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Central Coast Recycling Market Development Zone
Inventory of Agricultural Film Plastic

Purpose

The purpose ofthis project was to produce an inventory of Agricultural Film Plastic in the Central Coast
Recycling Market Development Zone (CCRMDZ) comprising Montcrey, San Benito, San Luis Obispo
and Santa Cruz Counties.

Goals

The focus is to idendry feedstock quantities that would support creation ofregional recovery
infrastructure and network for a film plastic washing facility, and/or recovery and rcuse.

The goals ofthis project are:

l) To accurately estimate the annual quantity of each of the types of film plastic generated, diverted and
disposed within the CCRMDZ.

2) To document existing material flow pathways for use, disposal and diversion, (including estimating
exi.r ing leedsrock pre.enr ly under contractl .

3) To make recommendations for the most effective methods to capture this film and get it to a washing
and/or recovery/reuse facility.

4) To provide information that will facilitate the siting ofa 6lm plastic washing facility and/or a recovery
and reuse facility in the ccntral coast region

Methodology

Environmental Planning Consultants (EPC)

1) Gathered information from suppliers, from collectors, landfills, and other sources

2) Developed a generation calculator

l) Identified cunent materials flow pathways to accurately determine what is moving, wherc and how

4) ldentified rccycling and rcuse options for the material

1. Reseaich and Evaluate Existins Information

EPC contacted landfill operators, film recyclers and other appropriate parties in each ofthc four counties,
and throughout California, to obtaii information on quantities used, disposed, and recovered for
rccycling, and to gather other useful data.

A list ofindividuals contacted is provided in the'Contacts'tab in the CCRMDZ AGRICULTURAL
FILM 091 606.xls spreadsheet.
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CIWMB Contact

EPC contacted CIWMB staff, Cbristine Flowen and Muhammad Akhtar, to idenlify what information
was available ilom the state. Thro gh a conference call and follow up emails, CIWMB staff sharcd
valuable infomation about their work on assessing the use and disposal patterns for agricultural film
through out the state, and provided many web based resources and contacts for his project.

Suner o{ Landfill Opera ,N

Patick Matthew. Countv ofSanta Cruz. Buena Vista Landfill
The Santa Cruz County Landfill is currently in the process ofsefting up a program for rccycling
agricultural lilm. They are asking that agricultural film and dip tape be separated prior to delivery. The
landfill perso nel then load drop boxes supplied by Cal-Plastics, who in-turn hauls thsm to their
processing plant in Castroville, Califomia. fie proposed processing charge is $25lton 1br drip tape,
oolored film plastics (plastic mulch), and clear film plastics (fumigation plastic).

To reduce the amount of agricultural film hauled to the landfill, in addition to the $54/ton for general
rel'use, there ;s a surcharge rate of$21lton ($81/ton total for agricultural film). This will remain in effect
for non-separated Agricultural plastics unless or until the processor changes the receiving standards to
include mixed plastics.

There is currently no roo'n at the Buena Vista Landfill to site an agdcultural film Nashing a d/or
rccycling facility.

Jose Gamboa. C itv of Santa Cruz Landfill
They accept all tlpes offilm at th€ir landfill. The only condition is that it must come fiom within thc City
of Santa Cruz. Because ofthis requirement, they receive a very small amount ofagricultural film. The
tipping fee is $63.49lton with no surcharge added for film.

Rsbsf_Kslsd$ of Watson\ ille Landfi|
Robert said that they do not accept any agricultual film at their landfill and do not have any desire to host
a recycling facility atthis time. No tonnages to rcport.

Mandv Rose. Countv ofSan Benito. Jobn Smith Landfill
The John Smith landfill accepts all t,?es ofagdcultural film. There are no conditions. The tip fee is $52
per ton. There is an additional special handling fee of$60 per load for all agric ltural film. The tonnage
received has dropped to almost zero since they added the special handling fee.

Alan Stvles - Salinas Vallev Solid Waste Authoritv. Johuson Canvon Landfill. Craz-v Horse Landfill and
Jolon Road Landfill
All 3 landfills are owred by the Salinas Valley Solid Waste Authority and run byNorcal Waste Systems.
They do accept different types ofagicultural plastics. Their tip fbe is $54.50/ton for gcncral refuse and a
sucharge rate of$54-50/ton ($l09/ton total for agricultural film). They have noticed the amouDt offilm
being taken to the landfill is dropping significantly and Alan believes it is due to the companies/people
taking the film off the fields hauling it to other facilities. They expect almost no tonnage at any oftheir
three landfills in 2007.

Rick Shedden. Monterey Reqional Waste Management Dishict. Marina Landfill
They accept all plastics wjth no conditions. Everything is being landfilled. They charge $66 per ton
(increased on Jan. 1,2006). The 2005 annual tonnage for "problem waste" (which includes agricultual
fiLn plastic) was 7,611 tons. The 2004 figules were 4400 for only agricultural film. The figure tor January
to June 2006 is 2,439 tons, which shows a continued decrease in tonnage.
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John Rvan. Cold Carvop Landnll Op9!a!al
They cwcntly have agricultural film recycling in placc. Thcy accept clean agricultural plastics
(funigation, mulch film, drip tape and othd rigid plastics like planting pots) in all colors, sorl tbe
material by color (clear, from black, etc), then bale all agricultural plaslic before transporting to
processor. lfthey ship the material to a domestic processor, lhey use vans, f:lat beds or trucks. Ifthey ship
the material to an international processor, they place the bales directly in shipping containers (on site). It
depends on the market as to whether they ship it over seas or if it stays here in the states. In somc cascs
they use a broker (many times they don't know ofcertain processing f-acilitics) and in some cases they go
directly to the processor, which is whatthey preler because they get paid better moDe)' for it. They receive
approximately 100 tons a month. Ifthe film is too dirty, ihe tip fee is $88 a ton and the film is landfilled
(the normaltip fee is $20/ton).

Mike Hoover. Chicaso Grade Landfill OpEI4iaI
The landfill accepts all kinds of agricultural film for $45 a ton.

Brad Haeemann. City of Paso Robles. ?aso Roblcs Landfill
They do accept all types ofagricultural film. Most ofthe crops in the area are grapes and difTerent types
of orchards. '1hey charge $38 a ton, no surcharge fee added. They don't have a lot oftonnagc.

INOTE: seethe'Ag cultural Film Disposal 2005' tab in the CCRMDZ AGRICLILTURAL FILM
091606.xls spreadshectl

The Marina Lardfill listed 7,61 1 tons for all "ProbleDr Waste", of which agricultural iilm is a portion. It
is estimated that 4,400 lons ofagricultural fllm were disposed in 2004.

Landfill disposal estimates for the lour county region totaled 8,304 tons in 2005. \!hile the total
generation numbc$ are somewhat lower at 7,388 tons. We believe that this discrepanoy largely results
from the weight ofthe difi and plant materials disposed with the plastic film. One source indicatcd that
only 60% ofthe weigit ofagricultural film delivered to tbe la dfill was actually film.

Recrcling Facililies and Prcccssors

Fred Brvant. California Plastics
Califomia Plastics has been doing b siness iD Nofthem Califomia for over 3 years. They accept ail Rpes
of agriculrural film. The primary plastic is fumigation film. They arc finding markets for the drip tape and
mulch film, but they are pa;d much less for these plastics. They are working rviti landfills in the area to
assist with a divenion program, and to offer recyclirg alternatives for greenhouses, hoop houses,
fumigation and mulch films. They are working with the ag film removers for thoir film supply.

Theyjust installed a wash line in Castroville, and are in the testing process. Next year they are hopirg to
add a faster wash line that will improve their volume. Right nolv, the wash line is currently not running,
but they are hopeful it will be ready in the next fe\! months. 'llhey are currently balirg difty plastios.
Although tleir baler can bale up to I5 tons per hour. they are not at thal capacity yet. The)' currently bale
I -2 containers each day, which is approximately 20-40 tons. Once the wash line is up aDd running, their
goal is to wash l0 {ons in one, eight hour shift.

From thcir Northern California facilities, they shipped 50-60 containers ofagricultural film 10 Asia in
2004, and amund 100 containers offilm in 2005. l'hey are projecting to far exceed that amount in 2006.
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Pieter de Groot. Bonacor. LLC
Bonacor, LLC does not own a recycling facility; they found it to not be cost effective. They may place a
washing faciliry somewhere, but that is a f-ew years out. Pieter de Groot is part owllcr ofBonacor with
Mike Bonasoro. Pieter is also part o\,!'ner of Mipco Ag Plastics witb Hank Monahan. Mipoo sells
fumigation and mulch film. Bonacor picks up the agricultual film. They provide balers for the farmers to
use (baler and film pick up is at no charge). Once the bales are stockpiled, Bonacor will pick up the
plastic and place it into overseas containers. The containers are shipped to China to be processed lnto
pcllets which are brought back to Los Angeles, where thc pellets are processed ;nto different types of
tublng.

They never sell the material, but have sponsors stlch as Roberts Manufacturing and l frpe (both
companies sell drip tape), who assist with the costs so that they can keep the material in their possession.
'Ihis prccess allows them to close the loop fortheir own product. Bonacor is processing 20-30 million
pounds a year ofagricultunl plastics. Pieter said that the Cental Coast arca, lrcl11 Oxnard to Watsonville,
to Turlock, has about 60-80 million pounds ofdirty agricrltural film.

They pjck up jn Santa Maria, buthave stated coming up to Salinas and Watsonville area. Each shipping
container holds 40,000 pounds (about 27 bales at 1500 lbs per bale), which is film fiom 3-4 acres. Out of
the 40,000 pounds in the container, only about 24,000 pounds (or 60%) is actual plastic. the rest is dift
and rock,

Aeri-Plas.lnc.
Agi-Plas is an Oregon company which is sourcing all lypes ofagricultural plastics from farmers in
Frcsno, Kem, Kings, Madera, Merced, Sar Joaquin, Stanislaus, lmperial and San Diego counties. They
are setting up milk runs and picking up a variety ofplastic agricultural products directly from the farmers,
including balingtwine, green house films, agricLlltural bag, and mulch film. Thcy have domestic markets
for 90% ofthe material they process and their market is growing.

Stan Kezar. Eno Plastics
Eno Plastics will be bringing an agricultural film washing tacility on lin{r in Camarillo (Ventura County)
in the near future. Materials expected to be prcccssed includc fumigation, bedding, hoop house, drip tape
and (black) construction films. Currently, Eno is stock piling materials in anticipation ofthe wash line's
opening.

Tbis facility will have two wash lines, one to process film plast;cs. The other wash line will be used for
injection g.ade materials and rigid plastics. Some materials processed may come from MRFS. a far more
complex assortrnent. Rigid plastics, such as drip tubing made from low density polyethylene will also be
accepted. Pricingwill be ftee for materials delivered to their dock.

Eno anticipates that once cleaned, separated and re-pelletized, that the material processed at their plant
will be used for injection or extrusion type ofapplications.

Asricultural Plastics Recvcles. Inc. & Netaflm
Netallm, a distributor ofdrip irrigation products, has paircd up with Agricultunl Plastics Recycles, lno. to
rccycl€ drip tape and tubing from farmers at no charge. Once the drip tape and tubing is placed in an
appropriate location (specs are available) the farmer must fax ir the "pick up" request. along with a
picture ofthe items. Agricultural Plastics Recycles, Inc. will then do a site inspection to veriry material is
prepared properly and set a pick up date that can take between 2-8 weeks depending on tle workload.
After it is picked up, the material is taken to their wash facility in Kern County and sold domestically.

Agricultural Plastics Recycles, hc. is located iD Wasco, Califomia (Kem County). They provide ser,,ice
from the Mexican borderto Butte County, and out to the Califomia coast. Cunently they are processing
350,000 - 400,000 pounds per month and will be up to a million pounds by the end of September 2006.
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They cuffently recycle drip tape and drip tubing but are looking into recycling slude cloth / cover and
mulch film soon.

Yours Suntlower,^y'iscotec
Yours Sunflower is the parent company for Viscotec, which has begun a 5 month pilot program to collcct
plastics at the VisaliaAirport. Viscotec is now accepting fi1m (silage, funigation, shrink wrap LDPL).
baling twine (PP), drip tape (any tlpe), and buckets and barrels made ofIIDPE. Viscotec showed some
;nterest recycling other products, like nursery related plastics, given large and consistent sfeam of
material. They will have two wash lines that arc projccted to be operational early in 2007, with the ability
to add a third wash line. ifneeded.

Salinas Vallev Tarp Pulling. Adam Gomez
Adam rcmovcs funigation film only and works primarily in Santa Cruz, Monterey and San Benito
County. He curently o\ms a balerthat he takes to the different fields and bales the fumigation filn- He
bales about 40.000 poLrnds (20 tons) in one conlainer, which is about 100 120 acres offumigation film.
It is then removed by a companythat ships itto Hong KoDg.

Fumigation Film is renoved primarily in August, September and part ofOctobcl. The bed (or mulch)
film and drip tape is removed in Decenber and January.

Femandez Brothers TarLBg!!eye!!-le!qE9II4!3gZ
Fernandez Brothers primarily removes fumigation film, or tarps- Tbey do not renove very much mulch
film. They truck it to Castoville where we believe they take it to California Plastics. Neither of thc
brothers spoke English very well and was extremely difficult to communicate with. EPC was not srrc
what areathey service other than Monterey County.

According to Victor Pongo in the Monterey County Agricultural Comrnissioner's ol'flce. Salinas Vallcy
Tarp ftrlling and Fernandez Brothers Tarp Removers, remove 800% ofthc ag film, wiih growers pulling
thc other 20%.

UC Asrict tural Exlension Stuff

Richard Smith. UC Cooper4tiyq,llgss1qblqEq!]ALilqr
Richard works in San Benito, Monterey and Santa Cruz Counties. Strawberries and bell peppers prinarily
use mulch fi1m and drip tape. The crops that would most likely use drip tape are: lcttlrcc, annual
artichokes, dry onions, radicchio, tomatoes, anise, squash, kale, cabbage, celery, broccoli, caul;flower.
Crops that don't use drip tape: spinach, perennial artichokes, peas, asparagus, carrots, cilantro, and
parsley.

Michael Cahn. UC Cooperative. Irrigation Spaqiali!!
Crops that use drip tape will use either 5/8" or ?/8" width. Ifthey are going to rcuse the drip tape. they
will use a thicker plastic, such as 8-10 mil. If it is going to be a one time use, they usually use a 5 mil
thickncss. Vcg€table crops will use an 8-10 mil thickness, because they will reuse their drip tape for 4 5
years. Crops that use drip tapc include:

. Annual Artichokes: use drip tape, but it will be a higher mil to last and reuse for 4 to 5
years. 80" wide bcds

. Broccoli: 10% ofthe crops use drip tape, more sprinklers

. Cauliflower: 10% ofthe crops use drip tape, more sprinklers

. Celerv: 20o% ofthe crops use drip tape- They use 6 mil and 5/8". but it ca vary. Most
reuse this for 8- I0 crops (4-5 years).

. Endive. Lettuce: 40o% ofthc crops use drip tape. Thcy havc 75% olthe crops use 40"
beds with I drip line. There is 25oZ ofthe crops use 80" wide beds with I drip lines. of
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this 400/0 oflettuce uses drip tape. They use more 7/8" and a higher mil (8-10) because
they reuse them- Romaine is the crop that uses 80" wide beds.

. Bell & Chili Pepoers: They use drip tape and mulch film. 60" beds (liom center to center)
with l driD line D€r bed.

. Sg!d!t: They use 40" beds usually (not positive) 10-20% use drip tape.

. Blackbenies: Tbey usc a higher mil thickress with an 80" wide bed or spacing. This crop
is a 5-?ycar.

. Vinevards: Use ddp tubing, rarely tape.

. Perennial aftichokes, beets, cabbage, kale, pul'npkins, radicchio, spinach, tomatoes - all
use sprinklers.

. Brussels Sprouts, Michael has a pilol going on and the)' are looking to have farmerc
switch over to drip. They use sprinklers right now.

Michael suggested we ask the Agricultural Water Advisory Committee within Montercy County if we
could hand out a suflr'ey asking them what their members so for each crop (how wide the beds are. what
g?e offilm the use, otc).

Steve Tiosvold. UC Cooperative Extension.Iarm Advisor
Steve works mainly with ornamental type plants, including bulbs and different flowers. In the Sanfa Cruz
and Monterey areas, there are about 80-90 acres ofbulbs being grown; of which 60% ofthe acreagc is
fumigated using tarps (not entirc acreage is covered). They fumigate once a year.

Many growers will use either drip tape or drip tubing on cut flowcrs. It depends on the cost ofthe crop
and how pemanent it may be. lf it is a perennial crop, it will most likel)' use drip tubing. If it is an annual
cmp, they will most likely use the drip tape. Most cut flowers would use drip tape. These flower crops can
be both inside and outside. He is not sure ofthe percentage of drip on these types ofcrops. The rose farms
they have in the county amount to about 25 acres.

Mulch film use in the arca will d€pend on the value ofthe crop. The higher value thc crop, the rnore they
can afford to use mulch film (like shawbenies). Steve didn'tthinl that crcps with lower value (such as
most vegetables) would actually have the 

'noney 
to be able to use mulch film.

Mark Bolda. UC Cooperntive Extension- stmwbenv and cane beny expelll
Mark is tho expert for strawberries and cane berries. He states that a significant part ofthe strawberry
acreage uses fumigatiorl film, bur 20% is bed fumigated through the drip system. Less than l0o% ofthe
crop acreage does not firmigate. All ofthe strawbery crops use mulch film and drip tape. The mulch film
is wrapped amund the bed, so it is substantially wider than the bed width given above. The standard
mulch film is l 5 mil with a bed size ranging from 52" (on the coast) to 48" (inland), but this really
depends on the grower preference

There are 3,300 acres ofstrawbeffies in Santa Cruz County and 7,600 acres of strawberries in Montcrcy.
There are 2,700 cane berries in Santa Cruz County.

80% ofcane berry farm the acreage is field fumigated (funigation film / tarps) and 20% is not tlmigated.
Mulch film is not used. With drip tape, 60% ofthe farmers change it every 2 y€ars, 300/0 change it evcry 3
years, l0% change ;t every 4 years. The standard drip tape dimcnsions can mnge lrom 5-8 mil thick x
13.000 feet in l€ngth x 5/8" 7/8" wide, depending on the growers prcference.

Hoop houses, which help improve production per ncre and reduce the risk of crop loss liom rains, are
changed every 3 years- The hoop houses are 15 feet tall at peak, approximately 20 feet wide and 300 feet
long. There are 7 hoop houses in each acre. Thidy percent oflhe cane beny acreage uses shade/hoop
structures and this percentage is increasing. Hoop houses are covered with 3 rnil thick film.
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Film Supplicrs

Douq Buessins. Tical Sales
Trical sells primarily fumigation and mulch film. They do rot install or remov€ the film. Doug works in
the Salinas, Watsonville, Monterey area. He claims that 80% ofthe funligation film is b€ing recycled
(shipped ofito China).

Dennis Peoples. Trical Sales
The standard fumigation filD for strawberry crops is 13 teet wide x 4000 feet long x I mil thickness.
While strawberies are the primary crop, any crop could benefit fron it. fumigation season stafis in
August and ends usually in October. Most growers rcmovc the film using field laborers.

Hank Monahan. President of Mipco Asricultural Films
Mipco sells between l2 13 million pounds of film plastic a year primarily in California. Thcy sell to 5
or 6 large companies and a handful ofsmaller companies. They sell green house film (3 million pounds),
mulch film (7 % m;llion pounds) and the remaining 2-3 million pounds are for other products.

Mipco sells film plastics; they do not remove it at dlis time . According to Hank, the prinary crops that
use mulch film are strawbeffies, cucumbe|s, bell peppers and some tomatoes. Most tomatoes grown in
California are used for ketchup and other processing. rvhich does not require the use of film. Lettuce,
broccoli and watemelon genernlly do not use film. Mulch film is primarily used for crops thal need to
Jook good. Some crops use broadcast fumigation film (in 13ft rvide sheets), which the!' Iay on top ofthe
soil and fumigate for 7 days. They rhcn remove the film and place the mulch film (bed film) lbr planting.
This is mainly used for weed control. Many other faflnen will use the mulch film for fumigaliig, putting
the film down and then planting.

ID Southern California, a strawbcrry farmer would use mulch film that is 84" wide x 3000 feet long x 1.5
mils thick. They use approximately 2.75 rolls per acre. Each roll is I5l.2 pounds. Depending on space
between rorvs, they can use up to 3.75 rolls per acre. The gencral rule is 60" widc for vcggics and
84"wide for strawberies. However, in the Central Coast, most famers use 60" wide mulch film for
strawberries and 48" wide mulch for vegetables.

Most crops use the same type ofmulch films as thc strawbeffies. The plastic will be do$'n lbr about 9
months before it is renoved. This may vary between farmers, they cnn use between 56", 60" of 66" *,ide
depending on the size oftheir farDr. and other factors.

Hank provided insight to the different mulch film colors available and their g€neral use.
Bl@L: This is the most widely used color for nulch film. It eliminates weeds, kecps a constant soil
temperature and allows less water evaporatron.
Clear: Clear plastic is rarely used an)'morc. It is primarily used for heating up the ground. The area gets
full sun penetration, which heats up the soil, allowing a higher temperature. However, the plaslic does not
hold in the heat at night and does not control weed growth.
elgarcLDlaqk (clear center, black on the side ofthc beds): This is a new prcduct Mipco is sclling which
Hank stated is extremely popular with farmers ;n San Benito, San Luis Obispo, Santa Cruz and Monterey
Counties (even though more expensive than black). The black poftion maintains a co'rstant temperature.
keeps the weeds away and allows less water evaporation. The clear center allows fbr faster growth of
plants, shading the plastic from the sun allowing no weed gro\th.
Grcenr This is a photo s€lective product and allows most light to penetrate like the clear plastic, but can
also act like tie black plastic by inh;biting weed growth (only 90% ofwhat black mulch film can do). The
soil temperature gets much hott€r like the clear plastic (not as hot as clear plastic allows) bot keeps some
ofthe temperature in at night. Green is used a lot in San Benito, San Luis Obispo, Monte.ey aDd Santa
Cruz Counties. lt seems to be very popular with strawberry growers.
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White on Black (white centor, black on the sides ofthe bed)i This film is used for hotter climates like the
deserl. fie white reflects the sun so the baby plants do not bum and works against aphid infostation. The
white keeps thc soil cooler and works with the black to keep the weeds awa,v and evaporation at a
minimum.
Bl!€i Hank believes that blue provides the best results he has ever seen. It is not used because it is too
expensive (blue film costs 1.5 times what black fil)n costs, and red is L75 times the cost ofblack filD)
and farme$ cannotjustili spending the extra money. It acts much like the green cobr mulch film.
Brown: Operates much like the green color mulch film, but cost is higher. Hank docs not believe it works
as well as the green ard wouldn't rccommend it.
BstL Is rarely used in California and is primarilv used for tomato crops on the east coast. F'or some
reason, the red mulch film allows the tomatoes to be bigger, reddcr andjuicier in the t.Jnited States.
Silver: Is only used as a reflective material. They usually use it with a field that has aphid or whitc fly
problems. The sun hits the film and reflects back up confusing the bugs so that they fly ofito another
farm. It  is not widely used.

Paul McFadden. Roberts Manufacturins
Roberts Manufactuing sells drip tape and other non film related products. Thc drip tape varies by mil
thickness and the mil thickncss is determined by the type ofcrop it is bcing used lor. For e\ample,
strawberries can use a medium thickness (5 mil) tapc, whcrc as lettuce needs a thicker product so that
they can pick up and reuse. Drip tape is not always used with mulch film a'ld it varies between what
famers prefer to do with their crop.

Thc dlip tapc usod lbr strawberries is 5 mil thick and is 5/8" wide. The rolls avemge 12,000 13,000
linear feet, and weigh 75-77 pounds depending on the manufacturer.

John Violante. Tlnternafional. T Tapg
Thcy sell drip tape throughout California. Around 75-80% ofthe growers in Califbrnia usc drip tape. All
ofthe strawberry and bell pepper acreage uses drip tape. Bell peppers and stawberries rcnove the mulch
film and drip tape yearly. The leary vegetablcs such as lettuce or spinach may or may not use drip tape. It
depends on the farmer and how they decide to manage theif crops.

Most ofthe film is removed from the field between June aDd Oct, mainly from strawbcffics and cane
berries. Vegetables can be processed year around depending on the crop, so matcrial is being taken offthe
fields sporadically through the year. There are two trends: to use thicker plastics and reuse it over and
over, or to use the thinner plastics and get rid of it each year.

Strawbe ies use a 5/8" width and between a 4 to 6 mil tape. Vegetables use a 7/8" width and between an
8 to 10 mil tape. Each roll oftape is 70 pounds- They cover 1.25 acres per roll ifthcy usc 2 Lines oftape
per bed. Some famers use only I line oftape; others may use 3 lincs. depending on (he crop.

Dvan Wilcox. SoilFume. Ipc.
SoilFume docs not sell fumigation film. They provide the fumigation service.

Film Used ner Acre

DPC identified quantities of film used, on a per acre basis. for fumigation. mulch, drip tape, hot house
covering, greenhouse covering, and other film used in growing operations for each crop in each Countl.

INOTE: see fhe 'Quantity Calculator' tab, the 'film by USE' tab and the 'Film Weight' tab in the
CCRMDZ AGRTCULTURAI FILM 091606.x1s sDrcadsheetl
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Frcquenq of Film Removal bv Crop

. Strawberries are changed annually

. Cane berries arc changed every other year

. Annual crops are changed annually

Estimates of Seasohfil Film Remoral

Most film removal is done between July and November. However, vegetable and florver crops may have
film removed sporadically thrcughout the year depending on the tlpc of crop and how Drany crops are
planted. Some farmers may rotate 2 to 3 different crops each year.

With many crops the land is first fumigated under f'umigation film (also kno\\,n as broadcast film or tarps)
which is removed with in 1 0 days of laying fi lm over the field. lf the farmer chooses not to Lrsc the
fumigation film metlod, they can use a different chemical via thc drip line which is placed underthe
mulch film before planting. lfdrip tape is used (such as for stmwberries), the tape is placed on tbe field
before the nulch film and is removed with the mulch film. typically once a year after the crop has been
harvested. The vegetable and flower crops that use drip tape often reLrse it for 4 or 5 years before disposal.

Typically, growers sign coDtracts with a corrpany to provide fumigalion services. In most cases. the
contract fumigators hire a tarp remover to pull the fumigation tarps off of tlre fields. so that the farmers
are not directly involved with the disposal ofthe film. Agricultural Conmissioners in fir'o countics
indicated that the tary pullers are not registered with their oflices, as no permits arc required to remove
the tarps.

Information about crops that were tary fumigated was obtained from staffin charge ofpesticide
regulalion within tho Agricultural Commissioners offrce in each ofthe four counties. In some cases, staf-f
provided crop specific infonnation. In other cases, data for tarped acreage was ofa more geneml nature.

FiIm Use b\) Crop Tvpe

Strawberries
At most strawberry farms, the land is first fumigated by fumigation film and is removed within l0 days of
laying film over the field. A significant part oftbe strawbetry acreage uses fumigation film, but about
20% is bed fumigated through the drip systcm.

The drip tape and mulch film is then laid over the beds. All strawberry crops use mulch film and drip
tape. The mulch film ;s wrapped around the bed, so it is substantially wider than the bed width given
above. The standard mulch film dimensions are l 5 mil thick x 3,000 feet in length x 60"-65" in width but
this r€ally depends on the grower preference. Once the crop is haflested, all ofthe mulch film and drip
tape is removed at thc same time, typically removed from June to October.

The R?ical strawberry bed size varies from 52" (on the coast) to ,18" (inland). The standard fumigation
film dimensions are I3 ft wide (156") x I mil thick x 4,000 feet in length. The standard drip tape
dimensions are 5 mil thick x 13.000 feet in length x 5/8" wide.

Cane Benies
With most cane berry farms, 80o% oflhe acreage is field fumigated (fumigation film / tarps) and 20% is
notf irmigated.Thestandardfumigationfi lmdimensionsarel3feetwide(156")x1milthickx4,000feet
in length. Mulch film is not used. With drip tape, 600/o ofthe farmers change it every 2 years, 30o% change
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it cvcry 3 years, and l0% change it every 4 years. Thc standard dlip tape dimensions can range fiom 5-8
mil thick x 13,000 feet in length x 5/8" 7/8" wide, depending on the growers preference.

Hoop houses, which help improve production per acrc and reduce thc risk of crop loss from ruin, are
changed every 3 yeals. Thc hoop houses are I5 feet tall at peak, approximately 20 leet widc and 300 ieet
long. There are 7 hoop ho scs in each acre. Thirty percent ofthe cane berrv acreage us.3s shade/hoop
structrrrer and the usage of lhece slrucrure\ i \  increa\ing e\ ery I err.

Blackberries use a higher milthickness with an 80" bed or spac;ng. Blackberries are a 5-7 year crop.

Veeetable Crops
Most vcgetable crops do not use fumigation film or mulch film. Squash. bell peppers and chili peppers are
some ofthe higher valuc vegetable crops in the Central Coast that use mulch film- Most vcgctable crops
use a 40" wide bed with ,{8" mulch film- Some vegetables like artichokes and romaine lettuce have 80"
beds with 3 drip lines. Squash typically has a 60" bed width.

Crops that use ddp tape will use either 5/8" or 7/8" width. Ifthe farmer is going to reuse the ddp tape,
they will use athicker plastic, such as 8-10 mils. If it is going to be a one time usc. they usually use a 5
mil thickness. An 8-10 mil thickness will be used on \egetable crcps, bccausc the farmers will reuse their
drip tape for 4 to 5 years. These crops are: bell peppers, chili peppers. broccoli, cauliflower, celery,
lettuce. endive. anmral artichokes and souash.

Creenhouses
EPC spoke directly with sevcml greenhouse growers, as well as stalT at the Central Coast Grccnhousc
Grcwe$ Association and the California Cut Flower Commission- In the San Luis Obispo County Crop
Report, the total square fbotage of greenhouse space is listcd. Some oftheir houses are covered rvith fiLr
plastic. However, many greenhouses use a hard polycarbonate plastic. instead. This material has a long
lite span and is changed out inftequently.

Generally speaking, rose and cut flower production is done more ;n pemanent lype of greenhouses
covered with rigid polycarbonate or fibefglass, rather than film plastic.

UCCE staff in San Luis Obispo Colrnty suggested taking thc total grccnhouse squarc footage listed in $e
crop repoft and multiplying it by 200-250% to come up with the amount offill11 that is used. These
greenhouses are also covercd with two layers offilm plastic, a 4 mil sheet and a 6 rnil sheet. The plastic is
generally changed out evcry 3 years, though some greenhouse operators make the film last longer. One
grower estimated that 70% ofthe filnl plastic lasts 3 yean, and 30% lasts 4 years.

Because film uscd on greenhouses is wide enough to cover the greenhouse, one company reports that
their fiLr comes in rolls 36 foet wide by I80 feet long. but also said that rvidth offilm would vary
depending on the greenhouse. Sincc the film is so wide, there are no glue strips used on greenhousc film.

Greenhouse growers repofi that thcy sometjmes use debris boxes to dispose ofthe film, \\,hen it is
removed from their greenhouses.

Ccntral Coast Greenhouse Crowers association staff reported that their organization. with 20 growcrs,
includes most but not all ofthe greenhouse operators in the San Luis Obispo area. CCGCA staff said the)
would be willing to scnd an inquiry to th€ir grower members to ask them to quantify the number ofsquare
l 'eet ol ' f i lm olasric ther use on an annual basis.
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Definitions

Aericultural Films: Any film like plastics used in the agricultural community on their fields, such as
fumigation film, mulch film and drip tape.

EUqig4Liq!-Ei]E Also called broadcast film or tarps. This film is the large sheet that is used for
fumigating a field. They lay the film flat over 100o/o ofthe acrcage, placing glue at the seams to keep the
film together. The firmers then fumigate the field for 9 days and remove it immediatel).

Mulch Film: Also called bed film. This film ranges from .5- 1.5 mil in thickness. Its rnain prrpose is to
keep weeds away. I 000/0 of strawbeffies use th is fi lm alon g with bell poppcrs ard chi li peppers- Most
vegetable crops do not use mulch film due to cost.

Drip Tape: Is used for irrigating a field and used on annual crops. Drip tape averages about 5/8"-718"
widc and between 5-10 mil thick. lt is used on all strawberry, bell pepper and chili pepper crops and on a
percentage of vegetable crops.

Drio Tubins: Is used for irrigating a field. Drip tubing is used on permanent crops. such as grapes, ftuit
trees, and blueberries (permanent, woody types ofcrops).

HoolHo!s9-P!a{!9r A layer ofagr;cultural plastic that is placed over a hoop to cover cane berries.
The hoop houses are l5 feet tall at peak, approximatcly 20 feet wide, 300 leet tong and 4-6 mil thick.
Hoop houscs are used to improve production per acre and reduce the risk ofcrop loss ti-oln rains-

Methvl Bromide: A chemical used in the fumigation process, mostly used when an entire field is
fumigated at once

2. Other Usable Plastics

This section describes the use ofsuch materials as flower pots, trays, buckcts. drip iffigation pipe and
tubing, and dirty retail film such as potting soil bags.

Drip tubins
Drip tape is generally used on crops ofa morc tmnsitory nature, whilc drip tubing is used on crops that
will be in place for a number ofyears. UCCE staffmentioned grapes. fruittrees. and blueberries as
examples ofthe permanent, woody type ofcrops that would be watered with drip tubing, ratber than drip
tape. Drip tDbing is changed out inliequently, generally when the crop is removed, oncc cach 10-25 years-

Pesticide buckets
Assistanl Agicultural Commissioner Bob Roach mentioned that there is a program sponsored by the
Pesticide Container Recycling Council. In Monterey CouDty, larger pesticide applicators, triple wash
their plastic pesticide containeN, remove the metal handles and labels, and store them at their yard. Thc
containers are later picked up by a contractor, Lee Bro['n, and recycled. Pick ups sed to be monthly.
Howcver, tl'is program ;s under economic pressure, so the frequency ofcollection has been reduced-
There is now a charge lor this servicc.

Smaller operators can bring their buckets to the Marina Landfill on special collection da),s. Agricultural
Commissioner staffwondered if a program to capture agricultural films fbr recvcling could also bc
exDanded to include the Desticide containers as well.
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Shade cloth/cover
Mark Gaskell, a Farm Advisor with UC Extension in Santa Maria, asked if we would be working to diveft
agricultural shade cloth as well. This material is nade out ofpolypropylene and HDPE and is usually
discarded aller 8 to 10 years. He estimated that there are 50 acres that are covered rith shade cloth ;n San
Luis Obispo County- While this mateial is discardcd less frequently, it is a part ofthe waste stream
generated by nurseries.

Nursery containers
creenheart Farms, a bansplant plug grower, indicated that they had 30 pallets full ofpolyst)rcne (PS) and
polypropylene (PP) nursery flats that that they wanted help in diverting it.'lhis m?iteriat, enough to fill a
semitruck, had an apprcximate weight of5 tons. It was generated overthe course of3 to 4 years.

The grower had located a recycler. Talco Plastics. based in Corona rvho was rvilling to pay fbrthe PS and
take the PP at no chargc. Ilowever, because ofthe expense oftrucking these materials to tbe recycling,
the company asked for help in finding another recycler.

EPC contacted Agricultural Plnstics Recycle in Kem County to see iftley $ ere interested in this material.
Agricultural Plastics Recyclc contacted a couple ofother companies who declined to takc thc material,
saying they need€d a larger volume ofmaterial, 10 to 20 tons per shipment. They suggested consolidating
a number ofsmaller quantities from several sources inio a shipment. We passed that idea along to our
nursery contact.

Ian Greene, Chaiman ofthe Califom;a Cut Flower Commission's Research and ProductioD Committee,
said that his industry does use a lot ofplastic and would like to be able to recycle it. Injection molded and
blow molded containers arc used, in addition to fumigation film and drip tape. Plastic resins used fbr
containers include PS, PP and high density polyethylene (HDPE).

Future etTorts to recycle this material should consider establishing a consolidation poiot that $ould allow
growen to drop-off materials for laterrccycling. Alternately, the growers could tbrm a rccycling
cooperativel wherc they each accumulated their own mateial, and the materials would be picked up for
recycling on an annual or semiannual basis. There are recyclers who are interested in picking up f'ull
truck loads ofmaterials only, so consolidation points may be a necessity for smaller growers. Using local
landfills as consolidation points may be one option.

3. Identify Washine Facility R€quirements

This section includes discussions with representatives ofthe ENO filnl plastic washing facility in Ventura
County, the Central Coast RegionalWater Quality Control Board and the Montcrcy BayUnified Air
Pollution Control District, regarding washing lacility rcquircments and permits.

tlashitts Facilitv Reouirements - ht) ENO Plastis

According to a discussion with Stan Kezar from ENO Plastics, suppod from State and local governmental
agencies arc necessary before any ofthe following conditions should be considered. The first thirg you
need to krow is ifthere is enough demand for thc finished product to justili the installation and whcrc
this demand is located. Ifready markets are east ofthe Rockies, it may not bc cconomical to prccess

'naterial 
in California and then ship to customers located in the mid \\,est or east coast. Once these issues

are delermined, the focus can be placed oD the other requirements listed below.

l. There must be 30,000,000 pounds annually ofusable feedstock within a 75-nile radius ofthe
plant. This insures that the plant has enorgh material to maintain high production levels, helping
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to make it cost effective to operate and reducing transpoftation costs. The value ofplastic should
also be considered.

2. The location ofthe building should be in an industrial arca that allows outside storage of
feedstock and cquipment.

3. The building should be at least 50,000 square feet with a ceiling height of20'-30' and should be
locatcd on 4 usable acres ofland. An addit ional 1.500'ofoff icesDace isalso needed.

4. Power available must be a minimum of 2,500 amps, 3-phase.
5. A work force of25 to 40 employees is needed, with skills ranging form entry level to specialist.
6. Major transportation arleries must be close by. A rail siding would bc helpful.
7. Financial incentives nced to be available to help locate, selup and starl up the plant.
8. Local water discharge regulations should bc fully considered.
9. At least one loading dock is needed to receive and ship material.
10. Cost to lease or purchase the building must be reasonable

washine Facility Permit Requirements

Ccntml Coast Reqional Water Oualitv Control Board

John Robertson with the Central Coast Regional Wafer Qualiq, Control Board oveaecs landfills lor this
region. Because the washing faciliq, *,otlld be recycling, the plastic would not be considered a waste. As
such, tie facility would not be subject to the Water Board's landtill regulations lTitle 27].

As for other permits from this agency, the proposed recycling facility would need coverage under the
State Water Board's industrial stolm water pemit. This $ould be bandled by the Stom Water group,
headed by Chris Adair. A linktothis general permit follows.

http://www.swrcb-ca.sov/rwocb3/SwNEW/Phasel/lndustrial/l ndex.htm

Through the washing process, this facility will generate wastewater, which will have 1() be treated prior to
discharge/disposal. This potentially requires heahnent facilities that $ould likely need a dischargc pcnnit
[waste discharg€ requirementsl from the Board. Discharge could potentia]ly go through a waste\.vatcr
treatment plant, if sited near a municipality like Salinasl. Costsforpermits are tlpically based or flow
levels [volumc]. The discharge permit application follorvs.

htto: //ww\r'. swrcb.ca. sov/rwq c b3/Appuealieuder!1zQlf !rr2!o.pdf

Water Board Staff indicated that the City of Samta Maria may already be rccycling film plastic, adjacent
to their landfill east of tow1.

Monterev Bav Unified Air Pollution Control District

Bob Pettit, an engineer with the Monterey Bay Unified Air Pollution Comtrol District indicated that at
least 3 or 4 pemits would probably be required fiom their agency. Mentioned were permits lor dust
safety equipment, for each bo;ler, and a back up diesel generator, if it is €treater than 50 horsepower. Pettit
suggested that the Board's web page as a good starting poin!. wwlv.mbuapld.elg

There are additional County specific regulations which would need to be addresscd as Nell. The scope o[
this project d;d not provide sufficient time to evaluate the regulations specific to each County.
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4. Summary

Several companies are now actively sourcing film plastics in the centra.l coast region. Mipco has made
presentations to the horticulturc industry in the San Luis Obispo area and rvere talking directly with
l'armers in Monterey County. Califomia Plast;cs in Casfroville is operational and actively seeking
materi^ls. Califomia Plastics worked with Santa Cruz Counry on the development ofa flyer announcing
their servic€s. EPC has shared the flyer with several people who were all happyto receive thls
information.

To increase film diversion, a one page flyer could be dcvcloped that would summariTe the options
available to farmers and film plastic removers for the diversion offllm plastics. The Santa Cruz County
Agricultural Commissioner's Office in particular showed considemble interest iD having such a flycr,
rvhich they could send to growers in a mailing and also make available as a flyer in their office. The
Monterey County Agricultual Commissioner's Oflice was also intcrested. The hoficulture industy has
expressed interest in diverfing plastics ofall kinds, so any informational pieces should be shared with the
Central Coast Gre€nhouse Growers Association and the California Cut Florver Connission as well.

Pr.riecthns

Although famers arc lookingto other alternative chemicals, it appears that methyl bromide is still *,idely
us€d fbr strawberries, cane beries and other vegetable crops using fumigation film- Those larmcrs that
choose not to use methyl bromide for fumigation will use alternative chemicals via the drip line or undcr
tle mulch liln. Caljfornia Plastics, who works closely with Trical, said that they don't see any chaDges to
tbe fumigation process (methyl bromide) occuring in the next few years. Ifthe fumigation film was no
longer used, it would cause significant problems with the volume ofmaterial they currently receive,
especially considering the fumigation film is easier to manage, cleaner and has a higher markct value.

Bob Roach, Assistant Agricultural Commissioner in Monterey County, said that h€ expects the amount of
fumigation tilm to decrease substantially with the phase out ofMethyl Bromide, probably in 2008. Mark
Bolda, strawberry and cane berry expeft from UCCE, also indicated that he expects thc amount offull
field/tarp fumigation to deuease.

With the decrease in the arrount offumigation film used, surcharges on film plastics at the local landfills,
and the increase in market demand for recovered filn [spurred by higher fuel prices], it is projectcd that
there will be less film hauted to lnndfill each year. Additionally, to meet their supply requirements, some
of the ag film washeA and recyclels will likely source other types ofplastics.

Several companies have opened film washing facilities, and others are evaluating their options for
additional facilities. ln the short telm, much ofthe rccovered film is being shipped to China for
processing into flake, however, the Llsc ofrccovered file in thc manufacture ofnew products. especially
drip tubing. is expanding.

The plastics recyclers are traveling longer distances to supplythcir demand. As a result, reducing the
amount of dift trapped on the plastic may become more important to the economics ofthe system. So
washing t'acilities, or mechanical methods ofremoving the d;ft, will likely be a part olthe futurc rccycling
svstem,
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Ag Film Quanlity Calculator
TOTALS - 2005

Crop

caneberries: f umigalion
caneberies: drip lape
caneberries: hoop house

strawberfi es: fumigation
stEwber es: drip tape
bellpepperc: mulch
bel lpepperc:d plape
chi l ipeppers mulch
chili peppers:ddp tape
broccoli: drip lape
cauliflower:drip lape

leltuce (all): drip tape

arlichokes:drip tape

wine gmpes: fumigalion

Subtotal

Subtotal

TOTAL

Total

3,417
3,417
3,417
13,412
13,412
13,412
3,497
3,497
119
11S

6t,420
20,296
11673
150,196

169
6,325
432
432

75,598
1,398

386,458

Fi lm
ao%
1AO'/"
30./"
100%
a6%
100%
100%
100%
100%
100%
10%
10%
20./.
4A%
4A%
25%
20%
20./.

2,7U
3,417
1,025
13.412
11,516
13.412
3,497
3,497
119
119

6.142
2 030

60,078
68

1,581
166
166
161
430

0
1,336
466

Changed

0.50
0.50
0.33
1.00
1.00
100
0.33
0.33
0.33
0.33
o.25
0.25
4.25
4.25
0.25
025
1.00
1.00
1.00
1.00

0.50
100
0.33

Weight per Total
Weight

(lbs) (tons)
300 205
24 21
937 158
350 2,347
300 1,727
108 724
254 147
165 95
252 5
165 3
165 127
165 42
165 4A
165 1,239
165 1
82 16

288 24
165 14
300 24
300 64

7,032

937
350
1562

386,458

0
234
121

7,388

+ This category includes different crops and landscapes that use fumigalion tilm.



Ag Film Use - Quantity Calculator
Monterey County - 2005

Crop

canebeff ies: fumigation
canebeffies: drip tape
caneberries: hooP house

strawbeff ies: fumigation
strawbeffies: drip tape

bel lpeppers: dr ip lape
chili peppers: mulch
chili pepperc: drip tape

caulifower: drip tape

lettuce (all): drip lape

aftichokes: drip tape
squash:mulch
squash:dr ip tape
wine grapes: fumigation
flowerc: fumigation
Subtotal

Subtotal

TOTAL

621
621
621

9,294
9,294
9,294
964
964
0
0

48,922
17,380
s,965

122,313
o

6,081
325
325

39,710
577

277,271

Fi lm
80%
1'ao/.
30%
100%
a6%
100%
'1o0./,
100%
1000/"
'too./"
10%
10%
20'/,
4D%
40./,
25'/"
20'/"
2O'/o

496.80
621.00
186.30

9294.00
7974.25
9294.00
964.00
964.00

0
0

4892.20
'1738.00

1993.00
4A925.20

0.00
1520.25
65.00
65.00
161.00

0

0.00
1,062
2.75

Changed
(peryear)

0.50
0.50
0.33
1.00
1.00
1.00
0.33
0.33
0.33
0.33
o.25
o.25
o.25
o.25
o.25
o.25
1.00
1.00
1.00
1.00

0.50
1.00
0.33

Weight per Total
Weight

{lbs) (tons)
300 37
244
937 29
350 1,626
300 1,196
108 542
254 40
165 26
252 0
165 0
165 101
165 36
165 41
165 1,009
165 0
82 16

288 I
165 5
300 24
300 0

4,702

937
350
1562

0
186
1

187

4,889277,271

+ This calegory includes differenl cfops and landscapes thal use fumigation nlrn. 342 ac€s head letluce, 357 acres
outdoor field ttansplants, 213 acres dry onions, 150 acres all other siles ='1,062 actes



Ag Film Use - Quantity Calculator
San Benito Counfu - m05

Crop

canebenies: fumigaliont'
caneberiesidrip tape "
c€neberies: hoop house
strawberfies: mulch *'

strawber es: fumigation _

strawbeffies:dfip tape "
bell pepperc: mulch
bell pepperc: drip lape
chili peppers: mulch
chili peppers: driptape

cauliflower:drip lape

lelluce (all): drip tape

arl ichokes:dr ip lape

wine grapesi fumigalion

subtotal

misc, fumigation <>

Subtotal

TOTAL

Total

o
0
0
0
0
0

1,642
1,642
119
119
695
118
697

'13,776
169
244
237
237
0

705
20,400

80'/"
100%
3O'/o
100%
86%
100%
100%
100%
104%
104%
10%
10%
200/.
40%
4A%
25%
20%
200/,
a%
oo/d

Fi lm

0.00
0.00
0.00
0.00
0.00
0.00

1642.00
'1642.00
119.00
119.00
69.50
11.80
139.40

5510.40
67.60
61.00
47.40
47.40
0.00
0.00

0.00
274
5.74

Changed

0.50
0.50
0.33
1.00
100
'1.00

033
0.33
0.33
0.33
4.25
4.25
0.25
0.25
025
0.25
100
1.00
1.00
1.00

0.50
1.00
0.33

Weight per Total
Weight

0bs) (tons)
300 0
240
937 0
350 0
300 0
108 0
254 63
165 45
252 5
T65 3
T65 1
165 0
165 3
165 114
165 1
a2 1

248 7
165 4
300 0
300 0

253

937
350
1562

0
4a

1.49
49

30220,400

'* These crops arc parl of the miscellaneous category wilh 212 acres for 10 crops. We do not have accumle acrcage for
lhese individual crops.
<> This category inclLrdes differenl crops and landscapes that use fumigalion film. 150 acres for olher crcps tarp
fumigaled, 28 acres ofvegetables,96 acres from 1 gfower = 274 acres



Ag Film Use - Quan Calculator
San Luis Obispo County - 2005

Crop

canebenies: fumigation
caneberriesidrip tape
caneberfies: hoop house

stmwber es: fumigation
strawbeffies:dip tape

bell peppersr drip lape
chili peppers: mulch "
chili peppers:drip tape *.

cauliflower:drip tape

lettuce (al l ) :d ptape

artichokes: dfip tape

squash:dr ip lape
wine gmpes:fumigal ion
llowers: fumigalion
subtotal

Subtotal

TOTAL

Total

0
0
0

800
800
800
891
891
0
0

11,461
2,512
1,011
a,127

0
0

270
270

'116

63,262

Fi lm
80%
100%
30%
1004/.
86%
100%
100%
104%
104%
104%
100/.
' to%
2A%
40%
40%
25%
20%
204/a
00/"

26'/"

Fi lm

0.00
0.00
0.00

800.00
688.00
800.00
891.00
891.00
0.00
0.00

1146.10
251.20
202.20
3250.80

0.00
0.00
54 00
54 00
0.00
30.00

0.00
0.00
458

Changed
{peryea0

0.50
050
0.33
1.00
1.00
1.00
0.33
0.33
0.33
0.33
0.25
0.25
0.25
0.25
0.25
o.25
1.00
1.00
1.00
T.00

0.50
100
0.33

Weight per Total
acre Weight
(lbs) (tons)
300 0
240
937 0
350 140
300 103
T08 43
254 37
165 24
252 0
165 0
165 24
165 5
165 4
165 67
165 0
420
288 I
165 4
300 0
300 4

455

0
0

119
'119

584

-*These crops afe pad ofthe miscellaneous category with 6,545 acres for 38 crops. We do not have accumle acrcage for
these indivldua!crcps. Theyreusethe d ptapefor4lo 5 years for vegetables, which is avery smal percentage of lhe
f i lm.
<> This calegory includes different crops and landscapes thal use fumigalion Jllm.

937
350
1562

63,262



Ag Film U6e - Quantity Calculator
Santa Cruz County - 2005

crop

caneber es: fumigation
canebeffies:dip tape
canebeffies: hoop house

strawberies: lumigation
strawbeffies: dip tape

bel lpeppers:dr ip lape

chili pepperc: drip tape

cauliJlower: drip tape

lettuce (all): drip lape

adichokes: drip tape '*
squash: rnulch *

wine grapes: fumigation
flowels: fumigation
Subtotal

Subtotal

TOTAL

Total

2,796
2,796
2,796
3,318
3,318
3,318

0
0
0
0

342
286
0

5,980
0
0
0
0

575
0

Percentage of

Fi lm
80%
104%
300%
100%
a6%
100%
1000/"
'too./"
1000/0
1000/"
10'/,
10%
20%
40'/"
40vd
25./"
20'/"
20%

Fi lm

2236.80
2796.00
838.80
3318.00
2853.48
3318 00

0.00
0.00
0.00
0.00
34.20
28.60
0.00

2392.OO
0.00
0.00
0.00
0.00

400

0.00
0.00
0.00

Changed
(peryear)

0.50
050
0.33
1.00
1.00
1.00
0.33
0.33
0.33
0.33
o.25
o.25
o.25
o.25
0.25
025
100
1.00
1.00
1.00

0.50
1.00
0.33

Weight per Total
acre Weight
{lbs) (tons)
300 168
24 '17
937 130
350 581
300 428
108 179
254 0
165 0
252 0
165 0
165 1
165 1
165 0
165 49
165 0
420

288 0
165 0
300 0
300 60

1,613

0
0
0
0

1,613

'" These crops are parl of the miscellaneous category with 2,588 acres for 18 crops. We do not have accurate acreage for
these individualcfops. They reuse the d ptapefor4to 5years,which isavery smal lpercentage ofthef i lm.

<> This calegory includes different crcps and landscapes lhal use fumigation film.

937
350
1562



Strawberries. fumioation4,000 feet (lengih offumigalion film roll) x 13 feel (widlh oftum gation film) / 43 560 feet (sq.
reel in an acre) = sq fr of fumigation film used = 1.19 rols x 250 pounds per roll (slandard
weighl lor each roll) = 300 pounds per acre

Strawberriesi Ddo Taoe 20,000 ineaf feet per acre (UC strawberry cost repo()/ 13,000Inear feet (slandard length of
drip lape per roll) x 70 pounds (slanda.d d p tape rc lweight) = 108 pounds pef acre

Caneberv: Drio Taoe 4,400 linear feet per acrc (UC raspbefiy cosl report) / 13,000 linear feel (slandard length of drip
tape pef roll) x 70 pounds (siandard drip tape roll weight) = 24 pounds per acfe

Caneberrv: Hoop House 300ft  lenglh x20f iwidex 15fr high, (pix diametef = circumfefence) 314 x20 = 62 8i  take hal l
of circumfercnce fof the afc of f lm = 31 sq. feel. 31 (half circumference of film) x 300' (lenglh) =
9300 square feel per hoop house. There are 7 hoop houses per acrc, so 7 x 9300 = 65,100
sqLrare feel fijm used / 43,560 fl /acre = 1.49 acfes nlm used;or 937 pounds per acle

Bel l  & Chi l i  Pepoef:
M!.9!

43,560 feel (teet per acre) / 3 33 ieet (feet in a 40" bed) = 13,081 feet (lirear feet of mubh nlm
needed)t l roLl of mulch filrn at 4S" wide x l.5 mll thick x 3000 fl long = l0s pounds per roll.
Would need 2.75 roll= 254 Dounds Der acre.

Bell & Chili Peooer: Drip
Icpg

According to UC Bell Pepper cost reporl, they use 8 milihickness in a 40" bed thal is 13,200
ineaffeet. Accordlng to the standard d p tape lengihs, theywould use 2.25 rolls (5,560length)
= 70 pounds per fol = 165 pounds per acre

Drio laoe for: Brcccoli.
Endive. Cauliflower.
Celerv. and Lettuce

Accofding to Richard Smith (UC Cooperative), these crcps use a 40' bed that uses one line of
43,560feet (feetperacrc) / 3.33 feet (feet in a 40" bed) = 13,081 feet (lineaffeel ofdip tape
needed);drip iape per acre = 1 rollofddp tape at 7/8" wide and 8 miLthick = 5,560 ft = 70
pounds. Would need 2.25 folls : T65 pounds per acre

Ann ua I Adichokes: drio
tape

According to R chard Smith (UC Cooperative), this crop uses an 80" bed lhat uses one line of
ddp tape per acre 43,560 feel (feel per acre) / 6 66 feel (tee1 in a 80" bed) = 6,541 feet (linear
feel needed for dfip tape) 1 rollofdrip tape at 7/8' wide and 8 milthick = 5,560 ft = 70 pounds
Would need 1.25 rol l= 82 Dounds Der acrc

Squash:mulch 8,000lineaffeel pef acre (mulch lilm used -off UC squash cost repoft) /4,000linear feet (mulch
film length used accofding to uc squash cosl repoft) = 2 rolls needed. Using a 1 5 mil lh ckness
x 5 fi wide x 4000 long = 144 pounds per roll x 2 = 288 pounds per acre

Squash: drip taoe Accoding to Richad Sm th (UC Cooperative), it is a 40" bed lhat uses one line ofdrip tape per
acle 43,560 feel (feel per acre) / 3 33 feel (feei in a 40" bed) = 13,081 feel (lineaffeel needed
fordr iptape) 1rol lofdr lp lapeal7/8 wlde and 8 mi l  th ick = 5,560 f f  = 70 pounds. Would need
2.25 roll= 165 oounds oer acre

Greenhouse iilm Greenhouses use a dglhlg layer ofiiLm on their houses,4 and 6 mi. Amount offilm used
annua ly in squarc feet / 43,560 square feet per acre = acres oflilm used. Acres of fi m used x
625 pounds/acre (weight peracre for 4 milfilm) = weighi of 4 milfilm used. Acres offilm used x
937 pounds/ acre (weighl pef acfe fof6 milfilm) - weighl of 6 milfilm used. The double layer
flm = 625+937 = 1562 oounds Der acre



Ag Film Usage by CROP
lfrcm Dan deGrassil Updated by EPc 09/06

Crop Fumiqation Mulch Drip tape Hoop

Raspberries
qry 25olo offield each yeaf no yes yes, 90% of

caneberry crops

Fi lm lnfo The growers alternate
pull ing the plants up (1/4 of
the field each year) and
only fumigate those arcas.

Use both 5/8" and
7/8" and can use
belween a 5,8 and 10
milthickness
depending on

Replaced every
3 yrc (reuse).4-
6 mil plastic.

Crop Info Caneberriesr 6070 of crops
afe changed oul every 2
years, 300/0 ofcrops
changed out every 3 years,
'1odlo of cfops changed out
every 4 years.

Standard, caneberries
are changecl out
every 2 years.

freq every 4 yls no 1 l ine per 7- '11'wideyes,:25%
acreaoe

source Tri-Cal, SoilFume many

Strawberries
qtv whole field, 80o/o of

acreage is flat fumigaled,
other 20olo is fumigaled in
drip l ines

100o/o of fields use
mulch film (even
organic).90lbs/ac
(3.63 rolls on 40" bed)

100% of f ie lds use
drip tape.

no

Film lnfo Standad: 13 ft wide x
4,000f l longx1mil
thickness

Standard: 84" wide x
3,000 ft long x 1.5 mil
thickness

Standard: 5/8" width x
13,000 ft long x 5 mil
thick

Crop Info 48" - 52" beds, 40" -
64" mulch film which
wraps around bed. 48"
bed = 40" film, 54"
beds = 64" f i lm,64"
beds = 84" film

1-2 l ines / 48"-52"
wide bed

feq annual (removal July -
November

annual (June - Oct.). annual (June - o6t.). no

source Td-Cal (Dennis Peoples),
UC Cooperalive (Mark
Bolda)

lVipco (Hank
l\,,lonahan), UC
Cooperative (l\Iark
Bolda)

UC Cooperalive
([/]ark Bolda), T-Tape
(John Violante)



Crop Fumiqation Mulch Drip tape Hoop

Bell Peppers & Chili Peppers
qtv no 100d/o offields use

mulch f i lm
100o/d offields use
df lD taDe.

no

Film lnfo no Standardr 60" wide x
3,000 ft long x 1- 1.5
milthickness

Slandard: 7/8" width x
5,000 ft long x 8-'10
milthick (70lbs fof
one rcll)

no

CroD lnfo 60" beds '1 drio line oer row
freq annual Everv 3 vea|s Evetu 3 veats no
source UC Cooperative (l\r!ichael

Cahn and Richad smith)
Mipco (Hank
Ivlonahan), UC
cooperalive (Michael
Cahn and Richard
Smith)

L,C Coopeaative
(l\4ichaelCahn and
Richard Smith), T-
Tape (John Violante)

no

Vegetables
qtv no Only Bell  Peppers,

Chil iPeppers and
Squash use mulch
film.

l\,4any veqetable crops
use drip tape. Most
use sprinklers.

n0

F m InIO no Standad: 60" wide x
3,000 ft long x 1 mil
thickness

Standard: 7/8" width x
5,000 ft long x 8"'10
milthick

no

Crop Info o/o of cfop that uses
ddp tape: Broccoli
'10olo, Cauliflower
10o/d , Celery 206/d .
Endive & Lettuce
40olo, Squash 10-20%,

freq annual Every 4-5 years Drip tape changed
everv4-5vears

no

source UC Coopemtive (UIichael
Cahn and Richard smith)

l\,4ipco (Hank
Monahan),  IJC
Cooperative (Michael
Cahn and Ri6hard
Smith)

IJC Cooperative
([ / ] ichaelCahn and
Richard Smith), T-
Tape (John Violante)

qly = amount used per acre: measured ei lhein# of rol ls.  # offeet rweight per acre
freq = fequency of removal
source = whefe we found information



Mulch Fi lm: Rol ls

2000 28.8 34.56 44.32
3000 25 92 i4 56 | 43.2 51.84 60 48

34,5€ 46 08 | 57.6 69.12 40.64
184 4A 672

1 3000 576 72 s6.4 100 a
,1000 768 9€ 152 134 4

48 160 72
1 72 108 126
1.25 4000 72 96 168
15 2000 432 576 6.4 100I

t000 464 104 29.6
7n4000 864 115 2 241 6

Typical Agricultural Film Weights

" Formula was givenio us by Roberl L4a.ve Pasic Mllch Cornpany and sconsideredihe ndlstry standard.
Formua = ( inches ofwdlh) x 12x (mi lh ickness) /30 x (n m ensih)
lensth n thousands; 4 (nstead of 4000) or 3 (inslead o13000)

"  Formula was qvenlo us byAEP Inc.  and is consdered the industry s lahdard.
FormLrla=(nchesorwidth)y(hches n lehglh <er 4000x12>) x (m I  lh ckness) /  15 /  2
(lilm comes in sinole wound lilm sh€ets)

@

40,000poundsofbaledl lmigaloni ih, inone.ontainerThsequalsapprox. l00 120 ac.es
40,000 polnds/2000lbs = 20tons in one conta ner
20 tons / 1 00 acres = 5 (1 lon per 5 acres) (info prcvided by Adanr Gonrez Fumisal on Fllm remover)
1 lon per 2.5 acres Accord ng lo llark Bolda who spoke with a larp pu er (not sure which one)

Drip Tape: Rolls

5/S widih

13 000
10,000
7

4 100 65
" nformalonfor Ddp Tape wasfoqnd on www.t lape com

iE+s.I.!"!,jE'E€tr E I,4I S'g"s ebs"q
lnfo from Distributors

lr,,lanufaciurng 5 mil, 5/8 ihick 12 13K fi 
- 

75 pounds, for sirawberries Thls fgufe is a bit h sher than ihe above info

UC Cooperai ve 43,560 sq feet in an acre lf bed width is 40 or 3 33 leel (cenler lo cenler)
43,560/3 33 = linearfeei needed for dip tape (1 driptape)

Generd rJe.60 wideb veselabesa^d81 wide lor  sfaf lbel  es a. .o.or9 o
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