gallons
mg/l = milligrams per liter

Using these average values for wastewater volume and pollutant loading per case, the annual loading
of a typical small winery can be estimated based on the number of cases produced. For a typical small
winery that has an annual production of 25,000 cases, the total wastewater volume estimate would be
504,500 gallons and the mass loading estimate would be 6,375 lbs. of BOD and 1200 lbs. of TSS. The
generation of the wastewater volume and loading at the typical small winery would be distributed over
the year according to a production curve similar to that shown in Figure 1. It is important to realize
that even if a winery with an annual production of 25,000 cases was to conserve water during every
process and so generate only 250,000 gallons wastewater annually (less than half of the estimated
volume) the annual mass loading for the winery, based on the number of cases produced, would be
assumed to remain about the same, at 6,375 lbs. of BOD and 1200 lbs. of TSS. This is because, for a
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given size of winery, for each process, as the volume of water used is reduced, the concentration of
BOD and TSS in the wastewater increases.
3.3

COMPARE STANDARDIZED WASTEWATER FLOWS TO EXISTING TOWN WINERIES

Two small wineries were selected for comparison to the estimated production values derived in the
report based on typical small winery characteristics. A snapshot of 2013 data for the wineries within
the Town indicates that one of the wineries falls above the anticipated average value for wastewater
flow generated per case of wine produced and one falls below. A summary of the data is illustrated in
Table 3.2.
Table 3.2 – Comparison of Small Wineries within Town of Windsor
Winery
Winery “A”
Winery “B”
Case Production
Wastewater Flow
gal/yr.
Wastewater Flow
gal/case
Tons Grapes Crushed
Wastewater Flow
gal/ton crushed
NA — Not available
(1)

24,000(1)

Typical

6,000

--

250,000

240,000

--

10.42

40.00

20.18

439

NA

--

520

NA

1,100

— 18,000 actual cases plus 6,000 case equivalent in bulk wine
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4. TREATMENT PLANT CAPACITY FOR WINERY WASTEWATER
This Section investigates the secondary treatment capacity of the Town’s Water Reclamation Facilities
and the possible consequences that the addition of the winery wastewater might have. For the
investigation, the typical monthly distribution of winery wastewater flow and loading based on case
production are added to the existing plant flow and loading profile to determine the peak month flow
and loading profile of the combined flows.
4.1
WATER RECLAMATION FACILITY SECONDARY TREATMENT CAPACITY
Winery wastewater is considered a high-strength waste because it typically contains high
concentrations of easily biodegradable organic compounds as indicated by a high BOD loading
compared to domestic wastewater. Winery wastewater also contains high concentrations of
suspended solids, much of which is from organic sources. At the WRP, the Aerations Basins and
associated systems are designed to provide the secondary treatment needed to reduce concentrations
of BOD and biodegradable solids. The Aerations Basins use a biological activated sludge process with
extended aeration to maximize the removal of the nutrients nitrogen and phosphorous. The limiting
treatment process at the WRF is the capacity of the plant’s Aeration Basin system to remove the
combine BOD and solids loading from both the wineries during the vintage peak period and the
loading from existing (and future) residential and commercial customers.
4.2

WATER RECLAMATION FACILITY SECONDARY TREATMENT CAPACITY

4.2.1

Secondary Treatment Design Capacity

The treatment plant has two aerations basins, Basins A and B, and their associated systems.
According to the WRF operations manual, each basin was designed with the capacity to treat a
theoretical maximum of 1.5 million gallons per day of influent wastewater at an average concentration
of 260 mg/l of BOD and 145 mg/l of TSS. This equates to an ultimate theoretical mass loading
capacity of the secondary treatment process of 6,500 lbs. of BOD and 3,630 lbs. of TSS per day.
4.2.2

Secondary Treatment Loading Profile with Winery Wastewater

In order to determine the peak flow and loading profile of multiple wineries generating wastewater on
the plant’s secondary treatment process, it is necessary to determine the existing flow and loading
profile to the plant’s Aeration Basins. To do this, the average monthly data were compiled for influent
flow and for BOD and TSS concentration into the Aeration Basins. The monthly average values were
used to calculate the mass loading to the Aeration Basins in pounds per day of BOD and TSS, for the
four years, 2010 through 2013. Figure 4.1 shows a plot of the resulting loading profile when the
average monthly treatment plant influent flows and loads during the last four year are combined with
the estimated wastewater flow and loading profile for 25 typical small wineries, each producing 20,000
cases per year (for a total of 500,000 cases).
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Figure 4.1
Average Monthly Influent BOD Loading:
2010‐2013 and Projected Winery Wastewater Addition
8,000
7,000
6,000

BOD lbs/Day

5,000
4,000

Ultimate WRP Capacity
90% Ultimate WRP Capacity
Potential Current
Total with Wineries

3,000
2,000
1,000

Current

0

Month‐Year
Note: Winery waste loading based upon annual production of 500,000 cases.

As indicated in Figure 4.1, the solid line at the bottom of the graph represents the current average
monthly BOD loading in pounds per day entering the plant’s secondary treatment basins for the four
year period, 2010 through 2013. The dashed line above the existing plant loading represents the
combined loading of the existing plant flows and the BOD loading from wastewater generated by
typical small wineries producing a total of 500,000 cases of wine per year. The straight solid line at the
top of the graph equates to an ultimate loading capacity of the secondary treatment process of 6,500
lbs. of BOD per day. The straight dashed line at the top of the graph equates to 90 percent of the
ultimate loading capacity of the secondary treatment process at 5,850 lbs. of BOD per day.
The peak monthly loading for the existing plant occurs in the wet winter months of November,
December, and January and does not coincide with the peak monthly loading from the wineries, which
occurs in August, September, and October. The current peak combined loading represented in Figure
4.1 is approximately 4,000 lbs. per day, which is about 60 percent of the ultimate loading capacity of
the plant’s secondary treatment process. The graph indicates that the existing plant’s secondary
treatment process has the ability to treat the winery wastewater generated to produce 500,000 cases of
wine. The addition of winery wastewater for 500,000 case production has a minimal effect on total
flow volumes and is not a limiting factor.
Figure 4.2 illustrates a plot of the Town’s average daily wastewater flows for the past four years. The
graph shows the variation in summer and winter flows in million gallons per day. The current capacity
of the plant is rated at 1.9 million gallons per day “average dry weather flow”, shown as the red
horizontal line. The water reclamation system capacity is currently limited by effluent storage and
reuse elements of the system downstream of treatment. The dashed line on the graph indicates the
projected wastewater flow with the addition of 500,000 cases of winery production. Peak month
11
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winery production often corresponds to the general period when average dry weather flow is
determined. Peak anticipated winery flows have been superimposed on the graph to illustrate the
impact that wineries would have on the treatment plant capacity relative to flow. Potential increases
in wastewater flow from 500,000 cases of winery production are well within current capacity limits.
Figure 4.2
Average Monthly Influent Flows:
2010‐2013 and Projected Winery Wastewater Addition
4.0
3.5

Potential Current
Total with Wineries

1.9 MGD Current System ADWF Capacity

3.0

Average Daily Flow, MGD

2.5
2.0
1.5
1.0

ADWF Period (typical of four)

Current Flows
0.5
0.0

Month‐Year
Note: Winery wastewater flow generation based upon annual production of 500,000 cases.

4.2.3

Secondary Treatment Loading Profile at Build-out with Winery Wastewater

The plots in Figures 4.1 and 4.2 indicate that currently there is sufficient secondary treatment capacity
to treat the wastewater generated by the typical winery production up to 500,000 cases. But is there
enough secondary treatment capacity to allow a winery production of 500,000 cases while also meeting
the treatment demands of future residential customers and other non-residential growth. The
projected residential and non-residential wastewater flows at “build-out” were defined in the Town of
Windsor Draft Water Reclamation Master Plan (B&R 1999). The population at “build-out” was
projected to be 36,100. A very general estimate of the future increase in residential flow and loading
to the plant due to a population increase can be calculated based on the ratio of the current population
to the projected population at “build-out”. Based on the 2012 census, the current population is
approximately 27,100, so the ratio of future to current population is 1.33; or an increase of 33 percent
over current levels at “build-out”. Assigning a ratio to the future non-residential wastewater
generation is more difficult, because the current levels of commercial and industrial build-out has not
been determined. To be conservative for this evaluation, it will be assumed that no non-residential
development has occurred since 1999, and that all of the non-residential development will occur in the
future, which will increase wastewater flows by an additional 606,900 gallons per day at build-out.
Figure 4.2 shows a plot of the resulting loading profile when the treatment plant influent flows and
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loads are increased by 33 percent for residential growth and by 606,900 gallons per day for nonresidential growth to build-out, and then are combined with the estimated wastewater flow and
loading profile associated with producing 500,000 cases of wine.
Figure 4.3
Average Monthly Influent BOD Loading:
Projected Build‐Out with Potential Winery Wastewater Addition
8,000
7,000

BOD lbs/Day

6,000

Ultimate WRP Capacity
90% Ultimate WRP Capacity

5,000
4,000
3,000
2,000
1,000

Current

Projected
Build‐Out

Projected Build‐Out
‐ with Wineries

0

Month‐Year
Note: Winery waste loading based upon annual production of 500,000 cases.

As indicated in Figure 4.3, the plotted lines at the bottom of the graph represent the cumulative BOD
loading entering the existing plant and the additional loading estimated for population growth and
industrial/commercial development in the future to “build-out. The dashed line represents the
combined BOD loading from the existing plant flows, the future plant flows at build-out, and the
BOD loading in wastewater generated by multiple typical small wineries producing a total of 500,000
cases of wine per year. The average combined loading represented in Figure 4.3 is approximately
4,800 lbs. per day which is approximately 75 percent of the ultimate capacity of the secondary process.
The graph indicates that the peak combined loading is 6,150 lbs. of BOD per day, which is just above
90 percent of the secondary treatment ultimate capacity.
Figure 4.4 illustrates a plot of the Town’s projected average daily wastewater flows at build-out of the
Town. The treatment plant’s buildout design capacity is 3.0 million gallons per day, shown as the red
horizontal line. The dashed line on the graph indicates the projected wastewater flow with the
addition of 500,000 cases of winery production. The projected build-out flowrate during the Average
Dry Weather Flow measurement period late in the dry season is lower than 90% of the treatment
plant’s design capacity, with or without the small winery flows. Potential increases in wastewater flow
from 500,000 cases of winery production are therefore within future capacity limits.
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Figure 4.4
Average Monthly Influent Flows:
Projected Build‐Out with Potential Winery Wastewater Addition
6.0

5.0

Projected Total
with Wineries
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Average Daily Flow, MGD

4.0

3.0

2.0
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1.0
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with No Wineries
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Month‐Year
Note: Winery wastewater flow generation based upon annual production of 500,000 cases.
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5. CALCULATING CAPACITY FEES FOR TYPICAL SMALL WINERIES
5.1
WASTEWATER CAPACITY FEE DETERMINATION
The Wastewater Capacity Fee Study prepared for the Town of Windsor by the Reed Group (Reed
2013) identifies that the Town’s wastewater capacity (connection)fees for new non-residential
customers - including commercial, industrial, institutional, and mixed use developments - are
determined for each connection based on one of the following two methods: 1) a wastewater strength
classification is assigned to the specific type of business based on typical BOD and TSS loading i.e.
low, medium, or high, or 2) the number of “equivalent single family dwellings” (ESD) is determined.
Determining the number of ESD is a way to express wastewater flow amongst different types of
customers by converting all classes of customers to a common unit of expression, where one ESD is
equivalent to 200 gallons per day of flow, and wastewater strength equivalent to 150 mg/l of BOD
and 100 mg/l of TSS. The Wastewater Capacity Fee Study identifies that the Town can determine
wastewater connection capacity fees by an alternative method using the “calculated wastewater
capacity fee equation” for customers who are expected to have non-standard wastewater
characteristics. District Resolution 3045-13 delineating the fee methodology was adopted by the
Windsor Water District Board in December 2013. The capacity fee equation can be used for
businesses like wineries that are expected to generate wastewater with a higher strength than the
Town’s High Strength commercial category, which has wastewater with an estimated organic loading
of 800 mg/l of BOD and 600 mg/l of TSS:
WWCF = (Fee for 1 ESD) x Number of ESD
Number of ESD = Flow/200 gpd x [0.83 + (0.12 x BOD /150 mg/l) + (0.05 x TSS /100 mg/l)]Eq.
2
Flow Factor
Where:

Modified Strength Factor

WWCF = Calculated wastewater capacity fee
Flow = Wastewater flow volume in gpd (gallons per day)
BOD = Biochemical Oxygen Demand of discharge in mg/l
TSS = Total Suspended Solids of discharge in mg/l
Fee for 1 ESD = $10,560 as of February 2014. (Fee is adjusted annually.)

Using the “calculated wastewater capacity fee equation” shown in Equation 2, the capacity fee can be
determined based on estimated or measured wastewater flow and organic loadings of BOD and TSS.
The calculation compares the flow and strength factors of the new connection to the flow and
strength factors assigned to an “equivalent single family dwelling”.
5.2
STANDARDIZING CAPACITY FEE DETERMINATION FOR A TYPICAL SMALL WINERY
To standardize Equation 2 for a typical small winery, the average annual wastewater flow and organic
loadings determined in Section 3 can be used in Equation 2 for a typical small winery of any given
size. (The typical small winery’s size can be identified by the number of cases produced per year, or
the number of tons of grapes crushed per year, or the gallons of wine produced per year the winery is
capable of producing.) The wastewater flow generated annually by the typical small winery can be
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estimated at 20.18 gallons per case of wine produced. The resulting annual flow is divided by 365 days
for average daily flow in gallons per day. The annual daily average wastewater concentration of BOD
and TSS for all typical small wineries has been estimated at 1,515 mg/l of BOD and 285 mg/l of TSS.
Number of ESD = Cases per year x (20.18 gal per Case/365 days per year) x (1/200) x
[0.83 + (0.12 x 1,515/150) + (0.05 x 285/100)]

Eq. 3

All of the values are known in Equation 3 except for the size of the typical small winery, which is
based on the potential number of cases produced per year, and so Equation 3 can be reduce as shown
below. A similar equation can be developed for other winery size criteria, using the case conversions
given in Section 3.2 for the size units of “tons of grapes crushed per year”, or “gallons of wine
produced per year”:
Number of ESD = 1,000 Cases per year x 0.604
Number of ESD = 1,000 Tons crushed per year x 32.916
Number of ESD = 1,000 Gallons wine per year x 0.254
Table 5.1 – Proposed Wastewater Capacity Fees for Small Wineries Based on Permitted Case
Production
Typical Annual
No. of Cases
Wastewater Flow,
ESDs*
Fee**
gallons per year
5,000

100,900

3.02

$31,891

10,000

201,800

6.04

$63,782

15,000

302,700

9.06

$95,674

20,000

403,600

12.08

$127,565

25,000

504,500

15.10

$159,456

*Based on ESD formula in District Resolution 3045-13:
Number of ESD = Flow/200 gpd x [0.83 + (0.12 x BOD /150 mg/l) + (0.05 x TSS /100
mg/l)]
Flow Factor

Modified Strength Factor

**Based on Connection fee formula in District Resolution 3045-13:
Wastewater Connection Fee = ESDs x $10,560 per ESD
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6. CONCLUSIONS AND RECOMMENDATIONS
6.1
CONCLUSIONS
This report provides criteria to identify a winery as a “typical small” winery and summarizes winery
operations, annual wastewater production, and typical small winery wastewater volumes and pollutant
loadings.
1. In regard to production size, a winery could be considered to be “small” winery if the winery
meets the following production criteria:



Producing less than 25,000 cases of wine per year



Processing less than 460 tons of grapes per year



Producing less than 59,440 gallons of pressed wine per year

2. In regard to wastewater generation, a winery could be considered to be typical small winery if it is
or will be an active home-based or commercial winery that has facilities for operations that include
crushing grapes and fermenting juice for the production of wine. Other facilities and operations
that a typical small winery might have are tank and barrel washing and storage facilities for
maturation of wine, and facilities for stabilization, filtration, blending, and bottling of wine. By
this criterion, other wine-related businesses that have only tasting rooms and barrel or tank
storage, or dry storage operations that do not crush grapes and ferment juice, might not be
considered a typical small winery since these may not have the typical annual wastewater
production and pollutant loading. Wineries that include operations to distill spirits might not be
considered a typical small winery since the distillation operations can create waste by-products
with very high BOD concentrations and other pollutants.
3. In regard to wastewater flow and strength characteristics, a winery could be considered to be a
typical small winery if it generates raw wastewater with average vintage and non-vintage volume
and concentration characteristics below the maximum winery wastewater characteristics listed in
Table 3.1. Wineries that do not crush grapes should be evaluated differently based upon their
particular circumstances, utilizing the same general approach outlined herein.
4. On an annual average basis, a typical small winery is estimated to produce wastewater volumes at
approximately 20.18 gallons per case of wine and pollutant loadings at approximately 1515 mg/l of
BOD and 285 mg/l of TSS.
5. In regard to wastewater flow and loading characteristics, a typical small winery can be expected to
generate winery waste according to a monthly percent production similar to the curve illustrated in
Figure 3.1, and to produce the majority of the winery’s total annual wastewater flow and loading
during the vintage period lasting approximately 75 days.
6. This report identifies that it is the secondary treatment process at the Water Reclamation Facilities
that is the limiting process for the treatment of winery wastewater. A graphical evaluation was
conducted of the wastewater volume and BOD loadings to the existing secondary treatment
facilities based on the existing and future flows to the plant combined with the estimated flows
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from some number of typical small wineries producing a total of 500,000 cases of wine annually.
The evaluation indicated that, the existing plant has the ability to accept wastewater from small
wineries that produce not more than 500,000 cases of wine per year without a significant impact to
the plant’s existing secondary treatment capacity.
7. An additional graphical evaluation was conducted of the wastewater volume and BOD loadings to
the existing secondary treatment facilities based on the existing and future plant flows combined
with projected flows from “typical small” wineries producing a total of 500,000 cases of wine
annually. The evaluation indicated that currently, the plant has the ability to accept winery
wastewater without a significant impact to the plant’s existing secondary treatment capacity.
8. Given that a new winery meets the criteria to be classified as a typical small winery, a standardized
wastewater capacity fee equation can be used to determine the capacity fee based only on the size
of the winery in terms of the potential production number of cases pro. The size of the winery is
used to determine the annual average daily wastewater flow, which is used in the standardized
wastewater capacity fee equation (Equation 3) along with the annual average concentration of
1515 mg/l of BOD and 285 mg/l of TSS.
6.2

RECOMMENDATIONS

6.2.1

Standardized Calculation for Small Winery Capacity Fee Determination

Based on this investigation, the following recommendations are provided regarding the use of
standardized capacity fee calculations for typical “small” wineries based on winery size in terms of
production.


Selection criteria can be flexible but should include a maximum size (e.g. less than 25,000
cases) and the requirement that the winery has grape crushing and juice fermenting process
onsite.



Selection criteria should exclude wineries that will conduct winery-related processes that may
generate very high or unique wastewater volumes or pollutants, such as may occur in the
distillation process.



The investigation found that on an annual average basis, the Town’s calculation for nonstandard customers, derived in the Reed report for determining connection fees for businesses
such as wineries, and identified herein in Section 5.1, can use the following numeric values for
capacity fee determination:
“Typical small” winery wastewater production: 20.18 gallons per case of wine or
1,100 gallons per ton of grapes
“Typical small” winery wastewater strength:

6.2.2

1515 mg/l of BOD
285 mg/l of TSS

Limit Ongoing Monitoring Requirements for Small Wineries

For wineries smaller than 25,000 case production, defined herein as small wineries, we recommend
that the Town accept the typical values for waste loadings and forgo any ongoing monitoring for
BOD and TSS. We recommend continued monitoring of the winery’s water use records. If annual use
records indicate that use is greater by 25% than what would be anticipated for the winery then a

18

Small Winery Classification and Investigation Regarding Wastewater Capacity Fees
Town of Windsor

review or the account would take place and, if merited, the connection fee would be adjusted. No
adjustments would be made for reduced water usage. The winery would also be required to submit
their tons crushed and case production annually to determine if the winery remains within the small
winery production and use permit limits.
6.2.3

Standardized Information for Prospective Winery Connections

We recommend that the Town develop written materials that would be made available to prospective
wineries that are considering locating in the Town and connecting to the water and wastewater system.
For a given size small winery, the materials would clearly and succinctly delineate:


Cost to connect



Anticipated ongoing user fees



Annual reporting requirements



Limits of tons crushed and case production for a given size winery



Standard best management practices for winery operation

6.2.4

Update Reclamation System Master Plans

We recommend that the Town update its master planning documents regarding the extent and
projected rate of commercial and industrial development within the Town’s sphere of influence and
determine the reclamation facilities treatment and disposal capacities available for allocation to new
development or expansion. The wastewater reclamation system master plan, which was last updated
in 2001, is being up-dated at this time.
6.2.5

Ongoing Reclamation System Capacity Management

We recommend that the Town continue to conduct reclamation system capacity management
planning to allow for the systematic development of commercial and industrial projects, including the
allocation of a portion of the available reclamation system capacity to high strength wastewater
generators, like wineries.

19

Small Winery Classification and Investigation Regarding Wastewater Capacity Fees
Town of Windsor

7. REFERENCES
1. Brelje and Race Consulting Engineers. (B&R 1999) Town of Windsor Water Reclamation
Master Plan Treatment, Storage and Disposal. January
2. Chapman J.; Baker P.; Wills, P.; 2001. Winery Wastewater Handbook: Production, Impacts,
and Management. ISBN 1-875130-35-7
3. Napa Sanitation District; 2009 (NSD 2009). Winery Waste Management - Technical
Memorandum by Oakley Water Strategies.
4. The Reed Group; 2013. Town of Windsor Wastewater Capacity Fee Study Report.
5. The Reed Group; 2012. Town of Windsor Water and Water Reclamation Financial Plan and
Rate Update Study, Report.
6. Van Schoor, L.H., 2005. Guidelines for the Management of Wastewater and Solid Waste at
Existing Wineries. March. Winetech, South Africa.
2267596.1

20

