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WELLS USED TO INJECT FLUIDS FROM
FOOD PROCESSING OPERATIONS

The U.S. Environmental Protection Agency (USEPA) conducted a study of ClassV
underground injection wells to develop background information the Agency can use to evaluate the risk
that these wells pose to underground sources of drinking water (USDWSs) and to determine whether
additiona federa regulation iswarranted. The fina report for this study, which is called the ClassV
Underground Injection Control (UIC) Study, conssts of 23 volumes and five supporting appendices.
Volume 1 provides an overview of the study methods, the USEPA UIC Program, and generd findings.
Volumes 2 through 23 present information summaries for each of the 23 categories of wells that were
studied (Volume 21 covers 2 well categories). Thisvolume, which is Volume 6, covers Class V food
processing wastewater disposal wells.

1. SUMMARY

Food processing wastewater disposa wells (FPWDWSs) are essentidly commercia septic
systems! used to dispose of food preparation-related wastewater and equipment or facility wash down
water. Thisgroup of wells aso includes food processing wastewater drywells, which alow wastewater
to enter the soil untrested. These systems usudly inject process wastewater that may contain high
levels of organic substances (e.g., food waste), cleaning compound residues, and various inert
substances. FPWDWs are typicaly found a smdl facilities that usudly have less than ten full time
employees and are located in unsewered, rural aress.

FPWDWs are smilar to domestic septic systems, but instead of receiving toilet and shower
water, they receive larger quantities of equipment washdown and process wastewater. Aswith most
domestic septic systems, FPWDWs have one or two holding (or septic) tanks with attached pipes that
digtribute trested wastewater to adjoining drain fields.

The wastewater entering the soil via FPWDWSs, called FPWDW injectate, can contain high
biochemica oxygen demand (BOD) levels due to the organic fluids (e.g., blood from anima
daughtering facilities) and some food residues (e.g., shellfish mesat from shellfish processing facilities)
entering the wastewater stream. In addition, the injectate may contain significant levels of nitrate, nitrite,
total coliform, ammonia, turbidity and chlorides. No FPWDW injectate sampling has been performed,
itisdifficult to ascertain what condtituents typicaly exceed drinking water maximum contaminant

*In this volume a commercial septic system refers to a subsurface wastewater disposal system that
may have a dlightly larger septic tank than a domestic sanitary septic system and may have additional
features such as a grease trap (see Section 4.6.1) or additional septic tank access holes. These septic
systems, which are used at the smaller food processing facilities, typically serve less than 20 people per
day and the septic tank volume is usually equal to or less than 2,000 gallons. Though still considered a
Class V injection well, commercial septic systems are not equivalent to large-capacity septic systems
covered in \blume 5 of the Class V Study.
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levels (MCLSs) or hedlth advisory levels (HALS). However, based on observations during Site visits and
assumptions described in sudies of Smilar wastewater trestment systems, it appears likely that the
concentrations of nitrate, nitrite, total coliform, and ammoniamay exceed primary MCLsor HALs. It
isaso possible that due to the high organic content of the injectate, the secondary MCLs for turbidity
and chloride may be exceeded.

FPWDWstypicdly inject above USDWSs and into a variety of different geologica formations,
terrains, and soils. However, one recently closed FPWDW at afruit processing facility in Hawaii was
injecting directly into aUSDW. Aswith sanitary septic systems, for FPWDWs to work properly it is
necessary that the injection zone consst of moderatdly permeable soils. Site viditsin Tennessee
reveded that some food processing facilities were being dlowed to inject daughterhouse wastewater,
via septic systems, into fractured geologic units and karst terrains that apparently had very little top soil.

Only one USDW contamination incident has been identified thet is clearly linked to a FPWDW.
In Maine, in 1998, alobster processing/holding facility discharged large volumes of seawater into its
combined food processing well and sanitary septic system. Asaresult, the chloride concentration in a
nearby private drinking water well exceeded the secondary MCLs.

FPWDWs may be vulnerable to recelving spills that occur at the facility. Some food
processing facilities use strong cleaning compounds to clean or disinfect equipment and, based on
obsarvations from dite vidts, some facilities may not dways be storing these chemicadsin sorage areas
away from floor drainsthat are connected to FPWDWSs. Therefore, spills may result in the release of
cleaning/dignfecting chemicasinto the FPWDW. FPWDWSs may dso be used for illicit discharges due
to limited oversight and the necessity for rgpid and inexpensive disposa of process wastewater.

According to the state and USEPA Regiond survey conducted for this sudy, there are at least
741 documented FPWDWSs and more than 1,468 estimated to exist inthe U.S. Of the 741
documented wdlls, 43% are found in Maine and New York and 52% are found Alabama and West
Virginia Theremaning wdls are found in Alaska, Wisconsin, Hawaii and afew other Sates.
Tennessee (based on discussions with the state Class VUIC coordinator) aso has a significant number
of FPWDWs but the inventory has not been findized. These well totas are consdered uncertain
because many of the previoudy mentioned states do not distinguish between FPWDWSs and other kinds
of commercid or indudrid wellsin ther inventories. Overdl, it seemsthat the number of active
FPWDWs throughout the country is decreasing because many UIC program staff are actively
encouraging individuas not to ingtal FPWDWs and the areas served by sewers are expanding.
Additiondly, there are some states that are closing dl FPWDWs as they are found.

States such as Maine, Alabamaand New York, which have sgnificant numbers of FPWDWSs,
require individua permits or waste discharge licenses prior to congtruction and operation. However, in
Maineif the FPWDW mests locd plumbing codes, no discharge license is required. West Virginiaand
Tennessee, on the other hand, authorize these well types by rule but may require more extensive
permitting or closure efforts from the owner or operator if operations result in USDW endangerment.
Additionaly, these two states require inventory information and other detailed information to be
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submitted prior to FPWDW operation. In Oregon, FPWDWsfdl under a sate genera permit.
Hawaii, with only afew wdls, prohibitsinjection into a USDW unless an individua Ste-specific permit
isissued. Smilarly, in Wisconsin, al FPWDWSs are permitted individualy through the Pollutant
Discharge Elimination System. Depending on the type of food being processed, food processing
facilities must dso comply with food handling and preparation regulations put forth by counties, Sates,
and the federd government. Some of these regulations may affect the quantity and quality of FPWDW
injectate.

2. INTRODUCTION

Shdlow wells that dispose of wastewater from food processing operations quaify as ClassV
injection wells as long as the wastewater is not a hazardous waste as defined under the Resource
Conservation and Recovery Act (RCRA). Using the exigting list of ClassV wdl typesin 40 CFR
§146.5(e), food processing wastewater disposa wells could be ether “dry wells used for the injection
of wastesinto a subsurface formation” (per 8146.5(€)(5)), or if the wastewater is disposed viaa septic
system, “septic system wells used to inject the waste or effluent from ... a business establishment” (per
§146.5(e)(9)). Inthe 1987 ClassV UIC Report to Congress, food processing wastewater disposal
wells were considered to be industrial process water and waste disposal (5W20) wells (USEPA,
1987).

On July 29, 1998 (63 FR 40586), USEPA proposed revisionsto the Class V UIC regulations
that would add new requirements for the following three types of wells that, based on available
information, were believed to pose a high risk to USDWs when located in ground water-based source
water protection areas. motor vehicle waste disposd wells, industrid wells, and large-capecity
cesspools. All other types of Class V wells are to be studied further to determine whether they warrant
additiond UIC regulation. Inthe July 29, 1998 Notice, USEPA proposed to include “wells used to
inject wastewater from food processing operations’ within the “other industrial” well category, which
would be excluded from the more stringent regulations proposed for high-risk industria wells.

Because the term “well” is not commonly associated with the types of subsurface wastewater
disposa sysemstypicaly found at food processing facilities, it isimportant to clarify what is consdered
aFPWDW and what isnot. FPWDWSs are any systems that accept food processing wastewater and
release it untreated or partialy treated (as with septic systems) directly into the subsurface or above
USDWs. FPWDW:s do not include septic systems at food processing facilities that are used soldly for
the digposal of sanitary waste. The defining criterion for FPWDWsiis that the systems are used to treet

2 The wells in the proposed “other industrial well” category are: (1) wells used to inject fluids from
carwashes that are not specifically set up to perform engine or undercarriage washing; (2) wells used to
inject non-contact cooling water that contains no additives and has not been chemically altered; (3) wells
used to inject fluids from laundromats where no onsite dry cleaning is performed or where no organic
solvents are used for laundering; and (4) wells used to inject wastewater from food processing operations.
The other three kinds of wells included in the other industrial well category are addressed in separate
\olumes of the Class V Study.
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and/or dispose of wastewaters that are generated as aresult of preparing, packaging, or processing
food products.

3. PREVALENCE OF WELLS

For this study, data on the number of FPWDWSs were collected through a survey of sate and
USEPA Regiond UIC Programs. The survey methods are summearized in Section 4 of Volume 1 of the
ClassV Study. Table 1 lists the numbers of ClassV FPWDWSsin each date, as determined from this
survey. The table includes the documented number and estimated number of wellsin each sate, dong
with the source and basis for any estimate, when noted by the survey respondents. If agtateis not
liged in Table 1, it means that the UIC Program responsible for that state indicated in its survey
response that it did not have any ClassV FPWDWs. The Food Processing Sector column provides
information on the particular food processing sectors within a Sate that are known to use FPWDWs.
Very few UIC coordinators provided this information since most did not have a good handle on how
many of FPWDWSs existed in each state or what type of facilities used them.

Based on the inventory of documented wells provided in Table 1, it appears that the use of
FPWDWsin the United States is very common. Based on survey responses, there are 741
documented and almost 1,500 estimated FPWDWSsin the U.S. However, severd other statesindicate
that they believe these wells exist in thelr state, but they do not have accurate information on the
prevaence of FPWDWs.

Based on the type of survey responses provided and the methods used in estimating the
numbers of wells, there is alarge degree of uncertainty associated with the totals provided in the last
row of Table 1. Many UIC coordinators do not know how many FPWDWs actudly exist and others
believe that there are many other FPWDWs in addition to the ones that are documented. Though not
many dates or USEPA Regions provided information on the types of facilities usng FPWDWS, the far
right hand column suggests that a mgjority of the FPWDWSs can be found a small daughterhouses and
seafood processing facilities.

31 StatesWhere Réatively Large Numbers of FPWDWs Are Known to Exist

Conversations with some UIC coordinators combined with the information provided in survey
responses indicates that many of the documented FPWDWs are located in states along coasts. These
dates include Maine, Alabama, New York, and Hawaii. However, it is not clear whether these coastal
dates have a higher number of FPWDWs because there are alarger number of small seefood
processing facilities or because they have smply developed a more complete well inventory. Other
non-coastal states aso reported, via survey responses or persona conversations, having afair number
of FPWDWs. These other sates include West Virginia, Tennessee, and Wisconan.
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Table 1. Inventory of FPWDWsin the U.S.

than documented may exist based on best
professional judgement.

State Documented Estimated Number of Wells Food Processing
Number of Wells Sector (Provided
Number Sour ce of Estimate and Methodology * When Available)
USEPA Region 1
ME 152 152 Professiona judgement and inspection Many small seasonal
experience. Suspects more wells than facilities (e.g., deer,
documented may exist. Maine and moose
Department of Environmental Protection | slaughterhouses and
is gradualy discovering small seasona seafood processing
facilities that use FPWDWs. These facilities).
discoveries are likely to increase the
number of documented wells.
USEPA Region 2
NY 174 500 Best professiona judgement, based on N/A
years of inspections and reviews of
business directories.
USEPA Region 3
MD 1 NR UIC program staff suspect that more N/A
wells exist.
wv 223 >223 other Best professional judgement. N/A
industrial
wells
USEPA Region 4
AL 1622 >162 Based on field inspections and Some seafood
discussions with owners of permitted processing wells.
facilities. State believesthat other
industrial wells exist that are not
permitted.
FL 5 5 Field visits. State believes more wells N/A
exist, but no statewide inventory is
available.
TN 1 1 Suspect many more wellsexist in TN. Primarily custom
daughterhouses.
USEPA Region 5
MI 1 1 NR Meat processing
facility.
Wi 6 >6 UIC program staff suspects more wells N/A

USEPA Region 6 -- None

USEPA Region 7
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Table 1. Inventory of FPWDWSsin the U.S.

(Continued)
State Documented Estimated Number of Wells Food Processing
Number of Wells Sector (Provided

Number Sour ce of Estimate and Methodology * When Available)

1A NR <100 Best professional judgement based on N/A
discussions with trade organizations and
county sanitarians, and from working
with the regulated community.

USEPA Region 8
MT 2 >2 Best professional judgement. The Pork slaughterhouse,
documented number of wells may be and pork products
inaccurate. All cities have not yet been facility.
inventoried.
USEPA Region 9
CA 0 250 Best professiona judgement. N/A
HI 6 6 N/A N/A
NV 0 <10 Best professional judgement. N/A

USEPA Region 10

AK 8 25 Best professional judgement. N/A
OR ? 25 Best professiona judgement. Many N/A

active wells are not documented.

All USEPA Regions

All States 741 +/- 1,468 Total estimated number counts the
documented number when the estimate is
NR or unknown.

*Unless otherwise noted, the best professional judgement isthat of the state or USEPA Regional staff completing the survey

questionnaire.

2Total includes all “other” industrial wells and not only FPWDWs; state data sources used to provide information for this

table do not readily differentiate between well types.

N/A Not available.

NR Although USEPA Regional, state and/or Territorial officials reported the presence of the well type, the number of
wells was not reported, or the questionnaire was not returned.

Maine has a sgnificant number of documented FPWDWswith atota of 152. According to the
gate UIC Class V coordinator and information obtained during avist to the state, the mgority of these
FPWDWs are seafood and shellfish processing plants located aong the coast (Gould, 1999). These
amal facilitiestypicaly process and package shrimp, clams, oysters, lobsters, crab, and fish. Itis
important to note that the figure of 152 reported by the State of Maine staff was taken from a state
inventory performed between 1988 and 1992. Therefore, it is possible that some of the inventory data
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on FPWDWsin Maine are no longer accurate snce some facilities may no longer bein business or
have since made connections to sawer lines.

Though only one FPWDW was reported in Tennessee, a recent visit to the sate and
conversations with the state UIC Class V coordinator indicate that many more smal daughterhouses
with FPWDWs do exigt in the state (Sorrells, 1999). Like many other states, Tennessee is currently in
the process of developing a much more accurate inventory of FPWDWSs and other industria ClassV
wells. Site vidtsto both Tennessee and Maine dso indicate that most of these daughterhouses are
custom daughterhouses that on average process less than 15 animals per week, depending on the time
of year and the hunting season. Custom daughterhouse are facilities that process animas according to
the specific requests of customers. Once the meet is packaged it is returned to the owner of the anima
(see Section 7.1.4 for more detail).

It gppears that the mgjority of FPWDWs are generally found in rura areas that are unsawered.
Conversations with some food processing facility owners'operators usng FPWDWs reved that the
primary reason for ingalling a FPWDW is the lack of sewer connections. These owners/operators
dated that if sewer connections were available at the time the facility was built, they would have opted
for connecting to the sewer lines ingtead of building a FPWDW.

3.2 Other States

The survey resultsin Table 1 show that other states suspect that more FPWDWSs exist than
those documented. Those statesinclude Alaska, Cdlifornia, lowa, Montana, Nevada, and Wiscongn.

4. WASTEWATER CHARACTERISTICS AND INJECTION
PRACTICES

4.1  Methodology

FPWDW “injectate’ refersto the wastewater filtering out of the septic system drain lines or out
of drywdls and into the soil, as opposed to the “raw wastewater” released into a septic tank viafloor
and snk drains. Many of the facilities employing FPWDWSs are smdl operations that do not have the
resources or have not been required to have their raw wastewater or FPWDW injectate characterized.
Additiondly, these types of facilities and the wastewaters they generate have not typically been the
focus of many academic or professond studies. Therefore, very little actual FPWDW injectate data
exig in state ingpection/permitting records or in published studies.

Some limited daughterhouse FPWDW injectate qudity data were compiled from a VWyoming
permit for the operation of acommercia septic system. These data are discussed in Section 4.5.2 of
this volume (see references to Wyoming Department of Environmental Qudity, 1989). However,
because of the overall lack of sampling data, it was necessary to rely on data obtained from other
sources to complete this section. These sources include:
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C afew previoudy published studies on raw wastewaters produced by larger food processing
plants that use other wastewater treatment/disposal methods besides FPWDWs,

C conversations with state UIC program staff; conversations with food processing facility
employees and trade association representatives, and

C persona observations from site visits to ten separate food processing facilities.

The above sources were useful in gaining a better understanding of the types of wastewaters
entering FPWDWs, but they were not dways useful in determining the quality of the FPWDW injectate
after treatment (i.e., septic tank trestment). Therefore, for those FPWDWSs that are commercial septic
systems, this report makes a distinction between raw wastewater characteristics (before entering the
septic tank) and injectate characteristics (after exiting the septic tank). This digtinction is made because
the biologica trestment occurring in a septic tank can sgnificantly ater the characteristics of the raw
wastewater if the septic system is operated effciently. Therefore, the raw wastewater and the
FPWDW injectate can have very different characteristics (for more information on septic tank
treatment processes, refer to Section 4.6 of this volume).

The mgority of information regarding raw wastewater characteristics and FPWDW injectate
came from persond interviews with facility owners/operators conducted during Ste visits to food
processing facilities usng FPWDWs. These dte vidts, in Tennessee and Maine, were arranged by
gate UIC program gaff. During these vidts, interviews with the facility owners/operators were
conducted, ingpection of wastewater operations were carried out by UIC staff, and digitd pictures of
the facility were taken. Because FPWDW injectate sampling was not conducted during Site vigits, the
information obtained was quditative in nature. Pictures of particular facilities and specific operations
are provided to help the reader gain a better understanding of the particular operations that generate
wastewaters.

As dtated above, the mgority of facilities employing FPWDWs are smdl daughterhouses and
seafood processing facilities. There are various other food processing facilities, such as sandwich
makers, dog food manufactures, vegetable and fruit processing facilities, and poultry processors that
also use FPWDWs. However, information regarding the prevalence of these types of facilities
throughout the country is not readily available. Therefore, this volume focuses on those food processng
facilities usng FPWDWSs, that, according to the survey responses and conversations with state UIC
authorities, are the most prevaent in the United States.

The following three sections (4.2 - 4.5) are presented in a manner that highlights the differences
in wastewater quality before and after septic tank treatment. In addition, because very few wastewater
sampling data are available for smal food processing facilities usng FPWDWs, the following sections
provide afairly comprehensive summary of specific food processing procedures that take place at these
types of facilities, thereby enabling the reader to ascertain what types of substances are likely to be
found in the raw wastewater. Specificaly, the following four sections are organized in the following
manner:

. Section 4.2 - generd background discussion,

September 30, 1999 8



. Section 4.3 - information on the raw wastewater characteristics from daughterhouse
operations,

. Section 4.4 - information on the raw wastewater characteristics from shellfish, poultry and other
types of food processing facilities, and

. Section 4.5 - information on the generd characteristics of FPWDW injectate (after septic tank
treatment).

4.2  Background

Food processing wastewaters vary according to the raw food materia used at the facility,
particular processing techniques, and other facility procedures such as recycling and use of best
management practices (BMPs) (see Sections 6.2, 6.3, and 6.4). In generd, the raw wastewater
contains organic and inorganic dissolved and suspended solids. The organic component may include
fats, ails, grease, anima debris, blood, and vegetable and fruit matter. The inorganic portion may
include minerds (from dirt and preserving solutions), phosphates, ammonia, other nitrogenous
compounds, and chlorinated compounds from cleaning and disinfection solutions. In addition, the
wastewater will also probably contain bacteria, viruses, and other possibly harmful pathogens,
depending on the processes used in the facility. Findly, pesticides may be found in the raw wastewater
if large quantities of vegetables or fruit are washed.

Like raw wastewater, the principal component in FPWDW injectate iswater. In cases where
it is released from a septic system, FPWDW injectate will likely contain lower concentrations of dl the
congtituents than are found in the raw wasteweter.

The strength or concentration of the organic component in a wastewater is often measured
BOD. BOD measures the amount of oxygen required by bacteria and other microorganismsto
decompose organic matter. A high BOD level usudly indicates thet alarge amount of oxygen will be
used to Stabilize the organic portion, thereby lowering the quality of the recaeiving water (Peavy et d.,
1985). Typicdly, BOD levels are reported as BODs which represents the amount of oxygen used in
the firg five days of decomposition (Veslind, 1997). Another less commonly used measurement of
wastewater srength is chemica oxygen demand (COD), which is ameasure of the levels of non-
biodegradable organics (Peavy et d., 1985). Other wastewater indicators include total suspended
s0lids (TSS), volatile suspended solids (VSS), and dissolved solids. These water quality terms are
used throughout the remainder of this volume.

4.3  Saughterhouses

4.3.1 Saughterhouse Operations and Drainage Wdls

A daughterhouseis defined as *a plant that daughters animals and has as its main product fresh
mest aswhole, haf or quarter carcass or smaller mesat cuts’ (USEPA, 1974). According to the
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“Development Document for Effluent Limitations Guidelines and New Source Performance Standards -
Red Meat Processing Segments of the Meat Products,” daughterhouses can be grouped according to
the amount of secondary processing they perform and the complexity of their operations (USEPA,
1974). Secondary processing includes processing or rendering of carcass remnants (non-mest
products like blood and viscera) into products resulting in more concentrated wastewaters. These
secondary products include dog foods, hide products, and some pharmaceutical preparations produced
from processed blood. Those daughterhouses that perform no secondary processing and have
relatively smple operaions are caled “smple’” daughterhouses. Conversations with state UIC
coordinators and observations made during Site vistsreved that most of the daughterhouses that use
FPWDWs can be considered smple daughterhouses because they do not perform secondary
processing. Figure 1 provides aflow diagram of the typica operations taking place a smple
daughterhouses.

Figure 1. Process Flow Diagram for Simple Slaughter houses

Animals

v

Live Stock

\
Kiling

\4

Hide Removal > To Dutside
Hog Deharing Processing

Eviscerating » Minor Byproduct
Trimming Processng

v v

Coaling ——— > Carcasees

Source: USEPA, 1974
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Each of the processeslisted in the left hand column of Figure 1 usudly take place a the smple
daughterhouse itself. Mogt of these processes do result in the generation of varying quantities of
wastewater, with killing and eviscerating probably generating the highest volumes of wastewater. The
right hand column of Figure 1 lists processes that use the wastes generated at the daughterhouse as raw
materias. Generdly, these processes occur offsite.

Mog of the facilities that use FPWDWs do not typicaly do any “minor product processing” but
instead collect the hides, viscera, and blood, and ship it out for processing elsewhere. Because
different kinds of wastewater are generated at different locations within asmple daughterhouse, itis
useful to describe the daughtering, meat cutting, and packing processes. As the daughtering and mest
packaging process is described, aspects related to the generation of wastewater are highlighted.

The daughterhouses that were visited during the development of this volume daughter primarily
cattle, hogs, lamb, deer, and sheep. Five of the Sx daughterhouses vidited are classfied as* custom
daughterhouses’ and therefore they are exempt from many of the more stringent United States
Department of Agriculture (USDA) regulations (see Section 7 for more details). Because of this
exemption, custom daughterhouses are operated in a different manner than most of the larger USDA-
ingpected daughterhouses or meet processing facilities. The one remaining daughterhouse visited was
not a custom daughterhouse and was regularly inspected by the USDA. It isimportant to note that the
information regarding daughterhouse procedures presented in the following paragraphs was compiled
asareault of vigting particular daughterhouses and therefore, the operational descriptions may not
goply to dl custom or smal daughterhouses.

Animd daughtering includes killing, evisceration, washing, meet cutting, cooling and packaging,
not necessarily in that order (USEPA, 1974). At custom daughterhouses, animas are usudly kept in
small pens or gated enclosures. These pens usualy have concrete floors with metal or wooden gates
and often have floor drains. Figure 2 shows afloor drain, without a perforated drain cover, indde one
of these animad pens.
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Figure 2. Floor Drain Insde of Animal Pen

These floor drains are used to collect pen washdown that typicaly contains anima urine, feca
matter, high levels of nutrients, sediments, and other solid particles such as hay and hair (USEPA,
1974). Because the floor drain shown in Figure 2 has no cover, it has the potentid of recaiving larger
solids that could affect the trestment efficiency of the FPWDW. During avist to one daughterhouse,
large amounts of fecd materid, dirt, and hay were seen clogging the entrance of the pen floor drain
leading to the FPWDW. Some facilities employ dry pen anima clean-up procedures where very little
pen washdown is produced. No information on how often dry cleanup procedures for animal pens are
used at smple daughterhouses was available.

From the pen, the animd iswalked into the facility via a gated path and into the killing area.

The killing area has raised concrete edges aong the floor to contain any blood and is shaped like a
shdlow tub. Figure 3 showsakilling areain the middle of picture (only haf of thekilling areais vishble).
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Figure 3. Killing Area and Main Floor

ll II

After the animd is killed by some means; it is washed with water to remove dirt and other hide-
borne contaminants. It isthen ether raised by itshind legs or left in the killing area and its jugular veinis
cut (thisis known as*“gticking”) to dlow the blood to flow out of the animd. During this procedure a
large amount of blood, depending on the type of animd, is released and approximately two-thirds to
three-fourths of the blood is collected for offste disposa. The killing area contains a separate floor
drain (not seen in the picture since it isingde killing areq) that is used to collect the blood released from
sticking or that is spilled during blood collection. Thisfloor drain aso collects washdown water
associated with clean-up of the killing area. Because of the particular activities thet take placein the
killing area, the killing area floor drain has the potentia of channding large amounts of relatively
concentrated blood directly to the FPWDW, if the blood is not collected as is sometimes the case.

Though blood recovery practices are supposed to be employed at dl daughterhouses, it is not
clear that thisis always the case at custom daughterhouses. During one vidt to acustom
daughterhouse, blood from a cow’s jugular vein was observed flowing directly into the floor drain
because blood recovery practices were not being used. Thisanima’s concentrated blood was
therefore flowing directly into the FPWDW. Figure 4 shows the accumulated blood flowing into a floor
drain located near the killing area
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Figure 4. Blood Being Allowed to Flow Directly Into a Floor Drain

It is not known how often events, like those seen in Figure 4, occur a smdl custom
daughterhouses. According to one facility owner, once the blood reaches the floor, it is usudly
collected in buckets with the aid of asgqueegee. If large amounts of blood are left to accumulate on the
floor as seen in Figure 4, the resulting wash water could have rdatively high concentrations of blood.

After the animd is bled, the hides and/or hairs are removed. At smaller facilities dehiding is
done manudly with the aid of conventiona or sometimes air-driven knives. Dehiding activities result in
the release of additiona blood, mesat/tissue waste, and other hide-related particles such asdirt. These
liquids and solids typicadly fal to the ground where they are supposed to be collected for proper
disposd. If not collected, it is possible that this waste dso is washed down into the floor drains. The
water used to wash the areas where dehiding takes place will produce a wastewater that usualy
contains blood, small pieces of tissue, and other smdler inorganic particul ate.

To remove the hair from hogs, some facilities use mechanica devices. Two of the more
commonly employed machines used for dehairing are the scalding and dehairing machine, both of which
are shown below in Figure 5. The operator firdt inserts the dead hog in the scalding tub (seen in the
rear of the picture) and the hot water works to loosen the hair on the hog’'shide. The hog isthen
transferred over to the dehairing machine (seen in the center of the Figure 5) where rotating rubber fins
are used to remove the hair via abrasion. Wastewater from both of these processes contains hair, soil,
minerd oil (used for lubrication of machinery), and manure. Due to the nutrient levels, this wastewater
may have high levds of BOD, ranging up to 3,000 mg/l (USEPA, 1974). The floor drain used to
collect spill water and equipment washdown is seen in the middle-bottom of Figure 5. The scalding tub
water is aso sent to the FPWDW.
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Figure 5. Hog Scalding Machine and Floor Drain

After dehiding and/or dehairing (if necessary), the carcassis opened and eviscerated. The
carcass is then trimmed and inspected and the balance of the visceraand trimmings are kept in
containers that are eventually sent to renderers. Great care is used when eviscerating the animal to
avoid rupturing the animd’ s somach, which contains acids and other fluids that can affect the qudity of
the meat and aso have avery high BOD content. Figure 6 shows the area where eviscerating take
place and shows the containers used to collect animal partsthat are sent to the renderers. The
equipment and tables seen in Figure 6 are cleaned at the end of every day with disnfectants and/or
sogps and rinsed with large quantities of hot water. In genera, the wash water entering the FPWDW
from these areas contains blood, tissue solids, and residues of cleaning compounds. Hoses are used to
wash the carts and equipment and the wash water flows into the floor drain seen below. The blood and
tissue pieces from the evisceration and trimming process may find their way into sink drains, which are
typicaly connected to FPWDWS, or this
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Figure 6. Floor Drain Receiving Wash Water From Equipment Washdown

wagte will be alowed to fdl to the floor where water streams from large hoses are used to push the
wastes toward the floor drains.

According to one facility owner, most custom daughterhouses attempt to collect as much of the
remaining tissue or scrap trimmings that remain on the tables or floors, so usudly only very small pieces
are dlowed to enter sink or floor drains. Figure 7 shows an accumulation of fat/mest trimming wastes
on the floor that will eventualy be scooped up and placed in buckets. If the covers are removed, larger
solids will drain into the FPWDW.

Figure 7. Accumulation of Fat/Meat Trimming Wastes Near a Floor Drain
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After evisceration and trimming the animd carcassis ether cut in hdf or left whole and hungina
cooler where it staysfor a predetermined period of time. After hanging the carcass in the cooler, the
carcass is washed with large amounts of water and then drip dried. This washing step resultsin the
highest production of wastewater throughout the facility (USEPA, 1974). Thefluid that drips from the
carcasses contains relaively high concentrations of grease, smal amounts of blood, tissue solids, and
other fluids. Figure 8 shows anima carcasses hanging ingde a cooler and the recaiving floor drain.

Figure 8. Carcassesin a Cooler with Pooled Grease/Fatty Fluids Near Floor Drain

After cooling, or aging, the carcasses are cut into smaler sections or individua pieces,
according to the requests of the origind owner of the animal. As with the evisceration process, tissue
and small amounts of fluids usudly drip to the floor or into asink during thisfind step. After cutting, the
mest pieces are packaged and wrapped. At the end of the day dl the equipment is thoroughly cleaned
with large amounts of water and the washdown water aong with bone dust and other fluids (e.g.,
blood, cleaning solutions) enters the floor drains.

4.3.2 Smple Saughterhouse Raw Wastewater Characteristics

As described in the previous section, wastewaters entering FPWDWs from custom
daughterhouses usudly contain weter, organic matter (including grease), sugpended solids, and
inorganic materias such as phosphorous, nitrogen, and chlorine or other disinfecting chemicads. These
compounds enter the waste stream and eventually the FPWDW as blood, mesat and fatty tissue, mesat
extracts, somach contents (only if ruptured), manure, hair, dirt, lubricating oils, and cleaning
compounds (USEPA, 1974). Bacteria are adso present in the raw wastewater at most probable
number (MPN) levels between 2 to 4 million per 100 ml (USEPA, 1974). Some bacteria, such as
sdmonelaand shigella, can be found in the raw wastewaters and are consdered pathogens (World
Bank, 1997). In addition to bacteria, there isthe potentia for viruses and parasite eggs to be found in
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wastewater. Table 2 showsthetypica raw wastewater characteristics of a smple beef daughterhouse,
assuming blood and stomach liquid collection methods are employed. MCLs are aso included to
enable comparisons.

Table 2. Characteristics of Saughter house Raw Wastewater

Constituent Simple Slaughterhouse MCL
(mg/l unless otherwise indicated) (mg/l unless otherwise indicated)

pH 7 (units) 6.5 - 8.5 (units)!
Total suspended solids 1051 NA2
BOD, 1126 NA
Grease 394 NA
Kjeldahl nitrogen 128 NA
Chloridesas CL 487 250
Nitratesand nitrites 0.01-0.85 10 and 1, respectively
Ammonia nitrogen 7-50 NA
Total phosphorousasP 9 NA
Hot water typically above 150 °F NA

! Secondary MCLs

2 NA isnot applicable
Source: USEPA, 1974

The data presented in Table 2 were caculated by dividing the average condtituent
concentrations from 24 different facilities by the average wastewater flow of the same 24 facilities (for
more information see USEPA, 1974). The high levels of organic metter in the wastewater can result in
high BOD; levelsin the raw wastewater. BOD; is the wastewater component that is most commonly
used in characterizing daughterhouse wastewater. 1t is the best measure of the organic load entering the
waste stream and it provides a useful measure of the overdl strength of the wastewater. The mgjor
contributor to BOD; levesin the wastewater isblood. Blood isrich in chlorides and nitrogen and has
an ultimate BOD of 405,000 mg/l and a BODs between 150,000 and 20,000 mg/l. Ultimate BOD isa
measure of the microbid oxygen consumption after 20 days. Cattle typically contain up to 50 pounds
(5.7 gdlons, assuming blood density of 1.52 g/cn®) of blood per anima and only 35 pounds of the
blood are typicaly recovered during the blood recovery process (USEPA, 1974). The remaining 15
pounds (1.7 galons) are logt with wastewater. Stomach manure, which contains partidly digested feed
materid, has aBOD; of 50,000 mg/l (USEPA, 1974). In addition, the raw wastewater dso contains a
high greaseffat content.

From the available publications and observations during Ste visits, it does not appear that any
types of hazardous materids (e.g., heavy metds, peticides) are discharged by daughterhouses
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(USEPA, 1974). Because hazardous compounds are not typicaly found in daughterhouse premises, it
is highly unlikdly that they will find their way into FPWDWs. Though not classified as hazardous
substances, the USDA?2 does permit the use of certain enzymatic compounds for use as cleaning agents
in sawage and/or drain lines (U.S. Department of Agriculture, 1986). During Site visits, no facility
owner stated that they used any type of drain cleaner or septic system enzymatic activator.

As dtated earlier, smple daughterhouse raw wastewater may contain resdues of sirong
cleaning or disinfecting compounds. The concentrations in the raw wastewater vary according to
frequency of use, amounts used during cleaning procedures, and frequency and severity of spills near
the floor drains or in the sinks. Mogt of the daughterhouses that were visited were using food service,
USDA-approved cleaning compounds. Others were smply using commonly found household cleaning
solutions, like Clorox Bleach and Tide, to clean equipment floors and hands. Most of these domestic
cleaning solutions are gpproved by the USDA and most county public hedlth offices. Household
strength bleach usually contains 5 percent sodium hypochlorite and 95percent inert ingredients.

In generad, daughterhouses use large quantities of water for various cleaning operations. A
commercid septic system permit for a daughterhouse in Wyoming states that approximately 60 gdlons
of water are needed for every anima daughtered (Wyoming Department of Environmental Quality,
1989). Water usage at daughterhouses varies according to the rinang and washing operations thet take
place at the facility. According to one facility, 7,000 galons per month of water were being used for all
operations. As expected, the use of water and the generation of wastewater is entirely dependent on
the number of animds that are daughtered, cut, and prepared.

4.4  Shdlfish, Fish, Poultry and Other Types of Food Processing Facilities

441 Faility Operations and Drainage Wdls

Other types of food processing facilities dso employ FPWDWSsto dispose of their
wagtewaters. Aswith custom daughterhouses, these other types of food processing facilities usualy
rely on commercid septic systems. These facilities are dso smdl, operate seasondly, and usudly have
less than 10 full-time employees. Although there are probably other types of food processing facilities
using FPWDWs throughout the country, this section presents information which was ether retrieved
from facility vidits or collected via telephone conversations with state UIC coordinators.  Non-
daughterhouse food processing facilities for which sufficient information was collected, include food
processing facilities that:

® Some small slaughterhouses are inspected by the USDA and therefore must abide by all relevant
sections of the Federal Meat Inspection Act (see Section 7.1.3 for more information). Custom
slaughterhouses are exempt from certain sections of the Federal Meat Inspection Act and therefore abide
by different regulations (see Section 7.1.4 for more information) and are typically inspected by county
public health representatives.
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clean, prepare, and package shdlfish (e.g., shrimp, crabs, clams);
prepare fish-related products (e.g. sdmon processing facility);
process and package/can fruits and vegetables,

process poultry; and

prepare packaged sandwiches.

OO OOO

Shellfish and Fish Processing

Shellfish processing fecilities were visited because, according to afew UIC representatives and
survey responses, they are probably the most common type of food processing facility using
FPWDWs besdes custom daughterhouses. The seafood and shellfish processing facilitiesusing
FPWDWs are usudly located near the coast in unsewered aress. These facilities receive various kinds
of shdllfish at different times throughout the year and employ a variety of manud shucking® and
packaging procedures. Shellfish processed at these facilitiesinclude crabs, clams, shrimps, oysters, and
lobsters. According to one shdlfish processing facility owner, during shrimp season the facility can
process between 1,000 to 1,200 pounds per day of shrimp. During clam season, the clam processing
rate fals between 500 to 1000 pounds per day of clams.

Shdllfish processing fadilities usudly receive shdlfish, whole, on ice directly from fishing boats.
Depending on the type of shellfish being processed, facilities will use different manual procedures for
removing the shell, the head, and the veins from the meat. Figure 9 shows atypica room and the tables
where shucking, deveining, and deheading occur.

Figure 9. Room and Equipment Used in Manual Shucking of Shellfish

4 Shucking is the action of removing the shell of the animal.
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The tables in Figure 9 have holes, with trash cans underneath (not seen), where workers can
throw away shells and other larger solids. Aswith al food processing equipment, the tables are
cleaned and disinfected with cleansing compounds (e.g., dishwashing soap, bleach, or other USDA-
gpproved cleaning products) and rinsed off with large quantities of water. The wash water findsits way
to the floor drains located throughout the room.  Figure 10 shows the location of floor drainsin the
main processing room of amuch smdler facility than that shown in Figure 9.

Figure 10. Floor Drainsleading to FPWDWsat a Shellfish Processing Facility

At the shellfish processing facilities visited, the raw wastewater entering the drains and the
FPWDW usudly contains animd shell materid, grit, sand, tissue solids, and large quantities of hot
water. It dso contains residues of cleaning compounds (e.g., bleach), seawater, and possibly trace
levels of other organic compounds. According to one facility owner, the wastewater coming from shell
processing facilities has qualities Smilar to that of domestic wastewater.

The floor drains leading to FPWDWSs vary in design and sze. However, they usudly have a
trgp, or alip, under the perforated cover to catch any of the larger solids that may make it through the
perforationsin the cover. The floor drainsfound in most of the shdlfish processing facilities that were
vidted had removable covers. Floor drains leading to FPWDWs are aso found in cooling or chilling
rooms. These coolers contain the peeled and prepared shdlfish, and because the temperature is below
freezing most of the time, little wastewater enters these floor drains except when they are cleaned.
Figure 11 shows a close-up of afloor drain a a shdllfish processing facility.
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Figure11. Floor Drain in Shellfish Shucking Room

The number of floor drainsin a particular facility varies according to the Sze of the facility and
the expected amount of wastewater the facility is going to generate. In some cases, sinks used to rinse
food products and other equipment were aso connected to the FPWDW.

Fish processng facilities usng FPWDWSs were not visted. However, according to the
manager of afish processing facility that did use a FPWDW at one of its smaller locations (not vidted
due to time congraints), a FPWDW was being used to collect equipment washdown water. This
smaller facility processed saimon and produced salmon-cheese paté. Therefore, it islikely theraw
wastewater entering the FPWDW contained fish megt, cheese resdues, spices, cleaning compound
residues, large quantities of grease, and large volumes of hot water.  According to the owner, the raw
wastewater from the facility closaly resembled the qudities of raw domestic wastewater. Unlike
domestic septic systems, the FPWDW at this facility was handling much larger quantities of raw
wastewater. Thisfish products facility was usng a USDA-gpproved disinfecting/cleaning compound
produced by a company named ECOLAB. The exact chemica makeup of this cleaning compound is
not known, but it islikely to contain a disnfectant like chlorine and/or a surfactant chemical.

Fruit and Viegetable Processing and Packaging/Canning

No vegetable or fruit processing facilities were visited but detailed information was collected on
two particular facilities of thistype. One facility, located in Hawaii, up until recently was usng an
injection well to dispose of its pinegpple processng and canning wastewaters. Prior to injection the
wadtewater passed through a settling pond where some of the larger solids settled out.  After exiting the
pond, the wastewater was then mechanically pumped directly into an underlying aquifer 100 feet below
the surface. The injectate still contained high concentrations of fruit juices, smal pieces of fruit, and was
generdly highin BOD. According to a Hawaii Department of Hedlth representative, this facility
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recently switched to awastewater land gpplication Strategy because dangerous methane accumulations
were occurring in the injection well and in afew of the surrounding areas (Wong, 1999). However, the
fecility has opted to keep the injection well operationd, in case problems are encountered while land
applying the wastewater.

Anather facility, located in Wiscondgn, is currently using acombined commercid septic system
to digpose of mushroom pickling wastewater and sanitary waste from one bathroom (Wisconsin
Department of Natural Resources, 1996). This combined system is unique since mogt facilities visited
had separate systems to handle sanitary and food processing wastewaters. This particular facility
rel eases less than 400 galons per day of wastewater that contains primarily water from mushroom
soaking and blanching, mushroom juices, facility wash down water, and sanitary waste. The Wisconan
Department of Natural Resources issued a permit for the operation of this FPWDW under the
condition that no pickling brine or non-biodegradable substances be dlowed to enter the system. Itis
not known if problems have occurred at this Site.

Poultry Processing

Only one poultry processing facility was visted and it is not known how many other smilar
types of poultry processing facilities usng FPWDWs exist in the country. However, it is possible that
amilar facilities do exigt in rurd unsawered areas throughout the country. The facility that was visited
processes chickens, turkeys, and other fowl brought in by individuas.

Aswith daughterhouses, the animds arefirg killed in the killing area. At this particular Ste
there were no floor drainsin the killing area. According to the owner, the blood generated during the
killing processis collected and sent to renderers for further processing. After killing, the animals are
defeathered and eviscerated. The unusable poultry wastes (e.g., feathers, intestines) are also collected
and sent to rendering facilities. The meet of the animasis then prepared, packaged if necessary, and
chilled. All of the cutting, preparation, and packaging activities occur in a separate room next to the
killing area Figure 12 (next page) shows the poultry meat, preparation, packaging and chilling room of
the facility that was visited (refrigerator not in view). Figure 12 also shows a preparation table and a
window-like opening in the wal aove the table that leads to the adjoining killing area. The entire areg,
including floors and dl equipment, is washed down at the end of the day with the large hoses that are
seen lying on the floor under the table. Additiondly, some equipment may be rinsed prior to use. At
this facility there was no septic system in place and wastewater was alowed to flow directly into two
drains located in the middle of the preparation room seen in Figure 12. These floor drains lead directly
to two drywells under the floor. The floor drains, leading to the drywells, had no covers, so
presumably larger solid wastes could dso enter the well.
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Figure 12. Poultry Processing Room - Meat Cutting and Preparation Table

The wastewater produced at these types of poultry facilities typicaly contains smal pieces of
animd tissue, feathers, grit, blood and other meat fluids, bone dust wastewater, grease, oils, and small
quantities of cleaning and disnfectant solutions (USEPA, 1975a). In addition, large quantities of hot
water are flushed down the drain with the waste compounds. At the visited Site alarge container
(approximately 15 gdlons) of a USDA-gpproved chlorinated disinfectant called “ Swel” was being
stored at ground level very near the uncovered drywells. This container was closed and did not appear
to have a spout for pouring, but instead had aremovable plastic lid.

Sandwich Preparation

For this study, one sandwich preparation facility was visted in Tennessee. Thisfacility
produced a variety of hot and cold sandwiches for resdle in convenience stores. The facility used a
commercid septic system to treat wastewater collected through various floor drainsand onesink. The
wastewater is generated as aresult of washing sandwich preparation equipment (e.g., tables, conveyor
systems), cooking equipment (pots and pans), and the employee’ s hands. No hazardous chemicas
were observed in the room where the floor drains were located. The facility had been family-owned
for many years and employed 20 people. According to the facility owner, the washdown water
contained mostly water, bleach (used in disinfecting), dish soap, spices, grease, and organic solids,
including pieces of sandwich filling (tuna, chicken) and bread. Thisfacility had not ingaled a greese
trap° to contain the fats entering the commercia septic system.

® See Section 4.6 for more details regarding a grease trap.

September 30, 1999 24



442 FEadlity Raw Wastewater Characteristics

Food processing operations, as awhole, use and discharge large quantities of water snce
water isthe most commonly used rinsing and washing substance. The raw wastewaters from the
facilities described in Section 4.4.1 can contain high concentrations of biodegradable organic materid
and high levels of sugpended solids (Beszedits and Netzer, 1982). Effluents from fish and poultry plants
can aso contain subgtantia levels of fat and grease. Raw wastewaters from poultry processing facilities
usudly contain a bacterid component (e.g., fecd coliform, sdmonella) and some inorganic materids,
such as phosphates, nitrates, and nitrites (USEPA, 1975a; Beszedits and Netzer, 1982). Raw
wagtewaters from shellfish and fish processing facilities can dso contain high levels of proteins
(Beszedits and Netzer, 1982). In some cases, pH fluctuations may occur at food processing facilities,
due to use of strong caustic or acidic cleaners used to wash floors and equipment, but for the most part,
the pH of the raw wastewatersis neutral (pH 6.8 to 7.2) (Beszedits and Netzer, 1982).

Table 3 presents typica raw wastewater characteristics for three different types of food
processing facilities. The data presented in Table 3 for poultry and crab processing facilities represent
the effluent qudity from larger, more sophisticated food processing facilities, so they may not accurately
reflect the actud qudities of the raw wastewater generated at the smdler facilities usng FPWDWSs that
employ more manua processes. MCLs are dso shown in Table 3 to dlow for comparisons.

Table 4 provides amore accurate characterization of the raw wastewater produced at the
amdler, family-owned shdllfish processing facilities that manudly hand shuck oysters and clams.

As can be seen in both Table 3 and Table 4, dl effluents generated during specific food
processing activities typicdly have high levels of BOD;, COD, and solids (dissolved and suspended).
It isimportant to remember that the many food processing plants operate on a seasond basis and thisis
reflected in the quantity and quality of the wastewaters discharged (Beszedits and Netzer, 1982). The
shellfish facilities usng FPWDWs process a variety of shdllfish depending on the season, so these
facilitieswill mogt likely discharge raw wastewater, Ssmilar to wastewater described in the above tables,
a different times throughout the yeer.

Although food processing wastes are generdly free of toxic chemicas, certain cleaning
compounds, if improperly used, can exert agtrain on the microbid activities taking place in the soil or in
the septic tank. The concentrations of cleaning compoundsin the raw wastewater vary according to
frequency of use, amounts used during cleaning procedures, and frequency and severity of spills near
the floor drains or in sinks. Mogt of the facility owners stated they only used household quality bleach,
household qudlity floor cleaners, dishwashing soap for cleaning food processing equipment, and hand
cleaning solutions.
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Table 3. Wastewater Characteristics of Three Food Processing Sectors

Poultry Shrimp Processing Crab Processing MCL
Wastewater Indicator (mg/l) (mg/l) (mg/l) (mg/l)
BOD, 500 207 608 NA!
COD 800 228 1076 NA
Total solids 800 530 400 NA
Dissolved solids 300 * 1161 5007
Volatile solids 700 * 898 NA
Total suspended solids 500 130 400 NA
Ammonia nitrogen * 8 14 NA
Chloride 300 * 386 250
Sodium 37 * * NA
Magnesium 8 * * NA
Calcium 32 * * NA
Phosphorous 4 51 * NA
Nitrate nitrogen * 9.0 1 10
Total alkalinity * 99 (mg/l as CaCO,) 284 (mg/l as CaCO,) NA
Kjeldahl Nitrogen * 46 72 NA
Oil and Fat residues 300 * 0 NA
Hot water Typically greater than 150 °F NA

1 NA isnot applicable
2 Secondary MCL

* No data availablein publication.
Sources; USEPA, 1975; Horn and Pohland, 1973

Table 4. Raw Wastewater Characteristicsfor Oyster and Clam Processing Facilities

QOyster Processing

(For facilitiesin the East Clam
Wastewater Indicator and Gulf Coast Region ) Processing
BOD, (mg/l) 455 1130
COD (mg/l) 601 2142
Total suspended solids (mg/l) 416 2240
Ammonia nitrogen (mg/l) 3 6
Organic nitrogen (mg/l) 49 220
Oil and fat residues (mg/l) 204 317
Hot water Typically greater than 150 °F

Sources. USEPA, 1975; Horn and Pohland, 1973
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45  FPWDW Injectate Quality

FPWDW injectate qudity varies according to the construction of the well, design of the well,
and facility operations. Based on the Site vidts conducted during the development of this volume and
the additiond information retrieved from state UIC offices, it appears that most food processing
facilities are employing commercid septic systems. Therefore, this section focuses on the qualities of
the typica effluent being released into the soil by the average food processing septic system. Ina
properly functioning septic system, no wastewater is released by the tank itsdlf, but through drain lines
that are attached to the tank.

Stevistsreveded that use of drywdlsis not very common in smal food processing facilities
since mog facilities are required to comply with county or state regulations that often prevent use of
drywdls at indudtria/commercid facilities. Of the ten facilities that were visted, only one poultry facility
was usng adrywdl. Drywdlsdlow wastewater to flow directly into the soil and because no biologica
trestment occurs, the same raw wastewater that enters the drywell is considered to be FPWDW
injectate. Sections 4.3 and 4.4 describe the qualities of the raw wastewaters generated at specific
types of food processing facilities; these same qudities would gpply to the drywdl injectate. 1t is highly
unlikely that custom daughterhouses would use drywells since drywells do not have the capacity to
handle large volumes of high strength wasteweter.

451 Assumptions Regarding Commercid Septic Systems and the Microbid Environments
Present in the Septic Tank

As mentioned earlier, little is known about the actua qudity of the injectate released by
FPWDWs. Therefore, to determine the kinds of compounds present in the injectate, it is necessary to
make some assumptions about the degree of biologica treatment occurring in the septic tank. Because
most of the facility operators stated thet they had not encountered too many difficulties with their septic
systems (except for afew events that are described in Section 4.6), it will be assumed that food
processing facility owners/operators have ingalled properly designed septic tanks (e.g., properly sized,
leveled, and congtructed), are discharging raw wastewater into the septic system at accepted flow
rates, and are employing reasonable blood recovery procedures (even though, as discussed in Section
4.3.1, some facilitiesmay let blood drain directly into floor drains). It can then be assumed that a
certain amount and type of microbia degradation istaking place in the septic tank and the injectate
quaity will most likely be of better quality than the raw wastewater entering the septic tank.

It isimportant to note that the FPWDW injectate quality is dependent on septic
tank/wastewater retention times, raw wastewater concentrations, food processing facility operationa
procedures, and other factors. If blood collection mechanisms are not used in custom daughterhouses
or if the trestment capacity limitations of the commercid septic system are exceeded, FPWDW
injectate quaity will most likely decrease dramaticaly.

According to information obtained from a WWyoming permit to operate and construct a small
daughterhouse septic system, the microbia degradation taking place in a septic system holding tank
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resembles the microbia actions occurring in an anaerobic lagoon (Wyoming Department of
Environmenta Qudlity, 1989). The comparison to an anaerobic lagoon was chosen by the engineer
who ingtaled the septic system, since often the grease and oils in the raw wastewater that enter the tank
work to form a*scum blanket” on the top of the wastewater in the holding tank (see Figure 15 in
Section 4.6.1 for schematic of acommercid septic system). Asareault of the formation of a scum
blanket, little oxygen diffuses into the wastewater below, cresting an anaerobic system where anaerobic
and facultative bacteria® will thrive. The assumption regarding anaerobic environments most likely
appliesto other types of food processing facilities, besides daughterhouses, because most food
processing procedures generate appreciable quantities of grease. Howevey, if agreasetrap isingdled
the assumption that an anearobic environment existsin a septic tank may not be valid. Another reason
to assume an anaerobic process is that the temperature of the incoming wastewater can be quite high,
which works to maintain an environment favorable to anaerobic activity. Additiondly, the wastewaters
from food processing facilities generdly are of neutrd pH and contain high concentrations of
carbohydrates, proteins, and nutrients that also work to create an environment favorable to anaerobic
or facultative microorganisms (USEPA, 1975b). It isimportant to note that anaerobic lagoons with an
artificia cover or a scum blanket are commonly used at food processing facilities, such as poultry plants
and larger daughterhouses, asthe first step in biologica treatment or as pretreatment prior to discharge
to amunicipd sysem (USEPA, 1974; USEPA, 1975b).

45.2 Organic Condituents

The Wyoming permit and severd USEPA documents State that anaerobic lagoons are effective
at reducing the levels of BOD; and suspended solids in the wastewaters prior to release (Wyoming
Department of Environmenta Quality, 1989; USEPA, 1974). According to information found in the
permit, approximately 80 percent to 92 percent of the BOD; in the raw wastewater can be removed at
temperatures of 75°F and 90°F, respectively. The engineer who designed the septic system for a
custom daughterhouse in Woming determined that a BOD; remova efficiency of gpproximately 85
percent could be accomplished in the septic tank, assuming the facility owner stayed under the
suggested wastewater flow rate thereby maintaining an adequate retention time.  For this particular
daughterhouse, the BOD; concentration in the FPWDW injectateis 135 mg/l.

Two USEPA effluent limitations guidelines devel opment documents stated thet up to a 95
percent reduction in suspended solids could be achieved via a properly operated anaerobic lagoon
used to treat poultry processing plant and daughterhouse wastewaters (USEPA, 1974; USEPA,
197549). If anaerobic conditions are maintained in afood processing facility septic tank (e.g., grease
layer present and a high temperature), the flow rate of the incoming raw wastewater islow enough to
maintain an average wastewater retention time of at least 5 days, and if the septic tank is properly sized,
it is possible to assume that a septic tank and an anaerobic lagoon will probably operatein asmilar
fashion and therefore, treat wastewaters smilarly. Because information on food processng facility
wadtewater flow rates was not readily available during Site vidts, it isnot possible to determineif a

® Facultative bacteria can adapt themselves to grow and metabolize in the presence, as well as the
absence, of free molecular dissolved oxygen.
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aufficient retention time istypicaly achieved in food processng commercid septic tanks. However, if a
food processing facility maintains the necessary conditions, as describe above, it can be assumed that
on average an 85 percent reduction in BOD; loading and an average 95 percent reduction in TSS
loading can be achieved in a properly operating FPWDW septic tank.  Therefore, it is possible to
make some gpproximations regarding what the BOD; and TSS concentrations in the FPWDW
injectate will be. Table 5 presents the typica BOD; and TSS levels found in the raw wastewater, as
presented in Section 4.3.2 and 4.4.2, for some of the food processing facilities considered in this
volume and the expected FPWDW injectate concentrations after BOD; and TSS removal.

Table 5. Estimated I njectate BOD; and TSS Levelsfor Food Processing Facilities

Estimated FPWDW BOD, Estimated FPWDW TSS
BOD;sin I njectate Concentrations, I njectate Concentrations,
Raw assuming 85% removal TSSin Raw assuming 95% removal
Food Processing Effluent efficiency Effluent efficiency
Facility (magll) (mg/l) (mgll) (mg/l)
Poultry 500 =75 800 =40
Shrimp 207 =32 530 =27
Crab 608 =91 400 =20
Clam 1130 =170 416 =21
Oyster 455 =68 2240 =112
Slaughterhouse 1126 =169 1051 =53
(with blood
collection)

The characterigtics of the raw wastewater from different types of food processing facilities can
vary dgnificantly. These different wastewater characteristics in turn affect septic tank treatment
performance and therefore the percent reduction levels for BOD; and TSS may vary. There are no
primary or secondary MCLsfor either BOD; or total suspended solids. However, high BOD; leves
are often associated with poor water quality, possibly poor odor, and high turbidity. It isnot known
whether the estimated BOD; levelsin the injectate would normally result in exceedances of the
secondary MCLsfor or turbidity. Odor can be caused by organic and some inorganic chemicals.
Turbidity is caused by suspended matter such as clay, silt, findy divided organic maiter, and soluble
colored organic compounds.

According to a public information fact sheet sponsored by the University of Florida, a properly
operating septic tank will dso remove much of the COD aswell (Brown, 1998). The other less
biodegradable organic and/or inorganic solids that make up some of the TSS portion of the wastewater
will mogt likely settle to the bottom of the septic tank and accumulate there until the tank dudgeis

pumped out.
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Table 3 also shows that dissolved solids may be present in raw wastewater generated at crab
and poultry processing facilities. It is not known what happens to these dissolved solids in food
processing septic tanks, but it islikely that many of the dissolved solids are used as substrate for
bacteria during microbial decomposition. As stated earlier, afew of the food processing facilities were
using grease traps to prevent large volumes of grease from entering the septic tank. Grease and oils
that may enter the septic tank eventudly decompose in the tank or they will liquify dightly and enter the
drain lines where they will become part of the injectate.

45.3 |norganic Condituents

As can be seen in Tables 2, 3, and 4, there are various nitrogen compounds present in the raw
wadtewaters generated a food processing facilities entering the septic tank in the form of ammonia,
organic nitrogen, nitrate, and nitrite. The types of nitrogen compounds ultimately entering the ol
through the drain lines are functions of the treatment occurring in the septic tank (Brown, 1998).
Typicdly, only 10 percent of the tota nitrogen in the raw wastewater is removed as dudge that
accumulates at the bottom of the septic tank (Brown, 1998). Because no FPWDW injectate data are
available and there isafar amount of variaion in raw wastewater quality from the different food
processing facilities, it is difficult to accurately determine what forms of nitrogen will be present in the
injectate and at what concentrations. Nitrite (NO, ") and nitrate (NO; ") are chemicas of concern since
there are adverst hedlth effects associated with drinking water that has high levels of these compounds.
However, some assumptions concerning the transformation of nitrogen compounds in the septic tanks
can be made in order to estimate the levels of nitrate and nitrite in FPWDW injectate.

Because nitrate and nitrite are usualy converted to ammonium and other organic formsin an
anaerobic environment, such asthat possibly found in a FPWDW septic tank, FPWDW injectate may
contain primarily soluble ammonium and significant amounts of nitrogen in the organic form (Brown,
1998). According to Tables 2 and 4, the typicad raw wastewater from daughterhouses, shrimp, and
crab processing facilities entering the septic tank contains alower amount of nitrate and nitrite than the
primary MCL for both of those compounds, whichis10 and 1 mg/l, respectively. Thus, it may be
possible to assume that even if no nitrite or nitrate transformation occurs (which is the case in agrobic
environments), the levels of nitrate and nitrite in the injectate, for these three types of facilities, will dso
be below the MCL. However, if ammoniais present in the wastewater, asis shown in the previous
tables, and if an aerobic environment exists in the tank (possible in septic systems where treatment
capacity is being exceeded and flow rates are high), some of the anmonia and organic nitrogen in the
raw wastewater may be oxidized to nitrite and nitrate, and therefore exceedances in the FPWDW
injectate for these two chemica substances may be possible. For additiona information on nitrogen
reactions and chemical conversions associated with septic tank treatment, refer to Volume 5 of the
ClassV Study, Large-Capacity Septic Systems Information Summary.

As explained above, exceedances of the MCL for nitrate and nitrite are possible under certain

circumstances. However, it ismore likely, due to the septic tank conditions, HAL for ammonia of 30
mg/l is exceeded more frequently at some types of food processing facilities. Once ammonia reaches
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the upper soil horizons, where oxygen may be more plentiful, it is converted back to the more
dangerous nitrate and nitrite which easily leachesinto ground water (Brown, 1998).

Phosphorous may aso be present in the wastewaters entering the septic tank. The most likely
originates from either anima manure, blood, or bone. In the anaerobic environments found within the
septic tank, it can be expected that phosphorous will be converted into soluble phosphate ions (Brown,
1998). Because of the dow degradation rate of phosphate ions, USDWSs could be affected.
Phosphate ions typicaly affect the TDS concentration of the wastewater.

Chlorides originating from blood aso present the raw wastewater. The degradation or
transformation rates, if any, of chloridesin a septic system are unknown. From Tables 3 and 4 it can
be seen that the chloride concentrations in raw wastewater typically exceed the secondary MCL for
chloride of 250 mg/l. Therefore, if no chlorides are removed in the septic tank, it is possible that
chlorides may be found in the injectate at or above MCLSs.

45.4 Microbid Components

None of the tables on raw wastewater characteristics presented earlier include any information
on bacteria levels because the documents from which the data were extracted did not include this
information. However, it isvery likdly that bacteria, and some viruses, are found at varying
concentrations in the raw wastewaters and the injectate. Saughterhouse injectate will undoubtedly
have the highest concentrations of bacteriain the injectate Since certain procedures result in the mixing
of water with fecd materid (e.g., washdown from anima pens), blood, and anima body fluids.
Seafood processing facilities will most likely aso have a certain amount of bacteria Because smal
amounts of fecal materid are present in the raw wastewaters from daughterhouse and seafood
processing facilities, it isvery likely that fecd coliform bacteria are present in the FPWDW injectate.
As gtated in Section 4.3.2, bacterid levelsin raw daughterhouse wastewater arein the range of 2 to 4
million per 100 ml. These average levels do exceed the primary MCL for fecd coliform of zero.

According to a USEPA document, the most commonly found harmful bacterid congtituentsin
daughterhouse raw wastewaters are the shigella and sdmonella bacteria (USEPA, 1974). Of the two,
sdmondlais probably the most common bacteriafound in raw wastewaters from daughterhouses since
it isaso present in the feces of most animas and sometimes found on the surfaces of food processing
equipment and floors. Salmonella bacteria thrive in wet environments shielded from the sun and have a
remarkable ability to survive under adverse conditions. Salmonella survive between pH's of 4 to 8, and
can grow under arelatively wide temperature range. Salmonella are facultative anaerobic bacteria that
can survive under low oxygen conditions such as those found in manure durry pits, and possibly septic
tanks. Due to the generd resilience of these bacteria, it islikely that if the raw wastewaters do contain
sdmonella, some portion of the sdmonella bacteriawill mogt likely exit the septic tank and enter the ol
with the injectate. However, according to one source, “samonella can survive but may not actively
grow in many environmental waters’ (Cornell University, 1997).

September 30, 1999 31



Though some animd viruses may be found in the raw wastewater entering septic tanks, it is
likely most of those viruses are killed or deactivated due to the unfavorable conditions present in the
septic tank.  If for some reason viruses were to be in the injectate, it is unlikely that those viruses will
survive long enough to pose a threet to USDWs.

46  FPWDW Congruction and Design Characterigtics

There are two main categories of FPWDWs:. septic systems and drywells. Because septic
systems are the most common types of ClassV well employed, the focus of Section 4.6.1 below ison
the design and condtruction of septic systems. A brief discusson on drywellsis provided in Section
4.6.2. For more detailed information on the construction of septic systems, refer to Volume 5 of the
ClassV Study, Large-Capacity Septic Systems Information Summeary.

46.1 Commercid Septic Sysdems

The commercid septic systems used at food processing facilities closdy resemble domestic
septic systems, but instead of being connected to bathrooms and showers, commercia septic systems
are usually connected to floor drains and commercia grade food processing sinks. Also, unlike
domestic systems, most commercid systems are designed to handle large amounts of wastewater, and
some systems have a grease trgp instaled between the floor drains and the septic tank to collect the
greases and fats that are usualy generated during food processing.

Floor Drains, Snks, and Other Equipment

The pathway by which most of the wastewater enters a FPWDW is through floor drains
located throughout afood processing facility. The number of floor drainsin a particular facility
connected to the pipes leading to the commercia-sized septic tank, depends on the Size of the facility,
the number of rooms where wastewater is generated, and the quantity of wastewater generated in those
rooms. Based on observations during Site vists, food processing facilities usng an FPWDW have
approximately 800 to 2000 square feet of plant space. On average 2 to 8 floor drains are placed in the
middle of rooms throughout afacility and adope of about 1/4 to 1/8 inch per foot is built into the floors
to alow the wastewater to flow toward the floor drain. For USDA-regulated daughterhouses, it is
recommended that one drain be provided for each 400 square feet of floor area (U.S. Department of
Agriculture, 1986). Thesefloor drains are congtructed either of PV C or stainless sted and often have
and inner diameter of gpproximately 3 to 4.5 inches. The floor drains have removable, perforated drain
coversthat are used to prevent the entrance of large solids that could clog up pipes, which the floor
drains are connected to, or the drain lines exiting the septic tank. In sometypes of drainsthereisau-
shaped trap running along the inside of the drain, directly below the cover, which trgps any of the larger
solids that manage to pass through the perforated cover. The pipe that is connected to the floor drain
usualy drops approximately 2 feet before it bends and connects to another pipe laid in the direction of
the septic tank.
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The sinks that are connected to commercid septic systems are large stainless sted,
commercia-grade sinks that have u-shaped elbows in the drain pipes to collect solids and to prevent
the release of odors. Most of the sink drains observed during Site visits did have perforated coversto
prevent the entrance of larger solids that could clog the drains leading to the septic tanks. Other food
processing equipment that generates wastewater or that requires the use of water may aso be
connected directly to drains that lead to septic tanks.

Floor Drain Pipes and Grease Traps

Pipes connected to floor drains are either made out of cast iron, galvanized stedl, or PVC and
arelad down in the facility foundation soil at a dight angle to enable the wastewater to flow to the
septic system.  Slaughterhouses regulated by the USDA are required to have drain lines made out of
cast iron or gdvanized sed. These drain lines mugt have aminimum diameter of at least four inches
(U.S. Department of Agriculture, 1986). Larger diameter drain pipes may be necessary to handle
wastewater generated from certain eviscerating procedures. Most of the other non-daughterhouse
food processing facilities visited, such as seafood processing facilities, dso had drain lineswith a
diameter of least 4 inches. The drain pipes connect to the floor drains or sinks which lead to one main
pipe that runs the length of the facility. The main drain line usudly has a sufficient diameter to handle the
wagtewater volumes from severd floor drains or sinks. At some facilities, specificaly those that were
USDA regulated, the main drain lines have vent pipes thet lead outside of the facility, to alow for
proper wastewater flow and to prevent the formation of odors.

Some facilities, such as daughterhouses, opt to ingtall a grease trap on the main drain pipein
order to collect greases or fats that are generated during particular food processing or preparation steps
(Sorrdlls, 1999). Grease traps can be placed either ingde the facility, but awvay from the food
processing area, or outsde of the facility closer to the septic tank. They are usualy rectangular
structures made out of precast concrete with removable coversto dlow for periodic cleaning and
removal of grease. The devicesrange in size from 200 galonsto 500 galons or more. Grease traps
work by dowing down the flow of hot greasy water and alowing it to cool. Asthe hot water coals, the
grease and oil separate and float to the top of the trap. The cooler water continues to flow down the
pipe to the septic tank. The grease is trapped by baffles that cover the inlet and outlet of the tank,
preventing grease from flowing out of the trap. Periodicaly, or when enough grease accumulates on the
water surface, the grease trap is cleaned out or flushed and the grease is removed and disposed of.
Figure 13 shows a schematic of atypica grease trap found at a daughterhouse or food processing
fecility that generates large amounts of grease-laden wastewater.

In addition to the grease trap the main drain line leading to the septic tank may aso have clean-
out pipes that lead to the soil surface. These clean-out pipes alow facility owners/operators to access
the main drain line and unplug or clean out the lineif necessary. Main drain lines are usudly placed
under 1 to 1.5 feet of soil. Figure 14 shows the main drainage line exiting the daughterhouse facility and
ashalow clean-out access area. Though not discernable in Figure 14, the liquid running dong the main
drain lineis primarily blood. Blood was entering the tank because, during the daughter taking place at
that time, no blood collection procedures were being used.
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Figure 13. Schematic of a Grease Trap
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Source: Reid, 1999

Figure 14. Main Drain Lineleading to Septic Tank and Line Cleaning Access Area
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If constructed properly, floor drain pipe connections and main drain line connections or joints
are fitted with il resistant compression rings to prevent leaks at the joints (New Hampshire Department
of Environmenta Services, 1989).

Septic Tanks and Distribution Boxes

After draining through the floor drains or anks and flowing through the drain lines to the grease
separator (if installed) and past the clean-out pipe, raw wastewater flows into the upper portion of the
septic tank. The pipe carrying raw effluent is usudly placed below the scum line to prevent disruption
of the flow dynamicsin the tank and to prevent disruption of the scum layer. Within the septic tank, the
heavier solids in the raw wastewater will separate from the liquids and will sttle to the bottom and
become dudge. Some of the lighter solids, such as soap scum or fat, will float to the top of the tank to
form ascum layer. The ceiling of the septic tank aso contains baffles that are placed near the inflow
pipe and near the out flow pipe. These baffles work to stabilize the scum layer and hold back the
floating scum from moving past the outlet and into the outflow pipe. The septic tank calling dso
contains amanhole that dlows for pumping of the accumulated dudge and periodic servicing if
necessary. The scum layer that works to form an anaerobic environment, alows facultative anaerobic
bacteriain the tank to break down or digest solidsand organic compounds. The remaining liquids then
flow out of the tank through the outflow pipe to a distribution box located in the drainfield. Figure 15
shows a cross-sectiona diagram of atypica commercia septic system.

Figure 15. Cross Section of Commercial Septic System
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All of the food processing facilities visited, except one (a sandwich making facility), had two
different septic tanks: one for handling sanitary sewage and the other for handling food processing
wastewater. In some cases, the volume of food processing wastewater generated was large enough to
require use of two separate but connected septic tanks. When two tanks were used, a flow splitter box
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was ingtdled on the main drain pipe to channd off equal amounts or raw wastewater to each tank.
However, the typica layout observed was one tank connected to one main drain line.

Sizes of septic tanks vary according to the wastewater flow rates and the necessary retention
time to properly trest the wastewater before releasing into the soil. The food processing facilities visited
were using septic tanks of varying sizes that had been ingtaled behind the main facility structure & a
distance of approximatdy 15 to 30 feet away from the facility wall. The larger daughterhouses were
using 2000 gdlon tanks while some of the smdler facilities were usng 750 gdlon tanks with dimensons
of gpproximately 4 feet by 8 feet. For example, for one smaler daughterhouse in Wyoming, a 900
gallon septic tank was chosen to handle an estimated wastewater flow of 252 galons per day with a
BOD; loading of 1.5 pounds per day.

For the most part, commercial septic tanks are constructed out of concrete, have no seams,
and usudly have one or two manholes on the top with sted covers. Facility owners/operators usualy
decide to ingtall a septic system that has a higher treatment capacity than what is actudly required, just
in case larger than expected wastewater flows are generated and to dlow for facility expanson. Figure
16 shows one of the larger daughterhouses that was visited and in the foreground three manhole covers
can be seen. One manhole cover is used to access the smaler septic tank and the other two manholes
are used to access the larger tank that was connected to the smaller tank to achieve sequential
treatment.

Figure 16. L ocation of Septic Tanks Behind Slaughterhouse and Manhole Covers

Septic tanks are usudly ingtaled by digging out the necessary volume of soil and placing the
aready constructed septic tank in place and anchoring it to the surrounding soil to avoid shifting. The
septic tank is then covered with approximately one to three feet of top soil. The septic tanks seenin
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Figure 17 were ingdled by blasting underlying limestone and laying the tanks within the blasted area.
Little to no top soil existed at thislocation.

Once the wastewater has been detained in the septic tank for a sufficient period of time, the
partialy trested wastewater exits the septic tank through the outflow pipe. The outflow pipe then
carries the wastewater to asmple device called a distribution box. The distribution box serves the
purpose of evenly distributing the volume of wastewater to the drain lines that are attached to the box.
Typicdly, adistributor box has 4 to 5 evenly spaced outlets connected to drain linesin the drainfield. A
few food processing facilities with two separate septic tanks opted to join the outflow pipes from both
septic tanks so as to have only one pipe leading to the distributor box. The digtribution box is usudly
made out of concrete, has a small access cover, and istypicaly buried under afew inchesto afew feet
of soil depending on the depth a which the drain lines are laid.

Drainfield and Drain Lines

Once the treated wastewater reaches the distribution box, it is channeled into drain lines that
arelad in the backyard. The bottom of the drain lines are perforated at even intervals. Asthe
wadtewater passes through the drain lines; it exits the lines through the perforations and percolatesinto
the soil or backfill materid that is under thelines. The flow process through the drain lines dlows the
partidly treated wastewater to be distributed evenly throughout the soil.  Drain lines are typically made
of PVC pipe or specidly manufactured, large-diameter corrugated plastic tubing with a diameter of 3to
4 inches. Itiscommon to lay the lines within arectangular areain the soil with the outermost drain line
forming arectangular boundary within which the other drain linesare lad in smaler and smaler
rectangles. All the drain lines are usualy connected at the ends but some facility owners stated that they
had not connected the ends of the drain lines. Figure 17 shows the drainfield and one gpproach to
laying out the drain lines,
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Figure 17. Drainfield and Drain lines L ayout

Adapted from: Reid, 1999

The food processing facilities visited had drainfields of varying sizes because the wastewater
flow rates, wastewater compositions, and soil percolation rates were different. However, mogt facilities
had drainfiedlds measuring gpproximately 25 to 40 feet in length and 20 to 30 feet in width. One
daughterhouse in Wyoming has a drainfield measuring 20 by 30 feet which handles the pretreated
wastewater from a 1000 gdlon tank. Drainfields are congtructed in avariety of ways and with different
soils and/or backfill materid. In generd, trenches are dug in the top soil according to the arrangement
in which the drain pipes will belad. Usudly, an attempt is made to have the bottom of the drainfield be
at least three feet above the seasonally high water ground water table, or bedrock (Brown, 1998). To
help infiltration, smal stones or other smilar mediaislad at the bottom of trenches. The drain pipes are
then laid on top of the infiltration media and another layer of infiltration mediais poured on top of the
drainlines. Typicdly, drain lines are laid with gpproximately 5 to 8 feet between them, but spacing
varies according to the design. The origina top soil that was removed is then placed over the drain
linesto fill thetrenches. In some cases alayer of hay or other amilar materid islad on top of the
infiltration trenches and the top il is then placed on top of the hay. The hay worksto prevent the
infiltration media from clogging up with soil particles from the upper layer of top soil. Typicdly, afew
feet to 5 inches of soil or backfill materid is placed on top of the drain lines. In some cases, the Site
where the drainfield is placed does not contain enough top soil to construct a proper drainfield with
adequate soil infiltration and subsurface treatment. 1n these cases, clean backfill, such as soil or sand, is
brought in to raise the level of the soil surface. With a higher volume of solil, trenches of adequate depth
can be built (Minnesota Pollution Control Agency, 1996)
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Commercial Septic System Permitting and Sting

All of the commercia septic systems that were observed at food processing facilities had been
designed by engineers that had followed the county’ s environmenta or health department standards.
According to afew of the permits obtained from state agencies, counties usudly require that atest be
performed prior to ingaling acommercid septic sysem. These tests and analyses usudly include:

. depth to ground water;

. soil infiltration/percolation rate;

. setback distance (distance to nearby wells and other Structures);
. absorptive capacity of entire drainfied; and

. adequacy of soil type.

If the test results demondtrate that the Site is suitable, the septic system is permitted and
ingdlation isdlowed. Typicaly, acceptable percolation rates vary from 2.5 to 3 minutes per inch.
Though little information was obtained verifying that drain linesinjected wastewater above the ground
water levd, it can be assumed that most if not al the commercid septic systems at food processing
facilities are discharging above the ground water level since they were permitted by the county or Sate
agency. Indesgning acommercid septic system, the most important agpect is determining whether the
soilsin the drainfied are well drained but yet till retain water long enough to alow for proper
wastewater treatment (Brown, 1998). From conversations with facility owners, it ppeared that in
most cases the septic system had been ingtalled properly according to county regulations. However, a
few FPWDWs a particular facilities did not appear to be Stuated in very suitable areas. For example,
one custom daughterhouse Stuated on a hill had ingtalled a septic system and adrain filed on the
backside of the hill which had a severe dope. In addition, according to a state UIC representative that
was on hand, there was very little top soil in that area because of the prevaence of limestone bedrock.
Figure 18 shows the highly doped hillside where the drainfield had been laid.
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Figure 18. Soped Drainfield on Hill with Underlying Kar st Geology

The danger with laying a drainfield and a septic tank on such a doped surface is that the
wadtewater will flow too quickly through the septic tank and the drain lines to receive adequate
treetment. In addition, once the wastewater reaches the drain lines, there isa very high possbility that
the wastewater will not infiltrate into the soil in avertica fashion, but will infiltrate horizontally and reech
the surface of the hill where it can flow to surface waters below.

4.6.2 Drywdls

Drywélls were aso observed during the Ste vigts. The drywells seen at one poultry processing
facility were essentidly holes in the ground with floor drains covering the entrance. These drywells had
been placed in the middle of the cutting and preparation room and had openings that were
approximately 4 incheswide. According to the facility owners/operators, the wells were gpproximately
6 feet degp with alayer of gravel on the bottom to aid in the infiltration process. The drywell was
approved by the plumbing code officid from the county heath department. The well itself seemed to
be constructed of PVC piping. However, the owner was unsure whether the drywell a this facility was
smply ahole in the ground or if it resembled the more common pre-cast concrete drywels. Because
thereis no trestment taking place, the wastewater generated at the facility was smply flowing into the
s0il below.

4.7  FPWDW Operational Characteristicsand M aintenance Aspects
Because FPWDWs are relatively smple devices, the associated operation and maintenance
procedures are aso straightforward. One of the most important operationa aspects of FPWDWSsis

maintaining a correct raw wastewater flow rate. At atypicd family-owned daughterhouse that
daughters approximately 3 to 4 animals a day, aflow rate of 250 gallons per day can be expected.
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Approximately 100 gdlons of this flow is associated with carcass washing and the remaining 150 are
associated with cleanup for a 400 square foot facility (VWyoming Department of Environmenta Quadity,
1989). The wastewater flow rates for other types of food processing facilities are not known because
the facility owners did not have information on how much water they were usng each month.

However, one can assume that wastewater flow rates for most of these small, food processing facilities
varies from 100 gdlonsto over 1000 gallons a day.

To keep acommercid septic system from mafunctioning or clogging, the system hasto be
periodicaly cleaned out and the dudges, fats, and sediments from the septic tank have to be removed.
The frequency and type of cleaning varied among the different facilities visted. Some owners/operators
stated that the septic systems were cleaned once a year and others stated they were cleaned out every
four or five months. One shdllfish processing facility owner stated that the septic tank onste was
cleaned out three times a year to remove sand that had settled to the bottom. The sand enters the
wadtewater sream since there is sand accumulation in the fresh shellfish brought to the facility. Some
facility owners sated that they had no knowledge of whether their tank or system had been cleaned in
the recent past. Other facility owners/operators stated that their tanks had not been cleaned out for
three or Sx years. One daughterhouse operator stated that it was common practice among smaller
custom daughterhouses to clear the floor drain pipes and septic system of grease and sediment by
injecting very hot water from the hose directly into the floor drain.

Out of the ten facilities vigited, three facility owners stated that their septic system had plugged
at one point or another and two other owners stated that their system (including drain lines) had to be
completely cleaned and are in some cases replaced because the system had failed.

One seafood processing facility operator stated that their commercid septic system was severely
mafunctioning due to the high wastewater flow rates and the large quantities of greases and food solids
that were in the wastewater. In addition, the system had been plugging o it was necessary to pump the
septic tank every three weeks to remove the accumulated dudges. This facility processed sdmon meat
to produce salmon paté.

Those facility owners that acknowledged they were using grease traps (mostly daughterhouses)
stated that they frequently cleaned out their grease traps to remove the accumulated greases and fats.
They dtated that the grease is Smply scraped off the top of the surface of the wastewater and if any
grease remains, hot water is used to temporality dissolve the grease so it can flow out to the septic tank.
Two different facility owners stated that not enough grease was generated in their processto require a
grease trap while another daughterhouse facility owner acknowledged that a degreaser solution was
sometimes injected into the septic system to dissolve the accumulated grease and prevent backups or
clogging. No further information was provided by the owner as to what type of degreaser was used.
According to one state UIC program representative, one solvent that was occasionaly used in rura
aress to bresk up the accumulated greases in the commercid septic systems was trichloroethylene
(Sorrdlls, 1999). However, no actua proof of such an event occurring had been documented.
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5. POTENTIAL AND DOCUMENTED DAMAGE TO USDWs
5.1 Injectate Congtituent Properties

The primary congtituent properties of concern when ng the potentia for ClassV
FPWDWs to adversely affect USDWSs are toxicity, persstence, and mobility. The toxicity of a
condtituent is the potentia of that contaminant to cause adverse hedth effects if consumed by humans.
Appendix D to the Class V study provides information on the hesalth effects associated with
contaminants found above MCLs or HALsin the injectate of FPWDWs and other ClassV wells. As
discussed in Section 4.5, the contaminants that are most likely to be found above primary MCLs or
HALsin FPWDW injectate are nitrate, nitrite, and possibly total coliform and ammonia. Turbidity and
chloride dso have the potentid of exceeding secondary MCLs. Because of alack of sampling data, it
is not possible to confirm that on average these contaminants exceed drinking water sandards. Table 6
presents the reference level for these particular contaminants.

Table 6: Reference Levelsfor Contaminants That AreLikely to
Be Found in FPWDW Injectate

Contaminants Reference L evels (mg/L) L evel Source
Ammonia 30 HAL*
Chloride 250 Secondary MCL
Nitrate 10 MCL
Nitrite 1 MCL
Total Coliform <5%+ MCLt*
Turbidity Not to Exceed 5 NTUs?! MCL

* Draft as of October 1996, (USEPA, 1998)
T Treatment technique mandates less than 5% positive samples
* Nepholmetric turbidity units

As gtated in Section 4.4.2, high levels of bacteria (2 to 4 million MPN) can be found in the raw
wagtewater from some food processing facilities and it is likely that these bacteria are fecad coliforms.
Fecal coliforms are ubiquitous in the environment and generdly are not consdered harmful, but their
presence in treated drinking water supplies points to deficiencies in either water trestment or in the
water digribution system. The presence of coliformsis an indication that other more harmful
microorganisms aso may be present. The MCL for tota coliformsis based on sampling results, rather
than a specific dendity or other quantification, and alows no more than 5.0 percent of samples collected
during amonth to be positive for coliforms (USEPA, 1998).

Persgtence is the ahility of achemica to remain unchanged in compostion, chemicd sate, and
physica state over time. Appendix E to the Class V study presents published half-lives of common
condituentsin fluids rdeased in FPWDW and other ClassV wdls. All of the vaues reported in
Appendix E are for ground water. Caution isadvised in interpreting these vaues because ambient
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conditions have a sgnificant impact on the perastence of both inorganic and organic compounds.
Appendix E to the Class V study dso provides adiscussion of mohility of certain congtituents found in
the injectate of FPWDW and other ClassV wells.

52  Observed Impacts

In January of 1998, a private drinking water well owner in Maine reported to state authorities
that awater sample taken from his drinking water well had elevated levels of chloride (1,040 mg/l). At
firg, it was believed that the road sdt gpplied by the nearby town of Kennebunk was the source of the
contamination. However, after further sampling and andysis, bromide, a a concentration of 8.57 mg/l,
was detected in the drinking water. Thisfinding diminated road sat as the source because bromide
was not found in the road sat used by Kennebunk. The presence of bromide indicated that trapped
Seawater was probably causing the contamination. After further monitoring well sampling and andysis
and other studies conducted with aterrain conductivity meter, it was determined that the source of the
seawater was alobster processing facility.

This lobster processing/holding facility was using alarge tank full of seaweter to hold lobsters
that were dill intheir trgps. Ingtdled around the tank were nine floor drains that were connected to the
fecility’ s septic system. Asthe lobsters were pulled out of the tank for processing, seawater would fall
to the ground and flow to the floor drains. The facility operators would aso washdown the floors of the
facility every day. Throughout the day the floors accumulated large amount of seawater that would also
flow to the floor drains. In addition, the facility owner had in the past sprayed sat water on the facility’s
dirt road to keep the dust down.

Asaresult of alowing large quantities of seawater to enter the septic system, seawater was
exiting the drain lines and infiltrating down to the USDW. Over the years, the USDW became
contaminated with high levels of chloride and detectable levels of bromide. The Stuation was resolved
when the owner of the |obster processing facility, under the direction of the Maine Department of the
Environment, closed the floor drains leading to the commercia septic system and connected dll
remaining drainsto the loca sewer line,

6. BEST MANAGEMENT PRACTICES

The adoption of BMPs or dternative wastewater management strategies may reduce the risk of
USDW contamination posed by food processing facilitiesusing Class V injection wells. Alternativesto
injection wells, discussed in Section 6.1, include connecting to a publicly-owned trestment works
(POTW), discharging to surface waters viaa Nationa Pollution Discharge Elimination System permit
(NPDES), applying the wastes to land, trucking off-site for proper disposd, and closing thewell. Most
of the BMPs available to food processing facilities, discussed in Sections 6.2 through 6.4, are aimed at
reducing the rates of water utilization, and as aresult, reducing the amounts of wastewater generated.
Many of these BMPs, which integrate basic waste minimization and recycling strategies, are becoming
increasingly important in the food processing indudtry as awhole and can have significant, beneficid
effects on the nature and quantity of the wastewater (Carawan, 1996b). Unfortunately, most of the
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facility owners/operators who were interviewed during Ste vists acknowledged that they were not usng
any BMPs or pollution prevention methods, except for the few daughterhouses that were collecting
blood.

6.1  Alternativesto FPWDWs

6.1.1 Dischargesto POTW

Discharging wastewaters to POTWSsiis the most common waste disposal method throughout
the food processing industry, when sewer serviceisavailable. 1t alowsfor the safe and regulated flow
of wastewaters directly into fecilities that are dedicated to handling such types of wastewaters. At
larger food processing facilities that generate wastewater with high BOD; loadings, pretrestment prior
to discharge is often required to meet loca minimum water quaity trestment standards and to avoid a
surcharge for excessvely dirty water. Pretrestment can include techniques designed to remove fats,
proteins, carbohydrates, and other materias with secondary market value (Wash and Ray, 1996).
Prestement units aso generate dudges that must be disposed of properly. Unfortunately, discharging to
aPOTW isan option that the mgority of the food processing facilities currently usng FPWDWs do not
have since these facilities are located in rura areasthat are unsewered.

6.1.2 Discharges Viaa NPDES Parmit

Another option for some of the larger food processing facilities currently usng FPWDWSsisto
attempt to obtain an NPDES permit under the Clean Water Act. The permit would then alow food
processing facilities to discharge directly to surface waters. A permit would require monitoring of
pollutant levels and would place limits on the amount of pollutants discharged and the amount of
wastewater discharged. In some cases (e.g., larger daughterhouses with high BOD; pollution loads),
the NPDES permit would most probably require instdlation of a small wastewater trestment unit to
treat the wastewater prior to discharge. Aswith POTW discharges, it may be necessary to properly
dispose of dudges that accumulate in these pretreatment units (Walsh and Ray, 1996).

6.1.3 Discharges Via L and Application Sysems

One dternative strategy that could potentialy be used by certain types of food processing
fadlitiesis that of applying wastewater to the land vialand gpplication systems. Some food processing
fecilities are currently spraying their wastewaters on land where an agriculturd crop such ashay or trees
are grown (Walsh and Ray, 1996). The crops utilize the wastewater and the carbohydrates and
nutrients in the wastewater. Aswith al wastewater disposd methods, land gpplication requires a
permit. The permit in turn often requires monitoring of ground water and limitations on the amounts of
pollutants discharged onto the land (Wash and Ray, 1996). This dternative would not be suitable for
daughterhouses due to the potentia for pathogens to be transmitted and other associated odor and
aesthetic issues. However, land application could be suitable for those types of food processing
fecilities that generate wastewater that is appropriate for crops. Typicdly, wastewaters suitable for
crop application meet the agronomic needs of the specific crop and contain the appropriate levels of
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nitrogen. Additiondly, wastewaters used for land gpplication contain low levels of metals and fecd
coliform. For more information on land application of wastewaters, refer to USEPA biosolids rulesin
40 CFR Part 503. Since most of these facilities are located in rurd aress, the potentia for finding
suitable open land is higher than in more urban areas. For example, in New Hampshire, aland
goplication strategy was used for the wastewater generated from afood processing facility that
processed honey and maple syrup. This particular facility had been experiencing severe clogging
problems with their septic system (due the high BOD and phosphorus levels in the injectate) because
excessve biologica/bacterid mats had formed under the drain lines. After some research, it was
determined that the facility’ s wastewater could be safely sprayed onto a nearby hayfield (New
Hampshire Department of Environmental Services, 1989).

6.1.4 Wadewater Hauling

Another option for small food processing facilities located in unsewered areais to have their
wastewater collected and transported offsite. This can be accomplished by containing the generated
wadtewater in a holding tank and having an authorized wastewater hauler pump the tank and transport
the wastewater to afacility that can adequatdly treet it (Wash and Ray, 1996).

6.1.5 Clodng

Fndly, there isthe option of smply closng the FPWDWSs found at food processng facilities
and finding an aternative wastewater digposal method, such as the ones described above.

6.2 Waste Audit

Some food processing wastewater specidists recommend that facilities complete wastewater
audits to determine what practices lead to excessve water consumption or wastewater generation
(Powel, 1997). Asthefirst step, owners/operators identify and understand the sources and
destinations of dl plant wastes. During this step, dl inflows and outflows of water are identified, and the
path of water through the plant is traced from beginning to end. Water meters can be instdled
throughout food processing plants to accurately record water use. Once water usage has been fully
documented, the potential sources of waste can be investigated. Often, ineffective equipment,
personnel, and sanitation procedures are the largest waste generators in plants (Powell, 1997). Thelast
sep of the wastewater audit is to sample and characterize the plant’ s effluent to identify problems
(Powell, 1997).

6.3  Dry Cleanup

Once awaste audit is performed, or even if that step is bypassed, owners/operators can begin
implementing avariety of BMPsthat can in the long run work to protect the environment and reduce
costs associated with water utilization. Probably the single most effective method of reducing
wadtewater generation ratesisto employ dry cleanup methods throughout the facility. The god of dry
cleanup methods isto attempt to capture dl non-liquid waste (e.g., pieces of mest, shells, etc.) and
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prevent this type of waste from entering the wastewater (Carawan, 1996a). Capturing non-liquid
waste can greatly reduce the BOD; levelsin the wastewater. Michagl Powell, from the University of
Georgia, summarized the goas of dry cleanup accurately in the statement “if you don’t put product into
the waste stream, you don’'t have to pay to takeit out” (Powell, 1994). Dry cleanup methods can be
adapted to various procedures at food processing facilities and often include taking the following steps.

. ingaling trays and other devices below tablesto collect solid wastes;

. ingructing employees to remove dry wastes from the floor and equipment before cleaning with
water;

. cleaning and storing dry cleanup tools and utensils separate from regular wet cleanup gear;

. keeping screenson dAl floor drainsat dl times; and

. making every effort to contain liquid or wet wastes, thereby reducing the quantities of water

used to washdown dirty areas (Carawan, 1996b).

Dry deaning done can cut BOD levelsin wastewater by sgnificant amounts (Carawan, and
Stengel, 1996). However, to regp the benefits of dry cleanup, facility owners/operators will have to
train their employees to follow new procedures. In addition to training employees, it is crucid that
managers and owners show an interest in reducing water utilization and work to heighten employee
awareness (Carawan, 1996b). For example at one plant, procedura changesimplemented through
employee training resulted in a 33 percent reduction in BOD and a 25 percent reduction in water
utilization at a Maryland dairy processing plant (Carawan and Stengel, 1996). In addition to dry
cleanup procedures, there are other BMPsthat can be implemented to minimize water use. These
proven methods include:

. wadte minimization training for employees,

. rigorous equipment maintenance and monitoring;

. wastewater recycling; and

. use of high-pressure, low-volume cleaning equipment (Carawan and Stengdl, 1996).

6.4  Specific BMPsfor Slaughterhouses

Aswith mogt indugtries, BMPs within the food processing industry vary according to the type
of end product that is being produced. This section describes specific BMPs and pollution prevention
methods applicable to operations involving the daughter of animals.

As described above, the meat industry has the capacity of generating significant quantities of
solid waste (in the form of wastes destined for rendering plants) and wastewaters with excessively high
BOD; levels (World Bank, 1997). Most of the organic load, dissolved solids, and suspended solidsin
daughterhouse wastewater are soluble proteins, solid tissues (blood, flesh, and fat), and debris
(feathers, scales, and dimes) from product processng. Much of this materia can be recovered and
sold to external markets (as animd feed or for rendering) or reused within the plant. In addition to
collecting solid wagtes for recycling, there are other measures that smal daughterhouses can take to
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reduce the concentration of liquid wastes and the generation of wastesin generd. Theses measures
indude:

. recovering and processing blood;

. dlowing up to 7 minutes for blood draining (this lowers the amount of blood found in the
carcass thereby minimizing blood rel eases during evisceration and mest cutting);

. minimizing water consumption by using taps with automatic shut-offs,

. using high water pressure in hoses (less time required to clean equipment);

. preventing solid wastes and concentrated fluids (animd fluids) from entering the wastewater
dream;

. separating cooling waters from process wastewaters and recirculating cooling water;

. ingtituting dry cleanup procedures prior to wet cleaning;

. ingalling grease traps and screens on main drain lines leading to septic tanks to recover fats and
smd| solids;

. optimizing the use of detergents and disinfectants in washing water; and
. removing manure from pensin solid form (World Bank, 1997).

If high levels of bacteria are found in the wastewaters leaving the daughterhouse or in the
FPWDW injectate, facilities could adopt procedures to disinfect wastewaters prior to discharge.

7. CURRENT REGULATORY REQUIREMENTS

Severd federd, date, and loca programs exist that either directly manage or regulate Class V
FPWDWs. On thefederd leve, management and regulation of these wells fals primarily under the
UIC program authorized by the Safe Drinking Water Act (SDWA). Some states and locdlities have
used these authorities, aswell as their own authorities, to extend the controls in their areas to address
endemic concerns associated with FPWDWs.

7.1  Federal Programs
7.1.1 SDWA

ClassV wdls are regulated under the authority of Part C of SDWA. Congress enacted the
SDWA to ensure protection of the quality of drinking water in the United States, and Part C specifically
mandates the regulation of underground injection of fluids through wells. USEPA has promulgated a
series of UIC regulations under this authority. USEPA directly implements these regulations for Class
V wellsin 19 states or territories (Alaska, American Samoa, Arizona, Cdlifornia, Colorado, Hawaii,
Indiana, lowa, Kentucky, Michigan, Minnesota, Montana, New York, Pennsylvania, South Dakota,
Tennessee, Virginia, Virgin Idands, and Washington, DC). USEPA dso directly implements dl Class
V UIC programs on Triba lands. In &l other states, which are called Primacy States, state agencies
implement the Class V UIC program, with primary enforcement responsibility.
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FPWDWs currently are not subject to any specific regulations tailored just for them, but rather
are subject to the UIC regulations that exist for al ClassV wells. Under 40 CFR 144.12(a), owners or
operators of dl injection wells, including FPWDWs, are prohibited from engaging in any injection
activity that dlows the movement of fluids containing any contaminant into USDWs, “if the presence of
that contaminant may cause aviolation of any primary drinking water regulation . . . or may otherwise
adversdly affect the health of persons.”

Owners or operators of ClassV wells are required to submit basic inventory information under
40 CFR 144.26. When the owner or operator submits inventory information and is operating the well
such that a USDW is not endangered, the operation of the ClassV wdl is authorized by rule.
Moreover, under section 144.27, USEPA may require owners or operators of any ClassV well, in
USEPA-administered programs, to submit additiona information deemed necessary to protect
USDWs. Owners or operators who fail to submit the information required under sections 144.26 and
144.27 are prohibited from using their wells.

Sections 144.12(c) and (d) prescribe mandatory and discretionary actions to be taken by the
UIC Program Director if aClassV well isnot in compliance with section 144.12(a). Specificaly, the
Director must choose between requiring the injector to apply for an individua permit, ordering such
action as closure of the well to prevent endangerment, or taking an enforcement action. Because
FPWDWs (like other kinds of ClassV wells) are authorized by rule, they do not have to obtain a
permit unless required to do so by the UIC Program Director under 40 CFR 144.25. Authorization by
rule terminates upon the effective date of a permit issued or upon proper closure of the well.

Separate from the UIC program, the SDWA Amendments of 1996 establish a requirement for
source water assessments. USEPA published guidance describing how the states should carry out a
source water assessment program within the stat€' s boundaries. The fina guidance, entitled Source
Water Assessment and Programs Guidance (USEPA 816-R-97-009), was released in August
1997.

State staff must conduct source water assessments that are comprised of three steps. Firdt,
date saff must delineate the boundaries of the assessment areas in the state from which one or more
public drinking water systems receive supplies of drinking water. In ddineating these areas, Sate aff
must use “dl reasonably available hydrogeol ogic information on the sources of the supply of drinking
water in the sate and the water flow, recharge, and discharge and any other rdiable information as the
state deems necessary to adequately determine such areas” Second, the Sate staff must identify
contaminants of concern, and for those contaminants, they must inventory significant potentia sources
of contamination in delineated source water protection areas. ClassV wells, including FPWDWSs,
should be considered as part of this source inventory, if present in agiven area. Third, the State saff
must “determine the susceptibility of the public water systlems in the delineated area to such
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contaminants.” State staff should complete dl of these steps by May 2003 according to the fina
guidance.’

7.1.2 Food and Drug Administration and the Federa Food, Drug and Cosmetic Act

The U.S. nationd regulatory authority for public protection and seafood regulation is vested in
the Food and Drug Administration (FDA). The FDA operates an oversight compliance program for
fishery products under which responsibility for the product's safety, wholesomeness, identity, and
economic integrity rests with the processor or importer, who must comply with regulations promulgated
under the Federal Food, Drug and Cosmetic (FD& C) Act, as amended, and the Fair Packaging and
Labeling Act. Some States have entered into agreements with the FDA concerning regulatory
oversight of shellfish processing facilities. In these states, FDA provides financia support by contract to
date regulatory agencies for the inspection of food plants, including seafood. Most of the seafood
processing facilities visited for this study were ingpected by the sate. A few relevant FDA regulations
are summarized and presented below because the process and steps outlined in these regulations can
affect the quantity and quality of wastewater being injected via FPWDWs.

Most FDA in-plant ingpections consider product safety, plant/food hygiene and economic fraud
issues, while other ingpections address subsets of these compliance concerns. Samples may be taken
during FDA inspectionsin accordance with the agency's annua compliance programs and operationd
plans or because of concerns raised during individua inspections. These andyses are for avast array
of defects including chemica contaminants, decompaosition, net weight, radionuclides, various microbia
pathogens, food and color additives, drugs, pesticides, filth and marine toxins such as Paraytic Shellfish
Poison and domoic acid. FDA conducts both mandatory surveillance and enforcement ingpections of
domestic seafood harvesters, growers, wholesaers, warehouses, carriers and processors under the
authority of the FD&C Act.

A more recent FDA program, called the Hazard Analysis and Critical Control Point, or
HACCP, amsto further ensure seafood's safety. This program requires seafood processors,
repackers and warehouses--both domestic and foreign exporters to this country--to follow a modern
food safety system. This system focuses on identifying and preventing hazards that could cause food-
borneillnesses rather than relying on spot-checks of manufacturing processes and random sampling of
finished seafood products to ensure safety. The hazards can involve bacteria, viruses, paradtes, naturd
toxins, and chemica contaminants.

Also, under FDA's HACCP regulations, seafood companies will have to write and follow basic
sanitation standards that ensure, for example, the use of safe water in food preparation; cleanliness of
food contact surfaces, such as tables, utensls, gloves and employees clothes; prevention of cross-
contamination; and proper maintenance of hand-washing, hand-sanitizing, and toilet facilities. Some of
these HACCP requirements can end up affecting the quaity and quantity of wastewater exiting the

" May 2003 is the deadline including an 18-month extension.
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feadlity. Thisisespecidly truein areas where there are no loca effluent limitations on the wastewater
entering the septic system (above information from U.S. Food and Drug Administration, 1995).

7.1.3 United States Department of Agriculture - The Federal Meat Inspection Act and the
Poultry Products Inspection Act

Most meat and poultry processing facilities are regulated by the USDA, specificdly by the
Food Safety and Inspection Service (FSIS). However, many of the daughterhouse facilities using
FPWDWs that were vidted during the development of this study were not inspected by the FSIS, but
by the loca county hedlth department (see Section 7.1.4 below). Those facilities faling under the
purview of the USDA are advised to follow specific guiddines regarding the preparation and handling
of food products. Many of these guidelines do have an effect on the quaity and quantity of
wastewaters generated. Some of the operationa guidelines that affect wastewater quaity and quantity
include the use of appropriate cleaning/disinfecting solutions and minimum temperatures for waters used

in ringng and deaning equipment.

The USDA aso has more detailed guidelines (not enforceable) for daughterhouses regarding
facility plumbing design and wastewater management. Some of the wastewater management guiddlines
specificaly address those facilitiesusing Class V wells. These guiddines are found in 62 CFR 164 and
the USDA Agricultural Handbook 570. In generd, these guidelines aim to prevent the contamination
of food products through proper design of plumbing systems and proper management of wastewaters.
Specificadly, the guiddines sate that if a septic system is chosen as the method of handling wastewaters,
it must be designed and operated to conform with dl locd, state, and USEPA regulations. Also, the
USDA recommends that al parts of afloor where wet operations are conducted, be well drained, and
asagenerd rulg, it is recommended that one drainage inlet be instdled for each 400 square feet of floor
area. In addition, the USDA has specific guidelines for daughterhouses regarding:

. floor drain pipe diameters,

. design of floor drains,

. accessihility and design of sewer pipes;

. location of wastewater treatment (Siting of septic tank); and
. ingallation of grease traps.

The FSIS dso requires that wastewater lines carrying sanitary waste not be connected to
drainage lines within afacility that handles daughterhouse wastewaters. In other words, if FPWDWs
are being used, two separate septic systems must be ingtalled to handle the different kinds of
wastewater.

In addition to the above guiddines, the FSIS has created a new regulatory system for meat and
poultry safety within the meat and poultry plantsit regulates. The new, science-based system has two
mgor components thet directly affect facilities. Firgt, the FSISis requiring the plants it regulates to
implement Hazard Andysis and Critical Control Points (HACCP) systems as atoal for preventing and
controlling contamination so products meet regulatory standards.  Second, the FSIS established food
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safety performance standards that plants must meet and is currently conducting testing and other
activities to ensure those sandards are being met. Implementation of HACCP systems dlows
regulated daughterhouses the flexibility to meet the performance standards through a variety of means.
This added flexibility may in turn affect daughterhouse wastewater generation rates and condtituent
levels

Smdll plants, defined as having 10 or more employees, but fewer than 500, are required to
implement HACCP by January 25, 1999. Very smal plants (like those most likely to use FPWDWS)
with fewer than 10 employees or annud sdes of less than $2.5 million, must implement HACCP by
January 25, 2000 (U.S. Department of Agriculture, 1998).

7.1.4 Exempt Custom Saughtering Facilities

Many of the daughterhouses visited during the development of this volume were exempt from
the more stringent regulations found in 9 CFR 303 through 307, providing for ingpections conducted by
the FSIS. These facilities were ingpected by county health department officids who presumably were
checking for compliance with the regulations for exempt fecilities. Specificdly, 9 CFR Part 303
exempts custom daughterhouses that cut, prepare, and package meet exclusively for the individua who
brought the animd to the facility. Part 303 provides that, “the requirements of the Act and the
regulations in this subchapter for ingpection of the preparation of products do not gpply to the custom
preparation by any person of carcasses, parts thereof, meat or meat food products derived from the
daughter by any individua of cattle, sheep, swine, or goats of his own raising or from game animals,
ddivered by the owner thereof for such custom preparation, and transportation in commerce of such
custom prepared articles, exclusvely for use in the household of such owner, by him and members of
his household and his nonpaying guests and employees” However, the cusom daughterhouse dill must
abide by some provisons found in 9 CFR Part 308 and other provisions found in 9 CFR Part 316 and
Part 317. For details on the operationd requirements for exempt custom daughtering facilies, refer to
Attachment A of thisvolume.

7.2  Stateand Local Programs

Asdiscussed in Section 3, approximately 95 percent of the documented FPWDWSsin the
nation exist in four states. Alabama, Maine, New York, and West Virginia Attachment B of this
volume describesin greater detail how these states and six other states currently control FPWDWs.
This section briefly summarizes the key regulatory strategies adopted by the four states with the largest
number of FPWDWs.

Alabama
Alabama, a UIC Primacy state for Class V wells, requires the owner or operator operating of
an exigting or proposed Class V wdl to submit a permit gpplication to the Alabama Department of

Environmenta Management (ADEM) (335-6-8-.14(a)-(e) Alabama Administrative Code). The owner
or operator must provide the following information in the permit application:
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. congruction plans,

. Ste hydrogeol ogy,

. wastewater characteristics (congtituents and physica properties), and
. name of facility and other related information.

ADEM can require further efforts from the owner or operator of the FPWDW in order to
protect USDWs and prevent violations of primary drinking water regulations. If apermit isissued, the
permit typically describes BMPs, and may require monitoring of wastewater and ground water
monitoring. Additiondly, the permit may require modifications in the construction plans of the
FPWDW to prevent contamination of the receiving USDW.

Maine

Maine, aUIC Primacy state for Class V wells, requires anyone disposing of waste or
wastewater through a Class V well to obtain a waste discharge license from the Maine Department of
Environmenta Protection (DEP). (Title 38, Water Statutes Section 413). A waste discharge licenseis
a0 needed for ingalation, operation, and maintenance of a subsurface wastewater disposa system,
unlessthe system is designed and ingtaled in conformance with the Maine Subsurface Wastewater
Disposa Rules (144 CMR 241). Typicaly if subsurface discharges are not licensed under 144 CMR
241, they are ineligible for awastewater discharge under Section 413.

Maine has categorized food processng wastewater entering FPWDWSs as “High Risk” and
therefore the DEP provides the following options to food processing facilities:

. sed entrances to FPWDWs (e.g, floor drains),

. connect to sewer linesif available,
. ingtdl aholding tank and properly dispose of wastewater, or
. separae the facility into two areas where “High Risk” wastewaters can be contained and

treated safely (Department of Environmental Protection - State of Maine, 1998).

Typicdly, guidance regarding use of BMPs s provided to the owner or operator after adischarge
license has been issued or a subsurface wastewater disposal permit has been gpproved. BMP
guidance is dso offered to the owner or operator during facility inspections.

New York

USEPA Region 2 directly implements the UIC program for Class V injection wellsin New
York. Region 2 attemptsto classfy awel in the highest appropriate risk category. Therefore, septic
systems recaiving industrid wagtes (like some food processing facilities) are classfied asindudtrid wells.
In addition, New York, under the authority of the state’ s Environmental Conservation Law, requires
that dischargers usng FPWDWs obtain permits. These State Pollution Discharge Elimination System
(SPDES) permits specify effluent limitations, monitoring requirements, and schedules of compliance. In
generd, industrid wells are not dlowed to inject contaminants at concentrations above the MCLs.
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West Virginia

West Virginia, aUIC Primacy dtate for ClassV wels, generdly authorizes FPWDWSs by rule,
unless the West Virginia Office of Water Resources requires an individua permit (West Virginia Code
of State Regulations Title 47-13). Injection is authorized initidly for five years under the permit by rule
provisons. Rule-authorized wells, such as most FPWDWSs, are required to meet monitoring schedules.
Facilities must meet MCLs a the point of injection. West Virginiagenerdly prohibits any underground
injection activity that causes or dlows the movement of fluid containing any contaminant, if that
contaminant may cause aviolation of any primary drinking water sandard.
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ATTACHMENT A
OPERATIONAL AND PROCESSREQUIREMENTSFOR EXEMPT CUSTOM
SLAUGHTERHOUSES

Custom daughterhouses, which are exempt from FSIS ingpections, are required to abide by the
following requirements. Those requirements which have the potentid of affecting the quantity and
quaity of wastewater are listed below:

Q) Manud deaning and sanitizing:

(A) For manua washing, rinang and sanitizing of utendls and equipment, aSnk with not fewer
than three compartments shdl be provided and used. Sink compartments shall be large enough
to permit the accommodation of the equipment and utensils, and each compartment of the Snk
shdl be supplied with hot and cold potable running water. Fixed equipment and utensils and
equipment too large to be cleaned in Sink compartments shall be washed manually or cleaned
through pressure spray methods.

(B) Drain boards or easily movable dish tables of adequate size shall be provided for proper
handling of soiled utendils prior to washing and for deaned utendls following sanitizing and shall
be located s0 as not to interfere with the proper use of the dishwashing facilities.

(C) Equipment and utensils shal be preflushed or prescraped and, when necessary, presoaked
to remove gross food particles and soil.

(D) Except for fixed equipment and utensils too large to be cleaned in sink compartments,
manua washing, rinsng and sanitizing shdl be conducted in the following sequence: (1) Sinks
shdl be cleaned prior to use. (2) Equipment and utensils shal be thoroughly washed in the first
compartment with a hot detergent solution that is kept clean. (3) Equipment and utensils shdl be
rinsed free of detergent and abrasives with clean water in the second compartment. (4)
Equipment and utensils shdl be sanitized in the third compartment according to one of the
methods prescribed in this section.

(E) The food-contact surfaces of dl equipment and utendls shal be sanitized by: (1) Immersion
for at least Y2 minute in clean, hot water at atemperature of at least 170 °F; or (2) Immersion
for a leest 1 minutein a clean solution containing at least 50 parts per million of avallable
chlorine as a hypochlorite and at atemperature of at least 75 °F; or (3) Immersion for at least 1
minute in adean solution containing at least 12.5 parts per million of avallable iodine and having
apH not higher than 5.0 and at atemperature of at least 75 °F; or (4) Immersion in aclean
solution containing any other chemica sanitizing agent alowed under 21 CFR 178.1010 that
will provide the equivdent bactericidd effect of a solution containing &t least 50 parts per million
of available chlorine as a hypochlorite a atemperature of a least 75 °F for 1 minute; or (5)
Treatment with steam free from materids or additives other than those specified in 21 CFR
173.310 in the case of equipment too large to sanitize by immersion, but in which steam can be
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)

confined; or (6) Rinsng, spraying, or swabbing with achemica sanitizing solution of at least
twice the strength required for that particular sanitizing solution.

(F) When hot water is used for sanitizing, the following facilities shdl be provided and used: (1)
Anintegrd hegting device or fixture ingtaled in, on, or under the sanitizing compartment of the
snk capable of maintaining the water a a temperature of a least 170 °F; and (2) A numericaly
scaled indicating thermometer, accurate to + 3 °F, convenient to the sink for frequent checks of
water temperature; and (3) Dish baskets of such sze and design to permit complete immersion
of the tableware, kitchenware, and equipment in the hot water.

(G) When chemicals are used for sanitization, they shdl not have concentrations higher than the
maximum permitted under 21 CFR 178.1010 and atest kit or other device that accurately
measures the parts per million concentration of the solution shdl be provided and used.

Mechanicd deaning and sanitizing:

(A) Cleaning and sanitizing may be done by spray-type or immersion dishwashing machines or
by any other type of machine or deviceif it is demondrated thet it thoroughly cleans and
sanitizes equipment and utensils. These machines and devices shdl be properly ingtdled and
maintained in good repair. Machines and devices shal be operated in accordance with
manufacturers ingructions, and utensls and equipment placed in the machine shdl be exposed
to dl dishwashing cycles. Automatic detergent dispensers, wetting agent dispensers, and liquid
sanitizer injectors, if any, shal be properly indaled and maintained.

(B) The pressure of find rinse water supplied to spray-type dishwashing machines shdl not be
less than 15 nor more than 25 pounds per square inch measured in the weater lineimmediately
adjacent to the find rinse control valve. A 1/4-inch IPS vave shdl be provided immediately up
stream from the find rinse control vave to permit checking the flow pressure of the find rinse
water.

(C) Machine or water line mounted numericaly scaed indicating thermometers, accurateto + 3
°F, shdl be provided to indicate the temperature of the water in each tank of the machine and
the temperature of the find rinse water asit enters the manifold.

(D) Rinse water tanks shdl be protected by baffles, curtains, or other effective meansto
minimize the entry of wash water into the rinse water. Conveyors in dishwashing machines shal
be accurately timed to assure proper exposure times in wash and rinse cycles in accordance
with manufacturers specifications attached to the machines.

(E) Drain boards shall be provided and be of adequate size for the proper handling of soiled
utends prior to washing and of cleaned utensils following sanitization and shdl be so located
and congtructed as not to interfere with the proper use of the dishwashing facilities. This does
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not preclude the use of easily movable dish tables for the storage of soiled utensils or the use of
easly movable dish tables for the storage of clean utensils following sanitization.

(F) Equipment and utensils shdl be flushed or scraped and, when necessary, soaked to remove
gross food particles and soil prior to being washed in a dishwashing machine unless a prewash
cycdeisapart of the dishwashing machine operation. Equipment and utensils shdl be placed in
racks, trays, or baskets, or on conveyors, in away that food-contact surfaces are exposed to
the unobstructed application of detergent wash and clean rinse waters and that permits free
draining.

(G) Machines (single-tank, stationary-rack, door-type machines and spray-type glass washers)
using chemicas for sanitization may be used Provided that; (1) The temperature of the wash
water shdl not be lessthan 120 °F. (2) The wash water shdl be kept clean. (3) Chemicals
added for sanitization purposes shdl be automaticaly dispensed. (4) Utensls and equipment
ghdl be exposed to the find chemical sanitizing rinse in accordance with manufacturers
specifications for time and concentration. (5) The chemica sanitizing rinse water temperature
shdl be not less than 75 °F nor less than the temperature specified by the machines
manufacturer. (6) Chemical sanitizers used shall meet the requirements of 21 CFR 178.1010.
(7) A test kit or other device that accurately measures the parts per million concentration of the
solution shall be available and used.

(H) Machines using hot water for sanitizing may be used provided that wash water and pumped
rinse water shal be kept clean and water shal be maintained at not less than the following
temperatures.

(1) Single-tank, gtationary-rack, dua-temperature machine: Wash temperature = 150 °F, Find
rinse temperature = 180 °F;

(2) Single-tank, stationary-rack, single-temperature machine: Wash temperature = 165 °F,
Find rinse temperature = 165 °F;

(3) Single-tank, conveyor machine: Wash temperature = 160 °F, Find rinse temperature = 180
°F;

(4) Multitank, conveyor machine: Wash temperature = 150 °F, Pumped rinse temperature =
160 °F, Fina rinse temperature = 180 °F; and

(5) Single-tank, pot, pan, and utensil washer (either stationary or moving-rack): Wash
temperature = 140 °F, Find rinse temperature = 180 °F.

(1) All dishwashing machines shall be thoroughly cleaned at least once aday or more often
when necessary to maintain them in a satisfactory operating condition (above information from
9 CFR Part 303 - “Exemptions’)
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ATTACHMENT B
STATE AND LOCAL PROGRAM DESCRIPTIONS

This attachment does not describe every stat€' s program; instead it focuses on 10 states where
the mgority of the documented FPWDWs are known to exist or where UIC program staff have
esimated that large numbers of FPWDWs may be present: Alabama, Alaska, Cdifornia, Hawaii,
Maine, New York, Oregon, Tennessee, West Virginia, and Wisconsin. The descriptions highlight the
da€e s definition of FPWDWs, when available, and outline the licensng and other adminigtrative
requirements FPWDWs mugt satisfy.

Alabama

AlabamaisaUIC Primacy state for ClassV wels. The Alabama Department of
Environmental Management (ADEM) has promulgated requirements for Class V UIC wells under
Chapter 335 of the Alabama Adminigtrative Code (AAC).

Permitting

The owner/operator of an existing or proposed ClassV wel must submit a permit application
to ADEM including the following information (335-6-8-.14(a)-(e) AAC):

facility name and locetion;

name of owner and operator;

lega contect;

depth, general description, and use of theinjection well; and

description of pollutant injected, including physical and chemicd characteridtics.

OO OO o

ADEM isrequired by the AAC to assess the possibility of adverse impact on aUSDW posed
by the well, and to determine any specid construction and operation requirements that may be required
to protect aUSDW (335-6-8-.15(1) AAC). If ADEM determinesthat the proposed action may have
an adverse impact on a USDW, the gpplicant may be required to submit a permit application in the
manner prescribed for Class | and Class 111 wells. When those permit application requirements are
goplied, the permit gpplication processing and issuance procedures will follow the rules set forth for
Class| and Il wells (335-6-8-.15(3) AAC). The AAC specifiesthat “Class V wells may be alowed
insofar asthey do not cause aviolation of primary drinking water regulations under 40 CFR Part 142"
(335-6-8-.07 AAC).

Sting and Construction
The AAC specifiesthat injection wells shdl be Sted so that they inject into aformation thet is

benesth the lowermost USDW |ocated within five miles of the well (335-6-8-.20 AAC). However,
Class V wells are specificaly exempted (335-6-8-.25 AAC).

September 30, 1999 57



Congruction requirements adso are oecified for dl injection wells. However, ClassV wdlsare
specificaly exempted (335-6-8-.25 AAC). They are required to be constructed in such a manner that
they may not cause aviolation in USDWSs of primary drinking water regulations under 40 CFR Part
142, and when required by ADEM must be constructed by awell driller licensed by ADEM (335-6-8-
25 AAC).

Operating Requirements

ClassV wdlls are required to be operated in a manner that may not cause violation of primary
drinking water regulations under 40 CFR 142. ADEM may order the operator to take necessary
actions to prevent violation, including closure of the well (335-6-8-.16 AAC).

A method of obtaining grab and composite samples of pollutants after dl pretrestment and prior
to injection must be provided at dl sites.  Spill prevention and control measures sufficient to protect
surface and ground water from pollution must be taken at dl sites (335-6-8-.22 AAC).

Monitoring requirements may be specified in the permit, by adminigrative order, by directive,
or included in the plugging and abandonment plan (335-6-8-.28 AAC).

Plugging and Abandonment

A plugging and abandonment plan may be required by permit or administrative order. |If
necessary, it may be required to include aguifer cleanup procedures. If pollution of aUSDW is
suspected, ground water monitoring may be required after well abandonment (335-6-8-.27 AAC).

Alaska

USEPA Region 10 directly implements the UIC program for Class V injection in Alaska. In
addition, Chapter 72 of the Alaska Administrative Code AAC addresses wastewater disposd to
ground waeter.

Permitting
Disposal of non-domestic wastewater is subject to restrictionsin 18 AAC 072.500, including

review and gpprova of anon-domestic wastewater system plan by the Alaska Department of
Environmental Conservetion.

California
USEPA Region 9 directly implements the UIC program for ClassV injection wellsin
Cdifornia. In addition, the Cdifornia Water Quality Control Act (WQCA) establishes broad

requirements for the coordination and control of water quality in the state, sets up a sate Water Qudity
Control Board, and divides the state into nine regions, with a Regiond Water Qudity Control Board
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that is delegated responshilities and authorities to coordinate and advance water qudity in each region
(Chapter 4 Article2 WQCA). A Regiona Water Qudity Control Board can prescribe requirements
for discharges (waste discharge requirements or WDRS) into the waters of the state (13263 WQCA).
These WDRs can gpply to injection wells (13263.5 and 13264(b)(3) WQCA). In addition, the
WQCA specifiesthat no provison of the Act or ruling of the state Board or a Regiond Board isa
limitation on the power of acity or county to adopt and enforce additiond regulations imposing further
conditions, restrictions, or limitations with respect to the disposd of waste or any other activity which
might degrade the qudity of the waters of the state (13002 WQCA).

Permitting

Although the Regiond Water Quality Control Boards do not permit injection wells, the WQCA
provides that any person operating, or proposing to operate, an injection well (as defined in 813051
WQCA) must file areport of the discharge, containing the information required by the Regiond Board,
with the appropriate Regional Board (13260(a)(3) WQCA). Furthermore, the Regional Board, after
any necessary hearing, may prescribe requirements concerning the nature of any proposed discharge,
exiding discharge, or materid change in an exidting discharge to implement any reevant regiond water
qudlity control plans. The requirements adso must take into account the beneficial uses to be protected,
the water quality objectives reasonably required for that purpose, other waste discharges, and the
factors that the WQCA requires the Regiona Boards to take into account in developing water quality
objectives, which are specified in 813241 of the WQCA ((13263(a) WQCA). However, a Regiond
Board may waive the requirementsin 13260(a) and 13253(a) as to a specific discharge or a specific
type of discharge where the waiver is not against the public interest (13269(a) WQCA).

Cdifornia counties take a variety of approaches to regulation of food processing and smilar
types of wdls. For example, Yolo County regulates these wells under the Yolo County Water Quality
Ordinance Sections 6-8.101-6.8.1301. Other counties prohibit these wells. For example, Merced
County prohibits wells from receiving waste from food processing disposa as well as other types of
disposa. SantaClara Valey Water Didrict dso forbidsthese wells. Glenn County notesthéat it isvery
unlikely that the County would permit the congtruction of any industrid waste disposal well. Riversde
County gpplies the requirements in their Plumbing Code and consders flow, soil type, and depth of
ground water in determining whether to gpprove wells.

Hawalii

USEPA Region 9 directly implements the UIC program for Class V injection wellsin Hawaii.
In addition, Chapter 23 of Title 11 of the Hawaii Adminigrative Rules (HAR), effective July 6, 1984,
amended November 12, 1992, establishes a sate UIC program. This program groups Class V wells
for purposes of permitting into 6 subclasses. The subclasses, however, do not specifically address food
processing wels (11-23-06(b)(3) HAR).
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Permitting

Underground injection through a Class VV well is prohibited except as authorized by permit. A
permit for injection into USDW is based on evauation of the contamination potentid of the loca water
quality by the injection fluids and the water development potentia for public or private consumption.
Permits are issued not to exceed five years. Permit applications must include specified informetion,
including location, description, and operating plans (11-23-12, 11-23-13, and 11-23-16 HAR).

Sting and Construction

WEells are required to be sited beyond an area that extends at least one-quarter mile from any
part of adrinking water source, including not only the surface expression of the water supply well,
tunnd, or spring, but also al portions of the subsurface collection system (the UIC line).

Specid buffer zones are required if the well islocated in a caprock formation that overlies avolcanic
USDW under artesian pressure (11-23-10 HAR).

No injection well may be congtructed unless a permit gpplication has been made and the
construction has been approved. Congtruction standards for each type of well are not specified, due to
the variety of injection wells and their uses. If large voids such as lava tubes or solution cavities are
encountered, specia measures must be taken to prevent unacceptable migration of the injected fluids
(11-23-09 HAR).

Operating Requirements

A Class V wdl may not be operated in amanner that alows the movement of fluid containing a
contaminant into aUSDW, if the presence of that contaminant may cause a violation of any nationd or
date primary drinking water rule or otherwise adversdy affect the hedth of one or more persons. All
wells must be operated in such amanner that they do not violate any rules under Title 11 HAR
regulating water qudity and pollution, including Chapter 11-20, relating to potable water systems,
Chapter 11-62, relating to wastewater systems, and Chapter 11-55, relating to water pollution control.
The state may dso impose other limitations on quantity and qudity of injectate as deemed gppropriate.
An operator may be ordered to take such actions as may be necessary to prevent aviolation of primary
drinking water standards, including cessation of operations (11-23-11 HAR).

Monitoring Requirements
Operating records generdly are required for wells, including the type and quantity of injected
fluids and the method and rate of injection (11-23-12 HAR). The operator of an injection well must

keep detailed records of the operation, including but not limited to the type and quantity of fluids, and
method and rate of injection per well (11-23-18 HAR).
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Plugging and Abandonment

An operator wishing to abandon awell must submit an application, and the well must be
plugged in amanner that will not alow detrimenta movement of fluids between formations (11-23-19
HAR).

Maine

MaineisaUIC Primacy State for ClassV wells. The Maine Department of Environmental
Protection adminigters the UIC program, with support from EPA Region 1. Title 38 of the Maine
Revised Statutes Annotated (MRSA) establishes, among other programs, the state' s ground water
protection program (38 MRSA 88 401-404), pollution control program, including waste discharge
licensing provisions (38 MRSA 8413), and ground water classification standards (38 MRSA 8465-C).
Rules contralling the subsurface discharge of pollutants by well injection implemented by the
Department of Environmenta Protection are found in 06 Code of Maine Regulations (CMR) Chapter
543.

Permitting

The rules controlling subsurface discharge of pollutants by well injection provide thet all
subsurface discharges of fluidsinto or through awel are prohibited except as authorized in accordance
with the rules. The date recognizes five classes of wdls, reflecting the definitions adopted by the
federa UIC program. Any subsurface discharge into or through a Class V wdll that would cause or
alow the movement of fluid into an USDW that may result in aviolation of any Maine Primary Drinking
Water Standard, or which could otherwise advsersdly affect human hedth, is prohibited (06-
096.543.3.D CMR). (The state designates ground water as either Class GW-A, for use as public
drinking water supplies or Class GW-B for uses other than drinking water supplies. However, no
ground water to date has been classfied as GW-B. The Primary Drinking Water Standards are set
forth in Department of Human Servicesrulesin 10-144A CMR 231.)

ClassV wedls must obtain a waste discharge license issued under 38 MRSA 8413 (1-B) prior
to the commencement of the discharge. Specifically 06-096.543.4.B CMR, which implements 38
MRSA 8413, datesthat for ClassV wdls, “Discharges of fluidsinto or through Class V wels may be
maintained, provided that (1) awaste therefor isissued by the Board (of Regulations) prior to
commencement of the discharge (or it is determined by the Board that the proposed discharge is
beyond the waste discharging licensing jurisdiction), and (2) any other applicable statutes and
regulations administered by the Board are satisfied, including the requirements of Section (3) D of these
regulations’. Section (3) D refersto the prohibition againgt violating Maine Drinking Water Standards
described in the previous paragraph.

However, there are exceptions to the discharge license requirements of 38 MRSA 8413 (1-B).

According to apublication titled “DEP Issue Profile - Underground Injection Control Program”
developed by the State of Maine DEP in June of 1998, “alicenseis not required for those ClassV

September 30, 1999 61



wells which discharge to a subsurface waste water disposa (septic) system permitted, designed and
ingaled in conformance with the Maine Subsurface Waste Water Disposal Rules (144A CMR 241)
and used soldy for the discharge of waste water”. 144 CMR 241 governs the Siting, design,
congtruction and ingpection of subsurface waste water disposal systemsin order to protect the hedth,
safety and welfare of the citizens of Maine. According to the introductory languagein 144 CMR 241,
“These rules provide minimum State design criteria for subsurface wastewater digposal to assure
environmenta sanitation and safety”. 1n 144 CMR 241 waste water is defined as, ... any domestic
waste water, or other waste water from commercid, industrid or resdentia sources of which issmilar
in qudity (both condtituents and strength) to that of domestic wastewater”. The definition continues
with, “domestic waste water is any waste water produced by ordinary living uses, including liquid waste
containing anima or vegetable matter in sugpension or solution, or the water-carried waste from the
discharge of water closets, laundry tubs, washing machines, sinks, dish washers, or other source of
water-carried wastes of human origin”.

ClassV wells dso can be redesignated or subject to additional regulatory requirements. Any
Class V wdll receiving toxic or hazardous compounds is redesignated as a Class 1V wel and, as such,
isprohibited. The rules controlling the subsurface discharge of pollutants also note that the Maine
Hazardous Waste, Septage, and Solid Waste Management Act (38 MRSA § 1301 et seq.) or the Site
Location of Development Act (38 MRSA 8§ 481 et seg.,) could apply to certain Class V wells.

New York

USEPA Region 2 directly implements the UIC program for Class V injection wellsin New
York. However, under the state’ s Environmental Conservation Law, the Department of Environmenta
Consarvation, Divison of Water Resources (DWR) has promulgated regulations in the state Code
Rules and Regulations, Title 6, Chapter X, Parts 703, 750 -758 that establish water quality standards
and effluent limitations and creste a State pollutant discharge dimination system requiring permits for
dischargesinto the waters of the state. Such discharges must comply with the standards in Part 703,
and must be monitored in accordance with requirements in Part 756.

Permitting

Applications for a State Pollution Discharge Elimination System (SPDES) permit must be
submitted on arequired form, describe the proposed discharge, supply such other information asthe
DWR requests, and are subject to public notice (751.1 DWR). SPDES permits must ensure
compliance with effluent limitations and standards, and will include schedules of compliance, monitoring
requirements, and records and reports of activities (Parts 751 - 756).

Operating Requirements

Effluent limits (Part 703) in the SPDES permit must be met. Monitoring and reporting
requirements in the SPDES permit must be met (756.1 DWR).
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Plugging and Abandonment
Not specified by statute or regulations.
Oregon

Oregon isaUIC Primacy date for ClassV wells. The UIC program is administered by the
Department of Environmenta Quality (DEQ). Under the state's Adminidrative Rules (OAR) pertaining
to underground injection, a“waste disposd well” is defined as any bored, drilled, driven or dug hole,
whose depth is greater than its largest surface dimension, which is used or is intended to be used for
disposd of sewage, indudtrid, agriculturd, or other wastes and includes drain holes, drywells, cesspools
and seepage pits, along with other underground injection wells (340-044-0005(22) OAR).
Congtruction and operation of awaste disposal well without awater pollution control facility (WPCF)
permit is prohibited. Certain categories of wells are prohibited entirely, including wells used for
underground injection activities that alow the movement of fluidsinto aUSDW if such fluids may cause
aviolation of any primary drinking water regulation or otherwise cregte a public health hazard or have
the potentid to cause significant degradation of public waters.

Permitting

Any underground injection activity that may cause, or tend to cause, pollution of ground water
must be approved by the DEQ), in addition to any other permits or approvals required by other federd,
sate, or local agencies (340-044-0055 OAR). Permits are not to be issued for construction,
maintenance, or use of waste disposal wells where any other treatment or disposa method which
affords better protection of public hedth or water resources is reasonably available or possible (340
044-0030 OAR). A waste disposa well, if not absolutely prohibited, must obtain a WPCF permit
(340-044-0035 OAR, 340-045-0015 OAR).

Sting and Construction

Permits for congtruction or use of waste disposal wdls include minimum conditions relating to
their location, construction, and use necessary to prevent migration of fluidsinto a USDW (340-044-
0035 OAR).

Abandonment and Plugging

Upon discontinuance of use or abandonment, awaste digposal well is required to be rendered
completely inoperable by plugging and seding the hole. All portions of the well which are surrounded
by “solid wal” formation must be plugged and filled with cement grout or concrete. The top portion of
the well must be effectively sedled with cement grout or concrete to a depth of at least 18 feet below
the surface of the ground, or if this method of sedling is not effective by a manner gpproved by the DEQ
(640-044-0040 OAR).
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Tennessee

USEPA Region 4 directly implements the UIC program for Class V injection well in
Tennessee. However, the state has enacted a regulation addressing underground injection in Section
1200-4-6-.01 of the Administrative Code (TAC) pursuant to the state' s Water Quality Control Act.
The dtatute protects dl waters of the state, including ground water. - Although the rules do not explicitly
address food processing wells, the rule defines Class V wells as those that are not Class |, 11, 111, or IV
(1200-4-6.06(5)(j) TAC).

Permitting

Under the Tennessee rules, condruction and operation of an injection wdll is prohibited unless
authorized by an injection well permit or by arule of the Tennessee Department of Environment and
Conservation (DE& C) (1200-4-6.03 TAC). No permit may be issued or authorization by rule alowed
where an injection well causes or dlows the movement of fluid containing any contaminant that would
result in the pollution of ground water. A permit or authorization by rule must include terms and
conditions reasonably necessary to protect ground water classified pursuant to 1200-4-6.05(1) from
pollution (1200-4-6.04(1) TAC). Injectioninto ClassV wells generdly is authorized by rule, subject
to compliance and demongtration of mechanica integrity (1200-4-6.07 TAC).

A permit gpplication mugt provide identification information and list dl permits or congtruction
approvas received or gpplied for under the UIC program under federd or state law. It must provide a
topographic map extending one mile beyond the property boundary, describe each well where fluids
areinjected, and dso wells, springs, surface water bodies, and drinking water wells within a quarter
mile of the facility property boundary (1200-4-6-08 TAC).

Sting and Construction

The variety of wdls and uses preclude specific congtruction sandards. A well must be
designed and congtructed for its intended use, in accordance with good engineering practices, and the
design and construction must be gpproved by the DE& C. Wdls must be constructed so that thelr
intended use does not violate the water quaity standards (1200-4-6-.14(7) TAC).

Operating Requirements

WEels are required to be operated in such a manner that they do not present a hazard to ground
water classified in the state (1200-4-6-.14(8) TAC). The well operator is required to monitor injection
fluids, injection operations, and loca ground water supplies in accordance with monitoring requirements
determined by the type of well, nature of the injected fluid, and water qudity of the receiving aquifer
(91200-4-6-.14(9) TAC).
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Plugging and Abandonment

The DE& C must gpprove a proposed plugging method and type of cement. Plugging may be
carried out by any recognized method that is acceptable to DE& C (1200-4-6-.14(11) TAC). Within
90 days after completion of plugging, the permittee shal provide the DE& C documentation that the well
has been adequately plugged and abandoned (1200-4-6-.14(9)).

West Virginia

West VirginiaisaUIC Primeacy date for ClassV wells. Regulations establishing the UIC
program are found in Title 47-13 West Virginia Adminidrative Code (WVAC) of state Regulations.
The state does not identify a separate category of ClassV indudtrial wells, but does specify that Class
V includes injection wells not included in Classes |, I1, 111, or IV (47-13-3.4.5. WVAC).

Permitting

ClassV injection wells are authorized by rule unless the Office of Water Resources of the
Divison of Environmental Protection requires an individua permit (47-13-12.4.a. and 47-13-13.2
WVAC). Injection is authorized initidly for five years under the authorization by rule provisons.

Operating Requirements

Owners or operators of ClassV wels are required to submit inventory information describing
the wdll, including its congtruction features, the nature and volume of injected fluids, dternative means of
disposd, the environmenta and economic consequences of well digposa and its dternatives, operation
gtatus, and location and ownership information (47-13-12.2 WVAC).

Rule-authorized wells must meet the requirements for monitoring and records (requiring
retention of records pursuant to 47-13-13.6.b. WVAC concerning the nature and compaosition of
injected fluids until 3 years after completion of plugging and abandonment); immediate reporting of
information indicating that any contaminant may cause an endangerment to USDWSs or any mafunction
of the injection system that might cause fluid migration into or between USDWSs, and prior notice of
abandonment (47-13-13.6 WVAC).

The rules enact agenerd prohibition againgt any underground injection activity that causes or
alows the movement of fluid containing any contaminant into USDW, if the presence of that
contaminant may cause aviolaion of any primary drinking water regulations under 40 CFR Part 142 or
promulgated under the West Virginia Code or may adversdly affect the hedth of persons. If at any time
aClassV wdl may cause aviolation of the primary drinking water rules the well may be required to
obtain a permit or take such other action, including closure, that will prevent the violation (47-13-13.1
WVAC). Inventory requirements for Class V wells include information regarding pollutant loads and
schedules for attaining compliance with water qudity standards (47-13-13.2.d.1 WVAC).
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If protection of a USDW isrequired, the injection operation may be required to satisfy
requirements, such asfor corrective action, monitoring, and reporting, or operation, that are not
contained in the UIC rules (47-13-13.2.c.1.C. WVAC).

Plugging and Abandonment

A Class V wdl required to obtain an individua permit will be subject to permit conditions
pertaining to plugging and abandonment to ensure that the plugging and abandonment of the well will
not alow the movement of fluids either into a USDW or from one USDW to another. A plan for
plugging and abandonment will be required (47-13-7(f) WVAC).

Wisconsin

Wisconsan isaUIC Primacy state for ClassV wells. The Department of Natura Resources
(DNR) has promulgated regulations in Chapter 812 of the Natura Resources Adminigirative Code
pertaining to well condruction. They prohibit injection except in limited cases.

“The use of any well, drillhole, or water system for the underground placement of any waste,
surface or subsurface water or any substance. . . is prohibited unless the placement isa
department-gpproved activity necessary for remediation of contaminated soil, ground water, or
an aquifer (NR 812.05).

Permitting
DNR regulations establish the requirements for discharge permits to discharge from a point

source, including awell, to the waters of the state, including ground waters (NR Chapter 200). Thelist
of exclusons from the discharge prohibition does not include food processing wells (NR 200.03(3)).
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