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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Executive Summary

The Safe Drinking Water Act established the Underground Injection Control (UIC) program to
ensure that underground injection of wastes does not endanger an underground source of
drinking water. Under UIC regulations, an injection well is a hole in the ground, deeper than
it is wide, that receives wastes or other fluid substances. Types of injection wells range from
deep cased wells to shallow sumps, drywells, and drainfields. -The report describes the five
classes of UIC wells and summarizes relevant regulations for each class of wells and for the UIC
program.

The main focus of the report is Class IV and V shallow injection wells. Class IV wells are
prohibited and should be closed when they are identified. Class V wells are generally authorized
by rule, but EPA or a delegated state may require a permit for a Class V well. In the absence
of detailed Federal regulations on operation and closure of shallow injection wells, a DOE well
operator must rely on other guidance and information. This report provides recommendations
on sound operating and closure practices for shallow injection wells. In addition to
recommendations contained in the text, the report contains, as appendices, copies of several
relevant EPA documents that provide additional information on well operation and closure.

Another appendix contains information on the UIC programs in 21 states in which there are
DOE facilities discharging to injection wells. The appendix includes the name of the responsible
regulatory agency and contact person, a summary of differences between the state’s regulations
and Federal regulations, and ary closure guidelines for Class IV .and V wells.




Chapter 1 - Background

Pu e and Organization of Report

This document is intended to assist U.S. Department of Energy (DOE) personnel comply with
the UIC program and understand what practices are included in the term "injection well". DOE
has operated, and currently operates, injection wells at many of its facilities. Preliminary
information on the types and numbers of injection wells found at specific DOE sites is available
from EH-232. Chapter 2 includes a summary of the Federal UIC regulations; the full text of
the Federal UIC regulations is found in 40 CFR Parts 144-148. Appendix A includes
descriptions of selected state UIC regulations that differ from the Federal regulations.

Because there are currently no Federal regulations for Class V wells, both DOE facility
representatives and regulators may be uncertain about what constitutes acceptable practices for
operating Class V wells and for closing Class IV or V wells. Chapter 3 provides a compilation
of recommended operating practices for Class V wells and recommended closure practices for
Class IV and V wells. This information was compiled through communication with UIC
program staff from states and EPA regions. Copies of various documents that provide general
background information on injection well operation and closure are included as Appendices B-E.
The information presented in this report can be of assistance to DOE facility personnel in

preparation of site-wide best management plans (BMPs) or protocols for proper management of
injection wells. g

What Is An Injection Well?

Under the Environmental Protection Agency’s (EPA’s) Underground Injection Control (UIC)
program rules, an injection well is defined as, "a 'well’ into which ’fluids’ are being injected."
A well is defined as, "a bored, drilled or driven shaft, or dug hole, whose depth is greater than
the iargest surface dimension.” A fluid is defined as, "any material or substance which flows
or moves whether in a semisolid, liquid, sludge, gas, or any other form or state." In other
words, an injection well is a hole in the ground, which is deeper than it is wide and that receives
wastes (other than solid wastes') or other fluid substances. At this time, there is uncertainty
about whether activities like the Waste Isolation Pilot Plant, which would emplace containerized
liquids into the ground through a deep narrow shaft, are considered to be injection wells.

There are several types of injection wells, which are described below. A traditional injection
well is a relatively deep, cased well drilled for use as an injection well, or converted to injection
from some other use. A drain field or leach field is a means of distributing liquid in the
subsurface soils. Typically a drain field or leach field consists of several horizontal pipes

'The term "solid waste" is used here to describe wastes that are physically solids. Under
the Resource Conservation and Recovery Act (RCRA), "solid waste" has a different legal
definition that includes liquids, semisolids, and gaseous materials.
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radiating in different directions from a distribution point. The liquid flows out through holes
in the pipes and soaks into the soil. A drywell is a vertical hole filled with rocks. The hole
may be cased with pipe or may be open. Water flows into the rocks and slowly percolates out

the bottom of tie drywell into the soil. A sump is a hole in the ground which typically is not
filled with rocks. Liquids enter the sump and percolate into the soil. .

Under the UIC program, drain fields, leach fields, drywells, and sumps are considered to be
injection wells even though traditionally they have not been thought of as wells. Drain fields

and leach fields have a linear dimension (although it is oriented horizontally) that is longer than
the diameter or width of the structure. '

lasses of Injection Well

The UIC regulations set up five classes of injection wells. Each of the well classes is briefly
described below.

Class I Wells

Class I wells are used for disposal of hazardous or non-hazardous wastes below the lowest usable
aquifer or underground source of drinking water (USDW). It is believed that the wastes can be
safely disposed at these depths if the wastes can be isolated from any USDW.

The Federal regulations contain detailed requirements for siting, constructing, opsrating,
monitoring, and closing Class I wells to ensure that contaminants are unable to migrate into a
USDW. There are over 500 Class I wells in 22 states, particularly in the Gulf Coast states.

Class II Wells

Class I wells are used for injection of oil and gas industry wastes, “injection of fluids for
enhanced oil recovery, or underground storage of liquid hydrocarbons. As oil and gas are
recovered from wells, a substantial quantity of salt water, known as produced water, is
frequently brought to the surface. About 30% of the produced water generated in the United
States is disposed of through Class II injection wells. Figure 1 shows a cross-section of a typical

Class I well. This is very similar to a Class I well, except that in a Class I well, cement
replaces the drilling mud all the way to the top of the well.

As an oil field becomes depleted, less oil can be recovered from it. To maximize oil
production, produced water, steam, or other gases are injected into the oil fields to flush more
of the remaining oil from the field. The materials injected for this enhanced oil recovery
process are injected through Class IT wells. In some cases, Class II wells are used to store crude
oil, liquified petroleum gas, and other liquid hydrocarbons in underground rock formations.




The Federal regulations for Class II wells contain detailed requirements for construction,

monitoring, operations, and closure. There are approximately 170,000 Class II wells in 31
states.

Class III Wells

Class IIT wells are those used for mineral extraction. There are two primary mining processes
that use Class III wells. In solution mining, water or steam is pumped into an injection well

where it dissolves the mineral being sought, typically salt or sulfur. The liquified mineral
solution is then pumped to the surface.

The in situ leaching procedure is commonly used to extract uranium, gold, and copper. Under
this type of mining, water with particular properties is injected into a mineral-bearing formation
where it gradually leaches out the mineral from its native ore. The concentrated solution is then
pumped to the surface. |

The Federal regulations for Class III wells contain detailed requirements for construction,
monitoring, operations, and closure. There are approximately 21,000 Class Il wells in 16

states, primarily in the south-central and southwestern states. Figure 2 shows a cross-section
of two types of Class III wells. '

Class IV Wells

Class IV wells are those in which hazardous or radioactive wastes are injected into or
above a USDW. Class IV wells are considered to be a threat to USDWs and are prohibited.
If a Class IV well is identified, it must be closed and may possibly be subject to remediation.

Class V Wells

The final class of injection wells is not a specific type of well but a catch-all for all injection
wells not falling into one of the other classes. Class V wells include drywells, sumps, drain
fields, drainage wells, and septic systems, among others. Figures 3 - 5 show cross-section
drawings of a drywell, stormwater drainage well, and a septic system, respectively. Class V

welis have been widely used in many parts of the country, but they have not typically been
subject to extensive permitting requirements.

Because of the diversity of Class V wells, the EPA has sub-divided the class into seven main
categories composed of 30 individual well subclasses. The subclasses are shown in Table 1.
About 83% of all Class V wells belong to two categories -- drainage wells (57%) and sewage
related wells (26%). Current EPA inventories have identified about 170,000 Class V wells,

although it is probable that many more Class V wells have not yet been identified or reported
to regulators.

Under Federal UIC regulations, all Class I, II, or IIl wells must be permitted by the EPA or a

3




delegated state, but Class V wells are authorized by rule and generally are not required to obtain
permits until such time as Class V regulations become applicable. Under certain circumstances,
EPA may require a permit, and states which have been authorized to administer the UIC
program may do so under state authority. Owners or operators of Class V wells must submit
an inventory of their Class V wells to EPA or a delegated state agency.

Figure 6 shows the relationship between USDWs and the different classes of injection wells.
Class IV wells are not shown in Figure 6, but they would be comparable to the Class V wells.

Statutory Basis for the UIC Program

The Safe Drinking Water Act of 1974 (SDWA) established the UIC Program to protect USDW's
from contamination through injection of wastes. The SDWA contains provisions that allow EPA
to delegate authority for administration and enforcement of the UIC program to the states.
Many states have received UIC program delegation. In those states that have not received UIC
program delegation, the regional EPA office administers and enforces the program.

The Resource Conservation and Recovery Act (RCRA) requires EPA to evaluate the safety of
injecting hazardous wastes into deep injection wells and to prohibit injection of certain wastes
if necessary. RCRA also includes a prohibition on injection of hazardous waste into or above
a USDW (Class IV well), but provides an exception to this prohibition for response actions or
corrective actions conducted under the Comprehensive Environmental Response, Compensation

and Liability Act (CERCLA). In order to qualify for the CERCLA exemption, the injected
water must be treated ground water that was withdrawn from the same aquifer to which it is

being returned, and the response or corrective action must be sufficient to protect human health
and the environment.




Figure | - Cross-section of a Typical Class II Well
(from EPA, 1989)
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Figure 2 - Cross-sections oi' Two Types of Class IIl Wells
(from EPA, 1989)
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Figure 3 - Cross-section of a Drywcll (Class V)
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Figure 4 - Cross-section of a Stormwater Drainage Well (Class V)
(from UIPC, 1990)
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Figure 5 - Cross-section of a Septic System (Class V)
(from UIPC, 1990)
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Table 1 - Class V Injection Well Subclasses (from EPA, 1989)

Ennd Water

EPA |
Name of Wetl Type and Description Contamination Potentisl Contaminants Well
Potential Code
DRAINAGE WELLS (a.k.a. DRY WELLS) .. .
Agricultural Drainage Wells — reccive irrigation tailwaters, other field High ;':;:;:::‘ s:::"m“"' pathogens, metals transported by SF1
drainage, animal yard, feedlot, or dairy runoff, etc. * )
Storm Water Brainage Wells — receive storm water runoff from paved X Heavy metals (Cu, Pb, Zn) organics, high tevels of coliform | -
areas, including parking lots, streets, residential subdivisions, building Moderate bacteria. Contaminants from streets, roofs, lan, areas, sD2
roofs, highways, etc. Herbicides, Pesticides. . .
::g::;e‘:siz‘:?ﬁtsw;;:ﬂ:z:&m water runoff from developments High-Moderate | Variable: pesticides, nutrients, coliform bacteria. sD3
Industrial Drainage Wells — wells located in industrial areas which Usually organic solvents, acids, pesticides, and various other
primarily receive storm water runoff but are susceptible to spills, leaks, | High-Moderate | industrial waste constituents. Similar to storm drainage wells |  sp4
or other chemical discharge. but usually higher concentrations. . .
Special Drainage Wells — used for disposing water from sources other
than direct precipitation. Four types were reported: landslide control . . . .
drainage wells (MOntana), potable water tank overflow drainage wells | Moderate-Low ﬁ.‘::{é&:edma:fﬁm water, pH imbalance, algaccides, $G30
(Idaho), swimming pool drainage wells (Florida), and lake level control * : .
drainage wells (Florida)
GEOTHERMAL REINJECTION WELLS : N

Electric Power Reinjectic-, Wells — reinject geothermal fluids used to| Moderate P";r‘m"“'"“- minerals and metals in solution. (As, Bo, Se), | g
generate electric power — deep wells. suliates.
Direct Heat Reinjection Wells — reinject geothermal fluids used to M Hot geothermal brines with TDS between 2,000 to 325,000 SAG
pravide heat for large buildings or developments — deep wells. oderate | men, Co,, CaSO., St and Ba, As, . A
Heat Pump/Air Conditioning Return Flow Wells — reinject grounctwater Potabie water with temperatures ranging from 90° to 110° SA7
used to heat or cool a building in a heat pump system — shaliow wells. Low F., may have scale or corrosion inhibitors.
Groundwater Aquaculture Return Flow Wells — reinject groundwater Used geothermal waiers which may be highly mineralized &
or geothermal {luids used to support aquaculture. Non-geothermal Moder. include traces of arsenic, boron, Ruoride, dissolved & SAS
aquaculture disposal wells are also included in this category (e.g. Marine Me suspended solids, animal detritus, perished animals and
aquariums in Hawaii use relatively cool sea water). bacteria. -

DOMESTIC WASTEWATER DISPOSAI. WELLS Sotuble organic & inorganic compounds including houschold | ’p
Untreated Sewage Waste Disposal Wells — receive raw sewage wastes High chemicals. Raw sewage with 99.9% water and .03% sus- “SWé =
rmwmpingmhumb«vehkluvhkheoueasuchmfm pended solid. May contain pathogenic bacteria & viruses, .
single or multiple sources. (No treatment) nitrates, ammonia. c
Cesspools — including multiple dwelling, community, or regional . &
cess , or other devices that receive wastes and which must have Sohbkmnnk&hmunkmwmdsindudmhomehold )

pools s . chemicals. Raw sewage with 99.9% water and .03% sus-
an open bottom and sometimes have perforated sides. Must serve High pended solid. May contain pathogenic bacteria & viruses. | SW10
greater than 20 persons per day if receiving solely sanitary wastes. nit . ia * S
(Settling of solids) rates, ammoania. ‘
Septic Systems (Undifferentiated Disposal Method) — used to inject the . .
i o o e S, o by o iyt e i ety 9. 5% e O |
munity, or regional business estsblishment septic tank. Must serve High-Low clude nit.ma. chlorides, sulfates, sodium, calcium, and fecal| SW11
greater than 20 persons per day if receiving solely sanitary wastes. coliform . . . * * .
(Primary Treatment) .
Septic Systems (Well Disposal Method) — examples of wells include . N P .
S e i covieie: o e T S Yot i s s i sty 9099 e
sion is less than or equal 10 the depth dimension. Must serve greater High-Low tude nitrates, chlorides, sulfates sodium, calcium, and fecal| SW3!
than 20 pesons per day if receiving solely sanitary wastes. (Less treat- coliform Aaand e . “ -
ment per square area than SW32) )
Septic System (Drainfield Disposal Method) — examples of drainfields Varies with type of system: ﬂuids' lypial!y 99.9%_ water (:by .
include drain or tile lines, and trenches. Must serve more than 20 per- High-L weight) and .03% suspended solids: major coastituents in- sW32
sons per day if receiving solely sanitary wastes. (More trestment per igh-Low | 4 40 nitrates, chlorides, sulfates, sodium, calcium, and fecal
square area than 5W3l) coliform.
Domestic Wasiewater Treatment Plant Effluent Disposal Wells — dispos: ; i P
of treated sewage or domestic effluent from small package plants up High-Low Lowe:‘l:vn:’!s;t; ou;mcs and bacteria than other septic SWi12
t0 large municipal treatment plants. (Secondary or further ireatment) Rén poois.
M
MINERAL AND FOSSIL FUEL RECOVERY RELATED WELLS
Mining, Sand, or Other Backfill Weils — used to inject a mixture of
water and sand, mill tailings, and other solids into mined out portions .
of subsurface mines whether what is injected is a radioactive waste or Moderate Acidic waters X1
not. Also includes special wells used to control mipe fires and acid mine
drainage wells.
fotutien Miming W ells — used for in-situ solution mining in conven- 2.4% sulfuric acid. pH less than 2 for copper & ferric cyanide sX14
uonal mines. such as stopes leaching. Moderate-Low | i i0n for gold or silver. ’
hln::: :-:;‘slx:lflazi?;:-;:di“s - used for in-situ recovery of coal, Moderate Steam, air. solvents, igniting agents. sxis
sremio 30 ae Rerurt Flow Woally — used to reinject spent Dnne 1nto the
ame ‘ormation from which it was withdrawn after extraction of Low \'ariable
halogens or :herr salts.
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Table 1 (continued)

Name of Well Type and Description

Ground Water
Contamination
Potential

Potclllgl Contaminants

INDUSTRIAL/COMMERCIAL/UTILITY DISPOSAL WELLS
Cooling Water Return Flow Wells — used to inject water which was
used in a cooling process, both open and closed loop processes.

Low-Moderate

Anti-sealing additives, thermal poltution, potentiat for in-
dustrial spills reaching ground water.

Industriai Process Water and Water Disposal Wells — used to dispose
of a wide variety of wastes and wastewaters from industrial, commer-
cial, or utility processes. Industries include refineries, cheraical plants,
smelters, pharmaceutical plants, laundromats and dry cleaners, tan-
neries, carwashes, laboratories, etc. Industry and waste stream must
be specified (c.g. Petroleum Storage Facility—storage tank condensa-
tion water; Electric Power Generation Plant—mixed waste stream of
laboratory drainage, fireside water, and boiler blowdown; Car Wash-
Mixed waste stream of detergent, oil and grease, and paved area
washdown; Electroplating Industry—spent solvent wastes; etc.).

Potentially any fluid disposed by various industries,
suspended solids, alkalinity, sulfate volatile organic
compounds.

Automobile Service Station Disposal Well — repair bay drains connected
10 a disposal well, Suspected of disposal of dangerous or toxic wastes.

Heavy metals, solvents, cleaners, used oil and fluids,
detergents, organic compounds.

RECHARGE WELLS
Aquifer Recharge Wells — used to recharge depleted aquifers and may
inject fluids from a variety of sources such as'lakes, streams, domestic
wastewater treatment plants, other aquifers, etc,

Variable: water is generally of good quality

Saline Water Intrusion Barrier Welis — used to inject - ater into fresh
mmfmwmhmaﬂmhoﬁuhmmlfn

Varles: advanced treated sewage, surface urban aad
agricultural runoff, and imported surface waters.

Subsidence Control Wells — used to inject fluids into a non-ofl or sas

producing zone to reduce or eliminate subsidence associated with over-

dnnofrrelhmerudno(usedtonhepurpouoloﬂormunlm
production.

No 'specific type of injected fluid noted, similar to aquifer
recharge wells. .

MISCELLANEOUS WELLS

MMmeeDWWdh—mMMvemedwm
other than Class 1V wells. .

Low-level radioactive wastes.
\

Experimental Technology Wells ~ wells used in experimental or un-
ptmtechnobdaauhupuumkhodtulohnbnmlnh;vdhh
previously unmined

areas.
Aquifer Remediation Related Wells — wells used to » control,

Varies depending on project.

prevent
or remediate aquifer pollution, including but not limited to Sueprfund
sites.

Nutrients used in Biodegradation of organics, oil/grease,

Abandoned Drinking Water Wells — used for dhponl of waste.

Potentially any kind of fluld, particularly brackish or saline

water, and sewage. :

Other Weils — any other unspecified Class V wells: Well type/purpose
and injected fluids must be specified.

Variable




Chapter 2 - Overview of Federal Requirements for the UIC Program

The SDWA directs EPA to develop regulations for the protection of underground sources of
drinking water from contamination by the subsurface injection or emplacement of fluids through
wells. EPA promulgated these regulations under 40 CFR Part 124 and 40 CFR Parts 144
through 148. The regulations specify permitting requirements, minimum standards and technical
requirements for the proper siting, construction, operation, monitoring, and plugging and
abandonment of injection wells. The next several sections of this chapter provide a brief
summary of the key requirements of the Federal UIC regulations. Many states have their own
UIC requirements that are summarized in Appendix A.

Order DOE 5400.5, Radiation Protection of the Public and the Environment, contains
requirements for disposal of liquid wastes containing radionuclides. The final section of this

chapter summarizes the portions of Order DOE 5400.5 relevant to disposal of such wastes to
ground water.

40 CFR Part 144 - Under nd Injection Control F

This Part contains permitting and program requirements for the UIC program, along with
definitions. Injection wells are divided into five classes, as discussed previously in Chapter 1.
Injection of fluids into injection wells must be authorized by rule (i.e., blanket coverage without

making application or receiving a permit) or by permit. Discharges into Class IV wells are
prohibited.

Authorization by Rule

Owners or operators of all injection wells authorized by rule must submit inventory information
no later than one yea- after the date of approval or effective date of the UIC program for the
state unless the facility has interim status under RCRA. All states considered in this study have
had UIC programs in effect since the mid-1980s. Therefore, inventory information should
already have been submitted for all wells intended to be authorized by rule. At minimum,
inventory information shall include:

° facility name and location;

° name and address of legal contact;

° ownership of facility;

° nature and type of injection wells; and
o operating status of injection wells.

Requirements for Class I, II, and III wells, authorized by rule, include 24-hour reporting of any
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noncompliance which may endanger human health or the environment, preparation of a plugging
and abandonment plan, casing and cementing specifications, operating specifications, monitoring
specifications, and reporting specifications. EPA may require the owner or operator of an

injection well authorized by rule to apply for a permit on a case-by-case basis for the following
reasons:

] the injection well is not in compliance with any of the regulatory requirements;

° the injection well is no longer within the category of wells and types of well
operations authorized by the rule;

® the protection of an USDW requires that the injection operation be regulated by
requirements that are not contained in the rule; or

L the period of coverage for authorization by rule has expired.

Authorization by Permit

All underground injection operations not authorized by rule must apply for a permit. Under the
provisions of 40 CFR 144.31, the application shall include, among other items:

° facility name and mailing address, location, and standard industrial
classification (SIC) codes;

L name, address, telephone number, and ownership status of the operator;

] all relevant environmental permitting information, including permits obtained
under the SDWA, RCRA, the Clean Water Act, and the Clean Air Act;

] topographic map; and
] description of the nature of the business.

Area permits may be obtained for wells that:

o do not inject hazardous waste;

® are operated by a single operator; and

® are located within the same well field, facility site, or similar unit in the same
state.
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Emergency permits may be obtained if they are necessary to prevent imminent and substantial

endangerment to the health of persons or a substantial and irretrievable loss of oil or gas
resources.

Class I and Class III permits are to be reviewed by regulators at least once every five years to
determine whether they should be modified. Permits for Class I wells are effective for a fixed
term not to exceed 10 years. In cases where EPA or a delegated state requires a permit for a
Class V well, the permit is effective for a fixed term not to exceed 10 years.

40 CFR Part 145 - Stat CP m Reguirem

The SDWA provides for states to be delegated authority to administer the UIC program.
Approval of a particular program is based on a finding that the program meets the minimum
standards and technical requirements contained in 40 CFR Part 145. States whose programs
have been approved by EPA are known as primacy states. These states have primary
enforcement responsibility for the regulation of injection wells ia their states.

In those instances where a state has opted not to submit a program for approval, or where the
submitted program does not meet the minimum standards and technical requirements, the
program is promulgated and administered by EPA. States with Federally-administered programs

are known as direct implementation states. Figure 7 shows the UIC Class V program status of
the states considered in this study.

40 CFR Part 146 contains technical criteria and standards for Class I, I, III, and V wells. The
criteria and standards are detailed for Class I, II, and IIT wells, but are very limited for Class
V wells. No criteria and standards have been promuigated for Class IV wells.

Well Construction Requirements for Class I, Class II, and Class III Wells

Construction requirements for Class I and new Class II wells require proper siting, casing, and
cementing of wells to prevent movement of fluids into or between USDWs. New Class III wells
must be similarly cased and cemented. This requirement is waived for new wells in existing
projects where substantial evidence exists that no contamination of an USDW would result. In
addition, specific technical requirements include geophysical logging and other appropriate
testing during drilling and construction.

Operating Requirements for Class I, Class IT and Class Il Wells

Class I and Class IIT wells must be operated so that injection pressure does not initiate new
fractures or propagate existing fractures in the injection zones. Class II wells must be operated
so that injection pressure does not initiate new fractures or propagate existing fractures in the
confining zones adjacent to USDWs. Injection pressure must not cause movement of injection
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or formation fluids into USDWs.

Injection between the outermost casing protecting USDWs and the well bore is prohibited for
Class I, Class IT, and Class Il wells. For Ciass I injection wells, the annulus between the
tubing and the long casing string must be filled with a fluid and pressurized, subject to approval
by regulatory authorities. A packer (device used to seal off the bore of the well at a specific
depth) must be placed immediately above the injection zone, unless an alternative to a packer
has been approved by the regulatory agency.

Monitoring Requirements for Class I, Class II, and Class III Wells

Monitcring requirements for Class I, Class II, and Class III wells must include sufficiently
frequent analyses of injected fluids to yield representative data. In addition, monitoring must
be conducted for injection pressures, flow rates, and injected volumes. For Class I injection
wells, monitoring the pressure on the annulus between the tubing and the long string of casing

is also required. Mechanical integrity must be demonstrated for these wells at least once every
five years.

Monitoring programs for Class I wells should include monitoring well data within the area of
review, an area surrounding the well. For Class II wells, monitoring results must be retained
uatil the next permit review. Class III well monitoring requirements include monitoring of fluid
in the injection zone and any associated monitoring wells. Class II hydrocarbon storage and
enhanced recovery wells and Class III wells may be monitored on a field or project basis.
Manifold monitoring is acceptable for Class II wells, provided the wells are operated with a

common manifold and the owner/operator demonstrates that manifold monitoring is comparable
to individual well monitoring.

Reporting Requirements for Class I, Class II, and Class Il Wells

Quarterly reporting of the physical and chemical characteristics of the injectate and monthly
reporting of the injection pressure, flow rate and volume, and annular pressure are required for

Class I wells. Annual reporting is required for Class II wells. Quarterly reporting is required
for Class II wells.

Requirements for Class IV and Class V Wells

Construction, operation, and maintenance of Class IV injection wells is generally prohibited;
however, using Class IV wells to reinject treated contaminated ground water under an approved
ground-water remediation project is allowed (40 CFR 144.13).

Class V wells are authorized by rule unless the owner or operator is required by EPA to obtain
a permit on a case-by-case basis. Owners or operators of any Class V well are required to

notify and submit inventory information to the regulatory agency within one year of the effective
date of the applicable UIC program.
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4 P 47 - I nd Injecti ntrol

This Part lists the UIC programs in each state, including the responsible regulatory agency, the
enabling legislation, the citations for the applicable regulations, and the program’s effective date.

4 48 - W. jection R

40 CFR Part 148 identifies hazardous wastes that may not be disposed into a Class I hazardous
waste injection well. Wastes otherwise prohibited under Part 148 may be injected if:

] the operator has obtained an extension of the effective date of any prohibition;

® an exemption has been granted;

the waste is generated by a conditionally exempt small quantity generator; or
° the wastes are hazardous only because they exhibit hazardous characteristics and:

- the wastes no longer exhibit any prohibited hazardous waste characteristic
at the point of injection; and

- are disposed into a non-hazardous injection well or a hazardous injection
well that receives only non-prohibited hazardous wastes.

State UIC Requirements

DOE facilities in 21 states operate, may operate, or have operated shallow injection wells,
Many of these states have adopted state regulations or policies for Class IV and V wells. For
each state with regulations or policies, Appendix A lists:

L the responsible agency and contact person;

° a summary of differences between the state’s regulations and Federal regulations;
and

° closure guidelines for Class IV and V wells.
Qrder DOE 5400.5

Order DOE 5400.5, Radiation Protection of the Public and the Environment, contains
requirements for disposal of liquid wastes containing radionuclides to ground water. The use
of soil columns -- described in the Order as trenches, cribs, ponds, or drain fields -- for disposal
of radionuclide-bearing wastes must be discontinued at the earliest practicable time. It should
be noted that although trenches, cribs, and ponds release contaminants to ground water, they
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Figure 7 - Class V Primacy Status of States
with DOE Facilities Using UIC Wells

% Direct Implementation State
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Chapter 3 - Recommendations for Site-Specific Management Practices for Class V Wells

As stated in Order DOE 5400.1, General Environmental Protection Program, DOE’s policy is
to conduct its operations in an environmentally safe and sound manner. DOE is committed to
good environmental management practices to minimize risks to the environment and public
health, and to anticipate and address potential environmental problems before they pose a threat
to the quality of the environment or io the public. As evidence of its environmental protection
philosophy, DOE’s draft Ground-Water Protection Policy (November 6, 1992) emphasizes

prevention of future ground-water contamination and encourages efforts to identify and properly
manage potential contamination sources.

Since there are no specific Federal regulations for operating or closing Class V injection wells,
it is necessary for each DOE well operator® to establish appropriate practices that identify Class
V wells and ensure that they are operated and closed in a manner consistent with the
Department’s ground-water protection goals. To assist in establishing site-wide BMPs, this
chapter presents a variety of recommended operating and closure practices based on information
gathered through communication with states, industrial groups, and EPA regional offices. In
addition to the general information presented in the chapter, more detailed information is
provided in Appendices C-G. Additional descriptions of each information source are also given.
DOE well operators should consider the information presented in this report when preparing site-

wide BMPs. In addition, operators should use professional judgement to incorporate any other
available technical information into site-wide plans and protocols.

Although there are no specific Federal regulations for operating or closing Class V wells, there
may be relevant state regulations. It is possible that some DOE facilities are operating Class V
wells that have not been reported to appropriate regulatory agencies. It is also possible that
some DOE facilities are unknowingly operating Class V wells. In either case, the facility may
be operating the wells in a manner that would be unacceptable to the regulatory agency. It is
strongly recommended that DOE well operators maintain regular communication with state or
Federal regulators. Operators should inform regulators as to the types of wells being operated
and should determine the operating and closure practices that must be followed.

Recommended Operating Practices

The Federal regulations contain no specific operating requirements for Class V wells, but 40
CFR 144.12 (a) prohibits operation of an injection well in a manner that causes a violation of
a primary drinking water regulation or adversely affects human health. Consequently, DOE well

? Throughout this chapter, reference is made to DOE well "operator”. It is understood that
ultimately, the DOE facility’ managers (both government and contractor) bear the responsibility
for all activities at the facility. This report does not attempt to assign specific responsibilities

to different individuals. The term "operator” is used to designate any person responsible for
operation or management of an injection well at a DOE facility.
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operators should ensure that Class V wells are operated in a manner that does not endanger a

USDW. There are several components to a site-wide BMP for injection wells that should be
followed. These components include:

° identification of injection wells;

° characterization of injectate quality;

® techniques for pollution prevention;

o waste treatment practices;

o spill control practices; .and

] monitoring and recordkeeping practices.

Each component is discussed below.
Identification of Injection Wells

Chapters 1 and 2 explain what disposal practices fall under the definition of Class IV and V
injection wells. A DOE well operator should conduct a site inventory to identify all potential
active and inactive shallow injection wells. Only active injection wells are discussed under the
operating practices section of this chapter; closure of inactive wells is discussed in a later
section. A site inventory can rely on DOE documents such as Environmental Audit reports and
Tiger Team reports, and on the personal knowledge of current or former site employees. If
there is uncertainty about whether a particular disposal practice is considered to be an injection
well, the operator should seek an opinion from the regulatory agency.

Any shallow injection wells identified through the inventory should be reported to the relevant
regulatory agency. If any Class IV wells are identified, no additional materials should be
injected through them, and closure should be initiated, as described later in this chapter. If the
DOE facility is located in a primacy state, the state may require permits or specific BMPs for
Class V wells. The state may also prohibit certain types of Class V wells.

Characterization of Injectate Quality

A DOE well operator must know what material is entering the injection well. Knowledge of
injectate characteristics for each well is crucial to preventing endangerment of ground water.
This can be accomplished to some extent through process knowledge, but should be
supplemented, where necessary, by chemical monitoring.

In order to determine injectate characteristics, each well and its associated systems should be
isolated. For example, a storm water drainage well may have been constructed to accept
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wastewater through subsurface piping. -In order to determine injectate sources and
characteristics, the operator should make every effort to locate inlets to the system (floor drains,
sink drains, process discharge lines, etc.) so that potential contaminants may be identified. With
this knowledge, the operator will be able to isolate potentially harmful contaminants and take
appropriate measures to protect the environment. The operator should define the characteristics

of each isolated waste stream and take action to mitigate and control discharge of contaminants
which may endanger ground water.

The DOE well operator should document waste stream characteristics and sources for each
injection well and implement procedures to identify any new waste streams prior to their

injection. The operator should also take appropriate measures to ensire that unauthorized waste
streams are not disposed of through injection wells.

Techniques for Pollution Prevention

The DOE complex recognizes the advantages of poilution prevention. Pollution prevention is
preferable and more cost-effective than cleaning up contaminated ground water. DOE
announced its Policy on Waste Minimization and Pollution Prevention on August 20, 1992. Also
Chapter 3 of Order DOE 5400.1 contains requirements for site-wide waste minimization and
pollution prevention planning. A draft revised Order, DOE 5400.1A, is currently being

developed to broaden the requirements for pollution prevention planning to apply to all media,
including ground water.

Underground injection operating practices can be improved through pollution prevention. While
there are some process-specific pollution prevention techniques, other methods are more generic
and are based on: a) excluding any pollutants that are external to the waste stream from the well;
or b) removing any undesirable components of the waste stream through process changes prior
to injection. Recommended pollution prevention-based management practices for Class V well
operations that should be considered by DOE well operators are presented below:

Exclusion of External Sources of Pollutants

® Isolate and separate potential contaminant sources, such as product drums,

batteries, and waste handling areas, from storm water drainage wells and
associated drainage areas.

Properly segregate and dispose of hazardous wastes in accordance with RCRA
requirements.

Pave areas where frequent spills occur and construct containment devices such as

berms, barriers, and channels to prevent accidental spills to storm water drainage
wells.

Cover storage areas to isolate materials from precip’ation or collect storm water
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from outdoor storage areas for alternate disposal.

] Conduct regularly scheduled internal inspection and maintenance to identify
potential leaks and spills from storage and equipment failure, and take necessary
corrective action to avoid releases which may affect the environment.

B Implement a waste reduction and minimization program and recycle whenever
possible.

®

Provide specific direction for employees regarding substances which may not be
disposed through sink drains.

han imi ndesirabl ntaminan

o Plug unnecessary floor drains and other uncontrolled inlets to the injection
system.

° Replace potentially harmful products with alternative products whenever possible.

® Limit or restrict water treatment additives, such as scale inhibitors and biocides,
to systems connected to Class V injection wells.

® Eliminate plumbing cross connections (e.g. floor drains unexpectedly leading to
drainage wells).

° Utilize recirculating solvent baths.

° Install holding tanks to replace discharges to Class V wells where necessary.

A good source of informiation on pollution prevention and waste minimization practices specific
to injection wells is a series of twelve BMPs for protection of ground water prepared by EPA
(1992). Many of the BMPs are relevant to processes or activities found at DOE sites. The EPA
BMPs are included as; Appendix B. Another source of extensive information on pollution
prevention plans and BMPs for industrial activities is EPA’s recent document on storm water

management (EPA, 1992a). Copies of this document were distributed by EH-23 in November
1992.

Waste Treatment Practices

Although pollution prevention is usually the preferred choice, there ar: situations in which
certain pollutants of concern cannot be eliminated from the waste stream through pollution
prevention. In these situations, the DOE well operator can either stop discharging to the
injection well or provide treatment prior to discharge. EPA has published extensive information
on technologies for treatment of industrial and domestic wastewater as part of the National
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Pollutant Discharge Elimination System (NPDES) program. Technologies range from gravity
settling of solids and separation of oil and water to complex biological or physical/chemical
processes for removing toxic organic chemicals. Selection of the appropriate technologies should
be based on the untreated waste stream characteristics and the desired water quality of the

injectate before entering the well, along with other considerations such as climate, energy
requirements, and cost.

Class V wells are used as part of the sewage treatment and disposal process at some DOE
facilities without access to centralized sewage treatment. DOE well operators should ensure
that sewage is treated to meet state or local standards before discharging it into the Class V well.
Any non-domestic wastewater that is discharged into such Class V wells should be pretreated
to acceptable standards or should be removed from the sewage disposal system.

Spill Response Practices

Spills are experienced occasionally at all facilities. A DOE facility can minimize the frequency
and severity of spills by implementing a site-wide training program on spill prevention and

response. Such a training program would cover all types of spills and would not be limited to
those potentially entering injection wells.

Spills should be cleaned up using dry absorbents, whenever possible. Emergency spill kits
should be kept in storage areas, loading areas, and other locations with a potential for releases.
Often simple measures, using commonly available materials, can be employed on an emergency
basis to prevent a spill from entering a surface water body or an injection well. A rag can be
shoved in a hole in a pipe to stop or slow down a leak. A barrier of sticks and dirt can keep

a waste material from leaving the spill site. These temporary solutions should be followed by
more thorough clean up procedures as soon as possible.

Monitoring and Recordkeeping Practices

It is important to have an accurate record of the type and amount of wastes that have been
discharged to an injection well. The DOE well operator should sample the injectate on a regular
basis for parameters that are appropriate to the type of wastes either known to be or likely to
be discharged to the well. In some cases, monitoring wells should be installed to ensure that the
injectate does not migrate outside of the injection zone. Generally, the requirement to install
monitoring wells will be dictated by the regulatory agency.

The well operator should maintain complete and current files containing site and facility plans,
well records, waste disposal manifests and contracts, permits, and other relevant information.

The files should be segregated and clearly labeled so that they may be quickly and easily
referenced.
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Recommen losu ti

There are no Federal regulations specifying detailed closure practices for Class IV and V wells,
but Federal regulations do contain broad authority allowing EPA, when it administers the UIC
program in a state, to require a well owner or operator to submit information to determine
whether a well may be endangering a USDW (40 CFR 144.27 (a)). If there is any indication
that the injection well may cause a violation of primary drinking water regulations or adversely
affect human health, EPA or a delegated state may take whatever actions are necessary to

prevent the violation or adverse health effect, in.'zding well closure (40 CFR 144.12 (c) and
~(d)).

Under 40 CFR 144.23 (b), in states in which EPA administers the UIC program, Class IV well
operators are required to plug or close each Class IV well and notify EPA before abandoning
the well. Upon completion of well closure, the operator must submit certification by an

independent registered professional engineer that the facility has been closed (40 CFR 144.13
(b) and 144.14 (c)(9)).

Any injection well that has ceased operation for two years must be plugged and abandoned
unless the operator can demonstrate that the temporarily abandoned well will not endanger any

USDW (40 CFR 144.52 (a)(6)). Inactive abandoned wells at DOE facilities should be sealed
or plugged.

States may have additional closure requirements. Specific state requirements are referenced in
Appendix A of this report. It is strongly recommended that all DOE injection well operators
who face closure of Class IV or V wells establish clear communication with the appropriate
regulatory agency to make certain that the agency’s requirements are understood. Many past
waste disposal practices are no longer appropriate or legal. Regulators generally appreciate
cooperation from the regulated community. It is important to note that continuation of known
illegal waste disposal practices may lead to criminal charges.

The closure process consists of several steps:

. identification of wells needing closure;

] monitoring and disposal of accumulated substances;
° filling and sealing of well; and

] remediation, if necessary.
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Identification of Wells Needing Closure

Earlier in this chapter, DOE well operators were advised to conduct a site-wide inventory of all
active and inactive shallow injection wells. It should be relatively simple to identify all active
injection wells, but will probably be more difficult to identify the location and contents of
inactive wells that ceased activity many years ago. For inactive wells, the DOE well operators

- should consult old reports, blueprints and drawings, and speak with current or former employees
who have knowledge of past disposal practices.

“Upon completion of a shallow well inventory, the DOE well operator should determine which
wells must be closed. All Class IV wells (in essence, Class V wells that receive hazardous

" materials) must be closed, except for those eligible wells involved with a CERCLA cleanup (see

- Chapter 1). As an attempt to identify which subclasses of Class V wells are most likely to
receive hazardous wastes, EPA sponsored a study that examined the types of wastes that the
wells received and the potential for those wastes to be hazardous (ICF and EEI, 1989). This

“report concluded that most Class V subclasses probably are not injecting hazardous wastes
because the wastes:

are exempted from regulation as hazardous wastes;

are not listed wastes;

are generally relatively clean and are therefore not likely to be characteristic
hazardous wastes; and

are generated and handled so that they are not likely to be mixed with or derived
from a hazardous waste.

- Five subclasses of wells may be receiving hazardous wastes:

agricultural drainage wells;
industrial drainage wells;
abandoned drinking water wells;

radioactive waste disposal wells (not because of the radioactive component itself,
but because the radioactive component may be mixed with hazardous wastes); and

experimental technology wells.

Two other subclasses of Class V wells are very likely to be receiving hazardous wastes:

industrial process water and waste disposal wells; and
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® automobile service station wells.

Of the listed subclasses, DOE facilities are likely to have all types except the agricultural

drainage wells. If a DOE well operator identifies any wells in these subclasses, he or she
should carefully evaluate them for closure.

There is another much larger group of wells that usually receive only non-hazardous materials,
but have received hazardous materials accidentally or intentionally, one time or occasionally.
For example, a maintenance person may dump some cleaning products in a toilet that goes to
a septic system and drain field, or antifreeze may enter a stormwater drainage well at the edge
of a parking lot. There is no consensus among regulators on how to treat these wells. Some
regulators consider such wells to be Class IV wells from the moment they receive one drop of
hazardous materials, while other regulators pragmatically handle these wells as Class V wells
that are temporarily out of compliance. EPA has not developed policy guidance on this subject.
Until guidance is available, it is recommended that DOE well operators work with their
regulatory agencies to determine a case-by-case course of action.

Some other Class V wells should also be closed. Class V wells that may result in a violation
of primary drinking water regulations or may adversely affect public health can be required to
be closed, at the discretion of the regulatory agency (40 CFR 144.12 (c) and (d)). If a DOE
well operator suspects that an injection well violates regulations or causes a health threat, he or

she should institute changes to operating practices or close that well, regardless of whether the
regulatory agency requires it.

As mentioned above, 40 CFR 144.27 (a) allows EPA to require a well owner or operator to
submit information to determine whether a well may be endangering a USDW. EPA Region V
has prepared a draft set of guidelines for conducting site assessments at Class IV and V wells
that cites this regulation as the basis for requiring site assessments (EPA, 1992b). This
document, which is included as Appendix C, recommends that site assessments be conducted at
all Class IV wells and at any Class V wells suspected of causing a violation of drinking water
regulations or an adverse health effect. The draft guidelines outline three levels of site
assessments with increasingly detailed evaluations. Initially, an operator conducts a Level 1 site

assessment, and depending on what is discovered, he or she may conduct Level 2 or 3 site
assessments.

Monitoring and Disposal of Accumulated Substances

Once a well is designated for closure, any additional discharge of wastes into that well should
be prohibited. If the waste stream continues to be generated, it must be routed to another
disposal alternative, such as a sanitary sewer or a holding tank for offsite disposal.

DOE well operators should take samples for laboratory analysis of the liquid and sludge that
accumulates in the plumbing leading to the injection well, including sumps, drains, and catch
basins, and from the surrounding soils. Analytical parameters should be chosen using
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knowledge of former injectate characteristics. Bacterial action may lead to the presence of
degradation products; this should be considered when laboratory analytical parameters are

chosen. Appendix D contains information on selecting sampling locations and chemical
parameters for analysis.

EPA Region IX prepared guidelines on closing shallow injection wells (EPA, 1992c). This
document, included as Appendix D, covers the entire closure process, but emphasizes sampling
aspects. It serves as a good reference for selection of sampling equipment, sample location,
quality assurance/quality control, sample collection, and analytical methods.

Any waste material in the attached plumbing and any contaminated soil should be removed and
disposed of in accordance with state and Federal requirements. Due to the nature of DOE’s
operations, some of the waste materials may be contaminated with radionuclides. Such material
should be handled in accordance with DOE requirements for managing residual radioactive

materials, including those contained in Order 5400.5 and Order 5820.2A, and in associated
monitoring and survey guidance.

Filling and Sealing of Well

Following sampling of an injection well and removal of any contaminated solids, sludges, and
soils, DOE well operators should disconnect and clean any drain lines leading to the well. The
drain lines should be removed or filled with concrete, cement, or grout. If the injection well
is a drywell, sump, or drain field, it should be backfilled with clean fill dirt, sand, or gravel.
If the well is a more traditional small-diameter, cased well, the well should be backfilled to near
the surface and capped with a plug of concrete, cement, or grout. In either case, the DOE well
operator should determine if there are any state or local requirements for filling wells.

When a DOE well operator has completed removal of contaminated materials and filled and
sealed the well, he or she should submit to the regulatory agency a certification by an
independent registered professional engineer that closure has been completed (40 CFR 144.13
(b) and 144.14 (c)(9)). In addition to the certification, it is recommended that the DOE well
operator submit a report containing at least the following information:

® reason for closure of the well and the steps followed during closure;

® site plan showing location of well and sample locations;

L analytical results of fluid, sludge, and soil samples; and

® site assessment of the extent of contamination.

Remediation

The regulatory agency with UIC primacy in a state will determine whether further environmental
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remediation is required. The decision to require remediation is generally based on the analytical
results and the site assessment submitted in the closure report, which indicate the extent of
contamination. At some DOE sites, remediation of shallow injection wells may occur as part
of site-wide restoration programs, whether it is required by the regulatory agency or not.

There are numerous remediation methods available. The choice of appropriate remediation
method depends upon specific site characteristics such as subsurface conditions and the nature
of contamination. DOE well operators should evaluate remediation methods and make a
recommendation to the regulatory agency. The regulatory agency will review DORE'’s
recommendations and either approve DOE’s recommended methods or require alternatives. The

DOE complex has extensive expertise in environmental remediation; therefore the subject will
not be discussed further in this document.

Closure Plan Guidance for Servi ion Well

In September 1991, EPA undertook its first major national enforcement effort against Class V
well operators. EPA issued Administrative Consent Orders to ten major oil companies (EPA,
1991) requiring them to close automobile service station disposal wells (subclass 5X28 as shown
in Table 1) at their stations by the end of 1993. DOE well operators should determine if there
are any 5X28 wells as part of their vehicle maintenance facilities, and if so, initiate closure. An

information copy of the 5X28 well identification protocol and closure plan requirements from
the EPA orders is included as Appendix E.

Following issuance of the EPA Administrative Consent Orders, the American Petroleum Institute
(API) released a report on recommended practices for handling water discharges from
automotive service facilities located at petroleum marketing operations (API, 1992). The API
document provided background information on closing floor drains, drywells, cesspools, and
septic systems that are subject to potential contamination, and on alternative methods for

cleaning service bay floors. The API closure plan information appears to be compatible with
the EPA Orders.

nclusis

This report provides background information on the UIC program, reviews state and Federal
UIC regulatory requirements, and presents a variety of operating and closure practices for
shallow injection wells. With the exception of the few Federal regulatory requirements
discussed in this chapter, all other practices are recommended, not mandatory. The DOE well
operator must use his or her judgement to select the most applicable and relevant requirements
from the suite of practices described here and elsewhere. These should become part of a site-
wide plan that guides injection well operations and closure. Any injection well plan should seek
to prevent future ground-water contamination and, where technically and economically
practicable, restore contaminated ground water to a level commensurate with its current or
potential future uses. The plan should not be developed and implemented in a vacuum;
concurrence from the regulatory agency is prudent and will avoid future misunderstandings.
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Appendix A
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Introduction

In addition to the Federal requirements for the Underground Injection Control (UIC) program, many
states have adopted state regulations or policies for UIC Class V activities. This appendix provides an
overview of the way in which state Class V regulations differ from the Federal Class V regulations for
the 21 states in which there are DOE facilities that operate, have operated, or are likely to operate
injection wells. The appendix also provides the name, address, and phone number of the state
regulatory agencies that have Class V well authority. If the state has any special procedures for
operating or closing wells, the procedures are reviewed as well.

The information was compiled through inquiries with state and United States Environmental Protection
Agency (EPA) regulators. This information is as complete and up to date as possible, but DOE injection

well operators should independently contact the state or EPA regulatory agency to ensure that all
requirements are known.

The states are discussed in alphabetical order.




ARKANSAS

Responsible Agency for Class V UIC Program

Arkansas Department of Pollution Control and Ecology (ADPCE)
P.O. Box 8913

Little Rock, AR 72219-8913
Contact Person: Gerald L. Delavan
{501) 562-7444

Summary of differences between State Class V UIC regulations and Federal guidelines

The State of Arkansas has not yet developed its own Class V regulations. Federal regulations for Class
V wells are forthcoming. Once those regulations are promulgated, if the state determines that
additional Class V regulations are warranted, the state will draft additional guidelines.

Closure guidelines for Class IV and V wells

To date, no Class |V wells have been identified in the State of Arkansas by regulatory officials, thus
no closures of Class IV wells have been performed. Based on shallow well inventories, ADPCE has
identified only a few Class V wells in operation, mostly septic systems. Each Class V well identified
is physically inspected for its potential effect on shallow ground-water supplies. If the effect appears
minimal, the operator is allowed to continue operation of the present system; if there is a potential for
impact or the substances being injected are inappropriate, the system is closed according to guidelines
selected for that system. To date, no formal Class V shallow injection well closure requirements have

been developed by the State of Arkansas. In each specific instance in which a Class V well needed
to be closed, the closure was handled on a case-by-case basis.

Presumably, once Federal Class V well guidelines are in place, the State of Arkansas will adopt those
regulations by reference. Until that time, no specific closure guidelines will be enforced.




CALIFORNIA

Responsible Agencies for Class V Program

1) EPA, Region IX

75 Hawthorn Street

San Francisco, CA 94105

Contact Person: Clarence E. Tenley
(415) 744-1835

Explanation: The State of California has not obtained primacy for the Class V UIC program; therefore,
the Class V UIC program is administered through the EPA, Region IX office.

2) Nine California Regional Water Quality Control Boards

Explanation: The operation and closure of all Class V wells, with respect to their potential to pollute
ground water, must conform to Regional Water Quality Control Plans which are adopted and
implemented by the state’s nine California Regional Water Quality Control Boards. Each Regional

Water Board covers a unique hydrologic drainage basin in California. The following is an intermediate
contact person for all of the Regional Water Boards:

3) Division of Water Quality
State Water Resources Control Board
P.0. Box 944213
Sacramento, CA 94244-2130
Contact Person: Ken Harris

- (916) 657-0876

4) State Department of Conservation

Division of Oil and Gas, and Geothermal Resources (DOGGR)
1416 Ninth Street, Room 1310

Sacramento, CA 95814

Contact Person: Michael Stettner

{916) 445-9686

Explanation: The operation and closure of Class |l wells and geothermal wells, a subclass of Class V
wells, is regulated by the DOGGR. The EPA has assigned responsibility for administering the
geothermal injection program to the DOGGR through a Memorandum of Agreement.

Summary of differences between State Class V UIC regulations and Federal Class V guidelines
Although the Class V program is administered by EPA, there are some state regulations that apply.

Section 13260.3 of the California Water Code - Any person operating or planning to construct an
injection well, or any activity which could affect the quality of the waters of the state, is required to
file a waste discharge report with the Regional Water Board. However, two other agencies have
equivalent permitting authority. The DOGGR will issue the appropriate permit for geothermal injection
wells. EPA issues the appropriate permit for any Class V well covered by its program. To ensure
compliance, both agencies should involve the Regional Water Boards in their permitting process.

The Regional Water Boards prescribe waste discharge requirements to protect the following beneficial
uses of ground water: 1) Municipal; 2) Agricultural; 3) Industrial Process Supply; 4) Industrial Service
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Supply; 5) Wildlife Habitat; and 6) Water Contact Recreation. For potential and existing underground
sources of drinking water, water quality standards are typically set at or below state drinking water
standards. These are typically at least as strict as the maximum contaminant levels {MCLs).

It is also state policy to prevent any unreasonable degradation of ground water. This policy is not
Federally mandated (Resolution Number 68-16 of the Water Resources Control Board).

Closure guidelines for Class IV and V wells

As a minimum, all abandoned or permanently inactive wells in California must be destroyed in
accordance with Section 13700 et seq. of the California Water Code. Other inactive wells must be
maintained for future use as specified in Section 24400 of the California Health and Safety Code. With
the exception of geothermal wells covered by (c) below, wells are broadly defined in Section 13710,
13711, and 13712 of the California Water Code to include most artificial excavations. Minimum
standards for the destruction of wells are specified in the California Department of Water Resources

(DWR) Bulletins 74-81 and 74-90 (available by calling (916) 653-1097). Several special requirements
are noteworthy:

a. Local agencies may mandate requirements exceeding the DWR standards on how wells must
be destroyed.

b. Individual Regional Water Boards may impose special requirements on some types of
underground injection wells to protect water quality.

c. Requirements for abandoning Class V geothermal wells are specified in Section 3746 et. seq.
of the California Public Resources Code and administered by DOGGR.

d. Decommissioning of wells involving the injection of hazardous substances, especially Class |
and IV wells, and wells at sites where hazardous substances may be a public health concern,
especially state Superfund sites, is under the jurisdiction of the California Department of Toxic

Substances Control (DTSC). Specific guidelines are currently being developed by the DTSC
for decommissioning these and other wells.

Class V geothermal wells must conform to Section 3746 et. seq. of the California Public Resources
Code of Regulations.




COLORADO

Responsible Agencies for Class V UIC Program

1} EPA Region VIl

One Denver Place, Suite 500
999 18th Street

Denver, CO 80202-2413
Contact Person: Thomas Pike
(303) 293-1544

Explanation: The State of Colorado has not obtained primacy of the Class V UIC program; therefore,
-the Class V UIC program is administered through the EPA Region VIII office.

" 2) Colorado Department of Health
WQCD-GWPS-B2
4300 Cherry Creek Dr. South
-Denver, CO 80222-1530
Contact Person: George Moravec
(303) 692-3584

_Explanation: This department handles wastewater treatment, stormwater runoff, surface impoundment
discharge to ground water, and experimental technologies.

. 3) Colorado Department of Natural Resources
Qil and Gas Conservation Commission

1580 Logan Street, Suite 380

Denver, CO 80203

Contact Person: Dennis Bicknell

(303) 894-2100

- Explanation: This agency handles Class Il UIC issues.
Sumrhary of differences between State Class V UIC regulations and Federal Class V guidelines

There are no differences between state and Federal guidelines for Class V wells in the State of
Colorado.

Closﬁre guidelines for Class IV and V wells

Colorado is in the process of promulgating rules and regulations that address specific activities to
protect ground water. Some state agencies with statutory authority over an activity may require a
permit to construct a well and/or a UIC well permit/certificate from EPA before a certificate of
operation for a well/activity will be issued. These agencies may have specific requirements for
plugging and abandonment of wells to protect ground-water quality or water rights. Requirements vary
among state agencies according to the activity. Rules and regulations for some activities are currently

in effect and others will become effective in 1993 or when funding becomes available for
implementation.




IDAHO

Responsible Agency for Class V UIC Program

Idaho Department of Water Resources (IDWR)
1301 North Orchard

Boise, ID 83706-2237

Contact Person: Mark Siifka

(208) 327-7900

Summary of differences between State Class V UIC regulations and Federsl Class V UIC guidelines

{References below are to the 'daho Department of Water Resources regulations entitled "Rules for
Construction and Use of Injection Wells" - newly adopted in April 1993.)

2.4 - Definition of deep well. Any injection well deeper than 18 feet is considered a deep well,
including Class V wells. Shallow wells are those less than 18 feet deep.

3.2 - Authorizations, prohibitions, and exemptions.
1) and 2) Classes ! - IV injaction wells are not authorized.
3) Deep Class V wells may be authorized by permit.

5) Shallow Class V wells are authorized by rule without a permit if the required inventory
information is submitted, and use of the well does not result in contamination of a USDW.

N 4.1 - Inventory information. All owners or operators of shallow Class V wells must submit information
to the Director. The type of informatio:: required is listed in this regulation.

4.2 - Permit requirements. The Director may ruthorize operation of a Class V well through a permit
that specifies the terms and conditions of acce table operation. If operation of a shallow Class V well
is causing contamination of a USDW, injection must csasa immediately.

5.2 - Application information raquired. This regulation outlines the information that must be submitted
with the permit application for deep Class V wells.

7.2 - Permit conditions and requirements. All permits must contain conditions to insure that USDWs
will be protected from waste and contamination.

1) Deep injection wells must be constructed by a licensed well driller. Injection wells must be
constructed to prevent entry into the well of fluids other than those specified in the permit.

2) Owners or operators must develop approved procedures to detect construction or
operational failure and must have a contingency plan to deal with well failure. State inspectors
have the right of entry and inspection at injection well sites. Injection facilities must be
operated and maintained to achieve cornpliance with all terms and conditions of the permit.
Injection of any contaminant into a USDW that may cause a health hazard is prohibited.

3) This subsection contains requirements for abandoning injection wells.

7.3 - Duratio. of approved permits. Permits for Class V(e) wells requiring permits and for Class V(c)
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wells may be in effact for no more than 10 years.

8.2 - Standards for the quality of fluid discharged. This regulation contains numurical limits which
must be met before the fluids can be injected into the well. Chemical and radiochemical constituents
must not exceed MCLs. Additional restrictions are placed on biological, physical, visual, and olfactory
characteristics. The injected fluids may not cause a violation of NPDWRs or affect human health.
8.3 - Criteria for location and use. Injection wells must be separated from water supply wells. This
regulation gives guidelines on the necessary separation distance. This requirement may be waived if
the quality of injected fluids is high enough.

9.1 - Monitoring.

1) The Director of IDWR may require monitoring of injection pressure, flow rate and volume,

analysis of the quality of injected fluids, ground-water monitoring, and a demonstration of
machanical integrity.

2) Monitoring frequency must be specified in the permit.

3) All monitoring must be done by a certified laboratory and must follow approved methods.
4) All field instruments must be tisted and maintained to ensure accuracy.

9.2 - Record keeping. Records of all raonitoring activities must be maintained for 5 years.

9.3 - Reporting.

1) Monitoring results must be reported to the Director.
2) The Director must be notified within 5 days after the discovery of violation of the terms and
conditions of the permit. if the injection activity endangers human health or the environment,
the activity must be stopped and reported immediately.

13 - Exemption from drinking water sources designatic.i. The Director may exempt an aquifer or
portion thereof if it is not currently a USDW and will not in the future be utilized as a USDW.

Closure guidelines for Class IV and V wells
(References below are to a section of the same IDWR regulation as stated above)
7.2 (3) - Conditions of permanent and temporary abandonment.

a) Notice of abandoninent must be provided to the Director not less than ten working days
prior to commencement of abandonment.

b) The method of abandonment must be approved by the Director.

c) Notice of completio: of abandonment must be submitted to the Director within 30 days of
completion.

d) Deep Class V wells must be plugged in such a manner as to prevent movement of fluids into
or between drinking wat :r sources.




ILLINOIS

Responsible Agencies for Class V UIC Program

1) Nlinois EPA

Bureau of Land Pollution Contro!
2200 Churchill Road
Springfield, IL 62706

Contact Person: Ron Steward
(217) 524-3279

Explanation: This agency is responsible for handling most Class V issues.

2) lllinois Department of Public Health
525 Waest Jefferson

3rd Floor

Springfield, IL 62761

Contact Person: Jerry Dalsin

(217) 782-5830

Explanation: This agency is responsible for the fegulaﬁoné pertaining to proper closure of wells.

3) EPA Region V

230 S. Dearborn Street
Chicago, IL 60604

Contact Person: John Taylor
(312) 886-1501

Explanation: The State of lilinois is in the process of relinquishing primacy of the Class V U"IE: program.
When that occurs, the Class V program will be administered by EPA Region V.

Surmmary cf differences between State Class V UIC regulations and Federal Class V guidelines

The State of Illinois has no Class V regulations. However, when a Class V well is identified by state
officials, the lllinois EPA invsstigates to determine if the well is a threat to USDWs. If the well is
determined to be a Class IV weli, the lllinois EPA requires the owner and operator to cease utilization
of the injection well and requires closure to conform to appropriate regulations.

Closure guidelines for Class IV and V wells

State closure requirements for Class V wells are found in Title 77 of the lllinois Administrative Code,

Section 920, Hlinois Well Construction Code. Implementation is carried out by the lilinois Department
of Heaith.

The State of lllinois requires that closure of Class IV wells be conducted under RCRA rules.




KENTUCKY

Responsible Agencies for Class V UIC Program

1) EPA Region IV
Water Supply Branch

345 Courtland Street, NE
Atlanta, GA 30365

Contact Person: Nancy Marsh
(404) 347-3866

Explanation: The State of Kentucky has not obtained primacy of the Class V UIC program; therefore,
that program is administered through EPA Region IV.

2) Kentucky Division of Water/Ground Water Branch
14 Reilly Road

Frankfort, KY 40601

Contact Person: Kay Harker

(502) 564-3410

Explanation: This department is the state agency that handles general Class V issues.

3) Kentucky Cabinet for Human Resources
Department of Health Services

275 East Main v

Frankfort, KY 40602

Contact Person: Ken Wade

(502) 564-4935

Explanation: This department handles on-site sewage disposal issues.

4) Kentucky Division of Water/NPDES Program
14 Reilly Road

Frankfort, KY 40601

Contact Person: Clyde Baldwin

(5602) 564-3410

Explanation: This department handles stormwater runoff to sinkholes.

Summary of differences between State Class V regulations and Federal Class V guidelines
Although the EPA administers the Class V UIC program, some sections of the state law apply.
Kentucky Revised Statutes (KRS) Chapter 224.70-110 - General prohibition against water pollution.
This section states that no person may, directly or indirectly, throw, drain, run or otherwise discharge
into any of the waters of the commonwealth in contravention of any of the rules, regulations, permits,
or orders of the Natural Resources and Environmental Protection Cabinet.
KRS 224.70-1 20 - Permit to discharge pollutants into waters. This section describes the permit fees
for the eight categories of entities which discharge pollutants. Fees range from $3,200 for major
industry to $1,000 for non-process industry.
In the State of Kentucky, stormwater runoff to sinkholes is currently regulated as an NPDES permit.
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MISSQURI

Responsible Agencies for Class V UIC Program

1) Missouri Department of Natural Resources (MDNR)
Division of Geology and Land Survey

P.0. Box 250

Rolla, MO 65401

Contact Person: Bruce Netzler

(314) 368-2171

Explanation: With a few exceptions, this department has overall responsibility for Class V UIC.

2) Missouri Department of Health
1730 East Elm Street

Jefferson City, MO 65102
Contact Person: Roger Gibson
(314) 751-6216

Explanation: This department has responsibility for Class V septic tanks: a) if septic tanks are part

of a unit in the Missouri motel licensing program or, b) if septic tanks are malfunctioning and a
complaint is received by the Health Department.

3) Miésouri Department of Natural Resources

Division of Geology and Land Survey, UIC/Qil and Gas Unit
P.0. Box 250

Rolla, MO 65401
Contact Person: Evan Kifer
(314) 368-2167

Explanation: The Oi! and Gas Unit of the MDNR has responsibility over Class |l welis.

Summary of differ:ences between State Class V UIC regulations and Federal Class V UIC guidelines
Missouri has adopted ail Federal UIC regulations after they have been enacted.

A recent ametidment to the Missouri Water Well Drillers Act has surpassed Federal requirements in
addressing heat pumps (5A7) and abandoned drinking water wells (5X29).

(References below are to sections of Title 10 - Department of Natural Resources "10 CSR 20-6
Permits”)

.070 - Installers of heat pump systems have to be licensed and all systems are registered with the
State of Missouri.

.080 - Heat pump regulations are currentlv being developed to address construction standards and
coolants used in heat pump systems.

(References below are to sections of the Revised Statutes of Missouri 1991 - Water Weil Drillers,
Regulations)
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256.615 - Any drinking water wells abandoned after August 28, 1991 are required to be plugged by
the landowner according to the regulations developed pursuant to section 256.600 to 256.640.
Additionally, old wells that are determined to present a threat to ground water must be plugged.

256.628 - A public water supplier who adds customers to its service must notify those previously
serviced by a well of their responsibility to plug wells if they are no longer using them.

Closure guidelines for Class IV and V wells

Closure requirements for Class IV and Class V wells are generally determined on a case-by-case basis.
Missouri water well regulations address closure requirements for abandoned water wells. These
regulations will also be applied to heat pump return wells and other types of drilled injection wells.
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MONTANA

Responsible Agencies fa( Class V UIC Program

1) EPA Region VIl

One Denver Place, Suite 500
999 18th Street

Denver, CO 80202-2413
Contact Person: Thomas Pike
(303) 293-1544

Explanation: The State of Montana has not obtained primacy of the Class V UIC program; therefore,
that program is administered through the EPA Region VIl office.

2) Montana Department of Health and Environmental Sciences (MDHES)
Water Quality Division, Subdivision Section
P.O. Box 200901

Helena, MT 59620-0901
Contact Person: Pat Risa
{406) 444-4633

Explanation: This department is responsible for the state’s septic systems.

3) Montana Water Quality Board
Water Quality Bureau

P.O. Box 200901

Helena, MT 59620-0901
Contact Person: Tim Byron
(406) 444-2406

Explanation: This department handles the state’s water qQuality issues.

Summary of differences between State Clsss V regulations and Federal Clsss V guidelines

There are no specific state Class V UIC regulations or permitting system, but the following regulations
are relevant.

Administrative Ruies of Montana (ARM) 16.20.1011 - Nondegradation. Any ground water whose
existing quality is higher than the established ground-water quality standards for its classification must
be maintained at that high quality, unless it has been affirmatively demonstrated to the board that a

change is justifiable as a resuit of necessary economic or social development and will not preclude
present or anticipated use of such waters.

ARM 16.20.1012 - Exclusions from permit requirements. The State of Montana has a permit system

for discharges to ground water; however, discharges regulated under the Federal UIC program are
exempted from thqse permit requirements.

Closure guidelines for Class IV and V wells

It is Region VIII's palicy to close all 5X28 and some high risk 5W20 shallow injection wells unless the
facility owners apply for a UIC permit. Listed below are the owners’ alternatives:
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1)
2)
3)

4)

5)

Plug the drain and operate as a 100% dry shop.
Recycle the injectate and close the drain to the septic system.
Connect to the municipal sewer and discontinue use of the septic system.

Send the waste to a holding tank. (A popular method in Region VII! is to disconnect the

drainfields from the septic tank, plug the outlet of the septic tank, and use the septic tank as
a holding tank.)

Submit an analysis of the injectate with a UIC permit application if the operator feels the
injectate will meet EPA drinking water standards. If the injectate meets drinking water

standards, the facility is granted a permit. As part of the permit agreement, the facility’s
injectate must be sampled quarterly.

After inventory information from the facility owner has been received, EPA requires that one of the
above mentioned alternatives be in place within five months of receipt of the closure letter.
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NEVADA

Responsible Agencies for Class V UIC Program

1) Nevada Department of Conservation and Natural Resources
Division of Environmental Protection (NDEP)

333 West Nye Lane

Capital Complex -

Carson City, NV 89710 .

Contact Person: Marcia Greybeck

{702) 687-5870 :

Explanation: The NDEP has overall responsibility for UIC, including Class V.

2) NDEP :
1515 East Tropicana, Suite 395
Las Vegas, NV 89119

Contact Person: Dean Mireau
(702) 486-7010

Explanation: This office covers the Nevada Test Site and Tonopah Test Range only.

Summary of differences between State Class V UIC regulations and Federal Class V guidelines

Nevada Revised Statutes .

NRS 445.221 - Injection of fluids into wells or discharge of pollutants without a permit is prohibited.
Except as authorized by a permit issued by NDEP pursuant to the appropriate provisions of NRS

445.131 to 445.354, inclusive, and regulations adopted by the state environmental commission, it is
unlawful for any person to:

a) discharge from any point source any pollutant into any waters of the state or any treatment
works;

b) inject fluids through a well into any waters of the state;

c) discharge from a point source a pollutant or inject fluids through a well that could be carried
into the waters of the state by any means; or

d) allow a poliutant discharge from a point source or fluids injected through a well to remain

in a place where the pollutant or fluids could be carried into the waters of the state by any
means.

Nevada Administrative Code

445.4249 - An application for a permit to inject fluid must satisfy the director that the underground
injection will not endanger any source of drinking water. Owners and/or operators of all existing and
new injection wells must submit a permit application to the state.
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Closure guidelines for Class IV and V wells

Any Class V well used to dispose of hazardous substances is prohibited and will be referred to the
Nevada Division of Environmental Protection, Bureau of Chemical Hazards Management, Site
Assessment/Corrective Action Branch. The site will be treated as a RCRA closure which would require,
at a minimum, a preliminary site assessment including identification of substances disposed and testing
of soils and affected waters. The well will not be returned to Class V status until cleanup is complete.
This may necessitate obtaining another permit and relocation of the Class V waell if required for
operations (i.e. salt water disposal, vehicle washdown area, etc.).
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NEW MEXICO

Responsible Agencies for Class V UIC Program

1) New Mexico Environmental Department (NMED)
Ground Water Protection and Remediation Bureau
Ground Water Section

1190 St. Francis Drive

Santa Fe, NM 87502

Contact Person: Richard Ohrbom

(505) 827-0219

Explanation: This department handles all Class V wells except those within the oil and gas production
industry.

2) Energy, Minerals, and Natural Resources Department
Oil Conservation Division

Land Office Building

310 Old Santa Fe, NM 87501

Contact Person: William LaMay, Director

{505) 827-5800

Explanation: This division handles all Class V wells which are within the oil and gas production
industry.

Summary of differences between State Class V UIC regulations and Fedéral Class V UIC guidelines

The State of New Mexico’s regulations for Class V injection wells follow the guidelines set by the EPA.
The state has one set of injection well regulations that are applied to all well classes. Tha NMED will

not approve any Class V waste dlsposal wells unless effluent is within New Mexico WQCC regulatory
standards.

Approved discharge plans serve as permits.
WQCC 82-5-101 - Discharge plan and other requirements.

a) No effluent disposal well or in situ extraction well may be approved which allows for
movement of fluids into ground water having 10,000 mg/l or less of TDS except for fluid
movement approved pursuant to Section 82-5-103 (designated aquifers), or pursuant to a

temporary designation as provided in Section 82-5-101.C.2 {methods used for ground-water
remediation)}.

b) Operation of an effluent disposal well or in situ extraction well must be pursuant to an
approved discharge plan according to the schedules in this section.

WQCC 82-5-200-210 - These regulations provide the technical criteria and performance standards for
effluent disposal wells and in situ extraction wells, including area of review, corrective action,

mechanical integrity, construction requirements, operating requirements, monitoring requirements,
reporting requirements, and piugging and abandonment.
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Closure guidelines for Class IV and V wells

Closure requirements include the removal or neutralization of any material associated with the Class
V wells such that no leachate will be produced after the site closes that may reach ground water or,

in the case of 5X14 wells, the wells have to be plugged to ensure that no contaminants can migrate
down to ground water after cessation of 5X14 operations.

Proper plugging and abandonment is required for any monitoring wells, recovery wells and 5X26 wells
associated with ground-water remediation.

WQCC 82-5-209 - Plugging and abandonment.

a) The discharger must submit, as part of the discharge plan, a plan for plugging and
abandonment of an effluent disposal well or an in situ extraction well, If requested, a revised
or updated abandonment plan must be submitted for approval prior to closure.

b) Prior to abandonment of a well used in an effluent disposal or in situ extraction operation,
the well must be plugged in a manner which will not allow the movement of fluids through the
well bore out of the injection zone or between other zones of ground water. Cement plugs

must be used unless a comparable method has been approved by the director for the plugging
of in situ extraction wells at that site.

~ ¢) Prior to placement of the plugs, the well must be in a state of static equilibrium with the
mud weight equalized top to bottom, either by circulating the mud in the well at least once or
by a comparable method approved by the director.

d) Placement of the plugs must be accomplished by one of the following: the balance method;

the dump bailer method; the two-plug method; or an equivalent method with the approval of
the director.

e) The following must be considered by the NMED in determining the adequacy of a plugging
and abandonment plan: the type and number of plugs to be used; the placement of each plug,
including the elevation of the top and bottom; the type, grade and quantity of cementing slurry
to be used; the method of placement of the plugs; the procedure to be used to plug and
abandon the well; and such other factors that may affect the adequacy of the plan.

f) The discharger must retain all records concerning the nature and composition of injected
fluids until five years after completion of any plugging and abandonment procedure.
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NEW YORK

Responsible Agencies for Class V UIC Program

1) EPA Region Il

26 Federal Plaza

New York, NY 10278

Contact Person: Susan Osofsky
(212) 264-1547

Explanation: The State of New York has not obtained primacy of the Class V UIC program; therefore,
that program is administered through the EPA Region |l office.

2) New York Department of Envaronmental Conservation (NYDEC)
Division of Water

Bureau of Wastewater Facilities Design
50 Wolf Road

Albany, NY 12233-3505

Contact Person: Paul J. Kolakowski, P.E.
(518) 457-1157

Explanation: Ground-water discharges from Industry/Municipal Operators are regulated by the Bureau
of Wastewater Facilities Design

3) Bureau of Community Sanitation
NYS Health Department
Room 404 )
2 University Place
Albany, New York 12203-3313
Contact Person: Richard Svenson
, (518) 458-6706

Explanation: Household septic and systems for individual homes are regulated by the Health
Department

Summary of differences between State Class V UIC regulations and Federal Class V UIC guidelines
Although EPA administers the Class V program, some state regulations apply.

NYSC 6-X-703-6 - Ground-water effluent standards and limitation for discharges. a) This section of
the state regulations identifies the existence of ground-water effluent limitations [Tabie 3 (e)] that apply
to a discharge point source or outlet or any other discharge within the meaning of the Environmental
Conservation Law that will or may enter unsaturated or saturated zones. The ground-water effluent
standard is the maximum allowable concentration.

b) In addition to the chemical characteristics, coliform or pathogenic organisms must not be discharged
in amounts sufficient to render fresh ground water detrimental to public heaith, safety or welfare.

The Federal UIC program is based on industrial activities associated with the production of wastewater.

The State of New York takes into account the source of wastewater; therefore, water quality effluent
standards are applied.

New York Water Pollution Control and Enforcement Laws, 17-0701 - Permit for disposal system
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required. This section states that until a written SPDES permit has been granted by the commissioner,
or by a designated representative, it is unlawful for any person to make or cause to make or use any
outlet or point source for the discharge of sewage, industrial waste or other wastes or the effluent
therafrom, into the waters of this state.
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NORTH DAKOTA

Resronsible Agency for Class '/ UIC Progrem

North Dakota State Departmerit of Health and Consolidated Laboratories
Environmental Health Section, Division of Water Quality

1200 Missou~ Avenue, PO Box 5520

Bismarck, ND 58502-5520

Contac. Person: Gary Bracht

(701} 221-5213

Summary of differences between State Class V regulations and Federal guidelines

There are no differences between state and Federal guidelines for Class V wells in the State of North
Dakota.

Clnosure guidelines for Class IV and V Wel's

If a Class IV well is identified ..1 the state, the well is plugged. Based on site specific conditions, such
as depth to ground water, type of contaminant, recepto.s, geology, or lithology of the area,
remediation of the soil and ground water may be required at the site. Prior to remedial activities, a site
investigation will bt requi 2. This authority requiring rernediation comes from 61-28 of the Century

/ Code which is "Control, i’>revention and Abatement of Pollution of Waters of the State of North
Dakota.”
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Responsible Agency for Class V UIC Program

Ohio EPA
Division of Drinking and Ground Waters
P.O. Box 1049

1800 Watermark Drive

Columbus, Ohio 43266-0149

Contact Person: Mary Lou Hodnett
(614) 644-2905

Summary of differences between State Class V UIC regulations and Federal guidelines

Ohio Class V rules are similar to existing Federal guidelines. The State of Ohio grants exemptions from
formal permitting of Class V Aquifer Remediation wells designed to remediate contaminated sites
providing there will be no additional threat to USDWs. Thae UIC Unit of the Ohio EPA reviews a
workplan prior to exempting these wells from the permitting process. The workplan must include, at
a minimum, the following information:

a) A description of the nature of the spill/release (material/substance spilled, estimated volume,
material properties, etc.);

b} A hydrogeologic site description (including ground-water flow direction);
c) A detailed description of proposed remediation action, i.e.

- Injection well instaltation/construction

- Pump and treat

- In situ bioremediation

- Air stripping, carbon adsorption, etc.;

e) A complete analysis of fluids to be injected;

f) The volume and rate of fluid to be injected; and

g} The results of any ground-water monitoring.

If a permitting exemption is granted, monthly operating reports must be submitted which must include
at a minimum:

a) An analysis of the injectate;
b) The rate and volume of the injected fiuids;
¢) A description of well maintenance and rehabilitation procedures; and
d)} The results of ground-water monitoring at the site.
Ohio EPA grants exemptions with the understanding that injected fluids will not exceed Primary

Drinking Water Standards, Maximum Contaminant Levels {(MCLs) or Health Advisory annts {HAs) and
that injection activities will not cause further spread of contamination.
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Ohio EPA has developed fact sheets, guidelines and guidance to assist Class V operators in meeting
regulatory requirements and protection of ground water including:

a) Class V Injection Well Fact Sheet;

b) Ohio EPA, UIC Program, Class V Well Inventory Reporting Form;
c) 5X28 Best Management Practices (1/18/91);

d) Information Summary of BMPs for Class V Injection Wells; and
e) 5X26 Aquifer Remediation Projects.

Closure guidelines for Class IV and V wells

Closure of Class IV wells generally is referred to Ohio EPA’s Division of Hazardous Waste Management,
and the wells must be closed according to RCRA rules with input from the UIC program.

Ohio EPA requires that any Ciass V well owner or operator submit a plan for plugging and

abandonment for approval prior to closure. This assures that wells will be closed in a manner
protective of USDWs.
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OREGON

Responsible Agency for Class V UIC Program

Oregon Department of Environmental Quality {ODEQ)
811 SW 6th Avenue

Portland, OR 97204

Contact Person: Rene C. Dulay

(503) 229-5374

Summary of differences between State Class V UIC regulations and Federal guidelines
OAR 340-44-015 1) and 2) - The State of Oregon has a general requirement for a Water Pollution
Control Facilities permit to construct and operate any waste dlsposal well, except for the following
types of waste disposal wells which, though regulated do not require a permit:

a) cesspool and seepage pits of less than 5,0Q0 gallons per day capacity;

b) stormwater drains from residential or commerctal areas, which are not affected by toxic or
industrial wastes; and

c) sewage drain holes serving less than 20 persons per day.

3) - Other waste disposal wells may be exempted from permit requirements on a case-by-case basis,
including: .

a) all cesspools and seepage pits constructed before January 1, 1982, and which dispose of
only domestic waste;

b) all sewage drain holes which were constructed before January 1, 1980, and which dispose
of only domestic waste;

c) geothermal reinjection wells which return uncontaminated water to the same or an
equivalent quality aquifer; and

d) reinjection of air conditioning water or heat pump transfer water to the same aquifer or one
of equivalent quality.

4) - The following types of wells are prohibited:
a) wells used to dispose of hazardous waste into, above, or below a USDW;
b) wells used to dispose of other industrial or municipal wastewater into or below a USDW; and

c) wells used for underground injection activities that allow movement of fluids into a USDW
if the fluids will cause a violation of NPDWRs.

5) - The use of sewage drain holes is prohibited unless the disposal well is outside the boundaries of
an incorporated city, sanitary district or county service district and municipal sewer service is not
available to the property; or unless the ODEQ grants a waiver.

OAR 340-44-017 1) - Without first obtaining a Waste Disposal Well Repair Permit from the Director
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or his representative, no person may repair or attempt to repair a plugged or otherwise failing sewage
drain hole. :

OAR 340-44-030 - Permits may not be issued for constiuction, maintenance or use of waste disposal

wells where any other treatment or disposal method which affords better protection of public health
or water resources is reasonably available or possible.

Inventory requirements. The State of Oregon Class V UIC regulations do not require submission of
inventory information. :

OAR 340-44-035 - Permits must contain conditions relating to their location, construction or use and
a time limited for authorized use.

OAR 340-44-040 - Upon abandonment or discontinuance of use, waste disposal wells must be plugged
and sealed.

OAR 340-44-050 1) - Waste disposal wells for storm drainage will only be used in those areas where
there is an adequate confinement barrier or filtration medium between the well and a USDW, and
where construction of surface-discharging storm sewers is not practical.

2) - New storm drainage disposal wells must be as shallow as possible but may not exceed a depth
of 100 feet.

3) - Storm drainage wells may not be located closer than 500 feet to a domestic water well.
4) - Use of a waste disposal well for agriculture drainage is prohibited.

&' 5) - Use of a waste disposal well for surface drainage in areas where toxic chemicals or petroleum

products are stored or handled is prohibited, unless there is containment around the product area which
will prevent spillage or leakage from entering the well.

6) - Any owner or operator of a waste disposal well for storm drainage must have available a means
of temporarily plugging or blocking the well in the event.of an accident or spill.

7) - Any parking lot which is drained by waste disposal wells must be kept clean of petroleum products

and other organic or chemical wastes as much as practicable to minimize the degree of contamination
of the storm water drainage.

Closure guidelines for Class IV and V wells

Closure requirements for Class 1V wells should conform with RCRA rules which the Oregon Department
of Environmental Quality is implementing.

OAR 340-44-040 - Abandonment and Plugging of Waste Disposal Wells.

1) A waste disposal well, upon abandonment or discontinuance of use, must immediately be rendered
completely inoperable by plugging and sealing the hole to prevent the well from being a channel

allowing the vertical movement of water and a possible source of contamination of the ground-water
supply.

2) All portions of the well which are surrounded by "solid wall™ formation must be plugged and filled
with cement grout or concrete.
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3) The top portion of the well must be effectively sealed with cement grout or concrete to a depth
of at least 18 feet below the surface of the ground or, wherever this method of sealing is not practical,
effective sealing must be accomplished in a manner approved in writing by the Director or his
authorized representative.
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SOUTH CAROLINA

Responsible Agency for Class V UIC Program

South Carolina Department of Health and Environmental Control (SCDHEC)
Ground Water Protection Division

Underground Injection Contro! Program
2600 Bull Street

Columbia, SC 29201

Contact Person: Robert Devlin

(803) 734-5324

Summary of differences between State Class V UIC Regulations and Federal Class V guidelines
UIC Regulations, 48-1-R61-87.11(E) - Class V welis are subdivided into Class V-A and Class V-B wells.
The Class V-B well classification applies to all injection wells used to return to the supply aquifer the
water which has passed through a non-contact system and includes, but is not limited to heat pump
return flow wells and cooling water return flow wells. Class V-A well classification applies to all
injection wells not included in Class 1, lI, lll, 1V, and V-B wells.

Class V-A Wells

48-1-R61-87.5 - Protection of underground sources of drinking water. The movement of fluids
containing wastes or contaminants into underground sources of drinking water as a result of injection
is prohibited if the presence of the waste or contaminant;

a) may cause a violation of any drinking water standard under R61 -58.5; or

b) may otherwise adversely affect the health of persons.

48-1-R61-87.11(E.2) - No person may construct, use or operate a well of this class for injection:

a) except as authorized by a permit issued by the SCDHEC as provided by these regulations;
or

b) in violation of R61-87.5.

48-1-R61-87.13 - Permit requirements. A permit must be obtained from the SCDHEC prior to
constructing, operating or using any Class V-A well for injectipn.

Class V-A permits must contain the following:
a) A description of the activities conducted by the applicant which require a permit;
b) name, mailing address, and location of the facility for which the application is submitted;

c¢) the owner’s and (if different than the owner) operator’s name, address, telephone number,
ownership status, and status of Federal, state, private, public, or other entity;

d) a brief description of the nature of the business; and
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8) proposed operating data as follows:

- average and maximum daily rate and volume of fluid to be injected;

- average and maximum injection pressure; and

- source and an analysis of the chemical, physical, biological and radiological characteristics
of the injected fluid.

Class V-B Wells

48-1-R61-87.11(F) - This class is authorized by rule and does not require a permit; however, no person
may construct, use or operate a well of this class for injection in violation o_f R61-87.5.

Reporting requirements: All Class V-B well owners or operators must submit the following information
to the SCDHEC no later than thirty days after beginning injection for new wells of this class:

a) facility name and location description including direqtion and distance from two nearby map
reference points;

b) name and mailing address of facility owner;
c) name and mailing address of facility operator;

. d) nature and type of injection facility and well(s) ihciuding drawings of the surface and
subsurface construction details of the well(s); and

e) operating status of the injection facility and wells(s)._

Closure guidelines for Class IV and V wells

Class V wells in operation prior to the effective date of the stated regulations must be permitted or
abandoned by the owner in a manner specified by the SCODHEC. All Class IV wells must be abandoned

by the owner in a manner specified by the SCDHEC. As part of abandonment, the Department may
require the owner to:

a) Install monitoring wells in the injection zone and adjacent zones as necessary to detect the
dispersion and migration of injection fluids within and from the injection zones.

b) Monitor the fluid levels and water quality in the injection and monitoring wells at specified
intervals.

¢) Submit the results of the monitoring at such frequencies and in such form as specified.
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SOUTH DAKOTA

Responsible Agencies for Class V UIC Program

1) EPA Region VIll

One Denver Place, Suite 500
999 18th Street

Denver, CO 80202-2313
Contact Person: Thomas Pike
{303) 293-1544

Explanation: The State of South Dakota has not obtained primacy of the Class V UIC program;
therefore, that program is administered by the EPA Region VIII. -

2) Division of Environmental Quality

Department of Environment and Natural Resources
Joe Foss Building

523 East Capital Avenue

Pierre, SD 57501-3181

Contact Person: Jeanne Goodman

(605) 773-5047

Explanation: This department handles the state’s water quality iésues.
Summary of differences between Class V State regulations and Federal Class V guidelines

Although the EPA Region VIl administers the Class V UIC program, state regulations also apply.

74:03:15:02 - Classification of ground water.

(a) The existing and future beneficial uses of ground water must be maintained and protected.
Waters for which the ambient water quality is better than the minimum levels prescribed must
be maintained and protected at the better water quality.

{b) Ground water which has an ambient concentration of 10,000 mg/L or less total dissolved

solids is classified as having the beneficial use of drinking water supplies, suitable for human
consumption.

(c) If the ambient concentration of any water contaminant in the ground water is in
conformance with the standards in 74:03:15:03, degradation of the ground water to the limit
of the standards may be permitted as specified in chapter 74:03:16 for necessary economic
or social development upon approval of a water quality variance permit.

(d) No water quality standards may be violated and no designated beneficial uses may be
impaired by the granting of a water quality variance permit allowing degradation of ground-
water quality. If the ground-water quality does not meet the standards in 74:03:15:03 as a

result of natural causes or conditions, no degradation of the ground water beyond the ambient
concentration may be allowed.

74:03:15:03 - Standards for ground water. Within this section are listed the standards which must
be met unless otherwise provided by chapters 74:03:15 and 74:03:16.
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74:03:16:02 - Applicant for ground-water discharge plans. The owner and operator of a new
discharge facility, unless exempted, as well as existing facilities that discharge waste or pollutants that

may move directly or indirectly into ground water must apply to the secretary for an approved ground-
water discharge plan.

74:03:16:05 - Class V UIC wells permitted by the EPA do not need separate state-approved discharge
plans but are required to comply with state regulations.

74:03:16:06 - Application requirements for ground-water discharge plan approval. This section lists
the sixteen required elements to be included in the discharge plan.
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TENNESSEE

Responsible Agencies for Class V UIC Program

1) EPA Region IV

Water Supply Branch

345 Courtland Street, NE
Atlanta, GA 30365

Contact Person: Nancy Marsh
(404) 257-3866

Explanation: The State of Tennessee has not obtained primacy of the Class V UIC program; therefore,

that program is administered through the EPA Region IV office. Region IV has given the state some
authority to handle Class V issues.

2) Tennessee Department of Environment and Conservation
Division of Water Supply

401 Church Street

Nashville, TN 37243

Contact Person: Robin Bell

(615) 532-0191

Explanation: Although Tennessee does not have primacy over Class V wells, Class V issues are first
handled through this department. [f the issue cannot be resolved through this department according

to the state regulations, the case is then directed to Region IV.
Summary of differences between State Class V UIC regulations snd Federal Ciass V guidelines

Although the EPA administers the Class V program, some state regulations also apply.

Classification of injection wells. The State of Tennessee does not cIassnfy septic systems or agriculture
drainage wells as Class V waells.

1200-4-6-.14(1.a) - The use of any well to dispose of water carrying human waste, household or

business waste, raw sewage or effluent from any septic tank or other sewer system of any kind is
prohibited.

1200-4-6-.14(1.b) - The use of any Class V well in such a manner as to present a hazard to any
existing or future use of ground water classified pursuant to rule 1200-4-6-.05(1) is prohibited.

1200-4-6-.14(2.a) - Construction and operation of a Class V well is authorized provided the use of any

Class V injection well does not present a hazard to any existing or future use of ground water classified
pursuant to rule 1200-4-6-.05(1).

1200-4-6-.14(2.b) - It is a requirement that the owner or operator of a Class V well supply the
following:

a) Facility name and location, including a plot plan showing location of well(s);
b) Name and address of legal contact;

c) Ownership of facility;
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d) Nature and type of injection wells, including installed dimensions of wells and construction
materials;

e) Operating status of injection wells, including history of injection;

f) Volume of injected fluid;

g) Nature of injected fluid to include physical, chemical, biological or radiological
characteristics; .

h) Description of injection well, including monitoring wells(s); and

i) Plans for the construction of any new well, or modification of any existing Class V injection
well which have been approved by the Department of Environmental Conservation.

1200-4-6-.14(4) - No authorization by permit or rule will be allowed where a Class V well causes or

( allows a violation of the water quality criteria in rule 1200-4-6-.05 or resuits in the pollution of any
g ground or surface water.

1200-4-6-.14-(5) - If at any time the Department learns that an existing Class V system may cause a
violation of these regulations, the Department must:

. a) require the injector to apply for an individual permit;

b) order the injector to take such actions including, where required, closure of the injection well
as may be necessary to prevent the violation; or

c) take enforcement action.

1200-4-6-.14(6) - Notwithstanding any other provision of this section, the Department may take
emergency action upon receipt of information that a contaminant from a Class V injection system is

likely to enter a public water system and present an imminent and substantial endangerment to human
health.

1200-4-6-.14(7) - Construction Standards for Class V Wells are as follows:

a) The variety of Class V wells and their uses dictate a variety of construction designs
consistent with those uses and preclude specific construction standards. However, a well
must be designed and constructed for its intended use, in accordance with good engineering

practices. The design and construction must be approved by the Department of Environment
and Conservation.

b) Class V wells must be constructed so that their intended use does not violate the water
quality standards.

1200-4-6-.14(8) - Operating Requirements for Class V Wells are as follows:

a) All Class V injection wells must be operated in such a manner that they do not present a
hazard to ground water classified pursuant to rule 1200-4-6-.05(1).

b) Use of a pretreatment system may be necessary to insure that the water discharged meets
the applicable water quality standards.
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c) Initial and/or periodic testing may be required for Class V injection wells.

d) Upon completion of the well, the owner or operator must certify to the Department that the

well has been completed in accordance with the approved construction plan and must submit
any other additional information required.

1200-4-6-.14(9) - Monitoring Requirements are as follows:

a) The Department may require monitoring of Class V injection wells, the nature of which will

be determined by the type of well, nature of the injected fluid and water quality of the
receiving aquifer.

b) The Department must determine the extent and frequency of monitoring based on the type
of injection well and the nature of the injected fluid.

1200-4-6-.14(10) - Reporting requirements for Class V wells will be determmed by the type of injection
well and nature of injected fluid.

Closure guidelines for Class IV and V wells

1200-4-6-.14(11) - State Class V plugging and abandonment standards are as follows:

. a) The Department will order that a Class V injection well be plugged ar'\d~abandoned when the
use of the system is determined to be a hazard to the ground-water resource.

b) Prior to abandoning a Class V injection well, the well must be plugged with cement in a
manner which will not allow movement of fluids between formations containing ground water
classified pursuant to rule 1200-4-6-.05(1). The proposed plugging method and type of
cement must be approved by the Department. Placement of the cement plug must be
accomplished by any recognized method which is acceptable to the Department.

c) The owner or operator must notify the Department of his intentions to abandon the system
when a Class V injection well is no longer used or is usable for its intended purpose.

d) The owner of any Class V injection well must apply for a Plugging and Abandonment Permit
when the well is no longer used or usable for its intended purpose or any other purpose
approved by the Department. The application must include justification for abandonment, the
approved plugging and abandonment plan and any proposed modification to the original
plugging plan as approved by the Department.
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TEXAS

Responsible Agencies for Class V UIC Program

1) Underground Injection Control
Railroad Commission of Texas

P.O. Drawer 12967, Capital Station
Austin, TX 78711-2967

Contact Person: Richard Ginn
(512) 463-6796

Explanation: The Railroad Commission covers all UIC activities related to the production of oil and gas.

2) Texas Water Commission (TWC)
Ground Water Section

P.O. Box 13087 Capital Station
Austin, TX 78711

Contact Person: Steve Musick
(512) 371-6329

Explanation: The TWC covers all Class V UIC activities other than anything related to the production
of oil and gas.

Summary of differences in State Class V UIC regulations and Federal Class V guidelines

Rulés of the Texas Water Commission

331.3 - With the exception of the injection of waste into subsurfaces via a single family residential
cesspool, septic system, or other device that receives waste which has an open bottom or perforated
sides, the construction of an injection well, the conversion of a well into an injection well, and the use

or operation of an injection well is prohibited unless authorized by an injection well permnt, order or rule
of the commission.

331.4- Mechanical Integrity. Injection may be prohibited for Class V wells w-hich lack mechanical

integrity. A demonstration of mechanical integrity may be required at any time if there is reason to
believe mechanical integrity is lacking.

331.5 - No permit or authorization by rule may be allowed where an injection well causes or allows
the movement of fluid that would result in the pollution of a USDW.

331.9 - Class V wells injecting contaminated water are authorized by rule subject to post-construction
registration.

331.9 - Class V wells involving a waste, treated waste, or treated contaminated water require staff
approval before construction.

331.9 - Underground Injection of domestic wastewater of 1000 gallons or greater per day requires a
UIC permit prior to construction.

331.132 - Construction standards for Class V wells.

a) All Class V wells must be completed in accordance with the following specifications unless
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otherwise authorized by the Commission.
b) A form for the censtruction of all new Class V wells must be completed.

c) The annular space between the borehole and the casing must be filled from ground level to
a depti1 of not less than ten feet below the land surface or well head with cement slurry. In
areas of shallow, unconfined ground-water aquifers, the cement need not be placed below the
static water level. In areas of shallow, confined ground-water aquifers havirig artesian head,
the cement need not be placed below the top of the water-bearing strata.

d) In all wells where plastic casing is used, a concrete slab or sealing block must be placed
above the cement slurry around the well at the ground surface.

e) In wells where steel casing is used, a slab or block will be required above the cement slurry
except when a pitless adapter is used. )

f) All wells, espeuially those that are gravel packed, must be completed so that aquifers or
zones containing waters that are known to differ significantly in chemical quality ars not

allowed to commingle through the borehole-casing annulus or the gravel pack and cause quality
degradation of any aquifer zone.

g) The well casing must be capped or completad in a manner that will prevent pollutants from
_ entering the well. '

h) When undesirable water is encountered in a Class V waell, the undesirable water must be
sealed off and confined to the zone(s) of origin.

Closure guidelines for Class IV and V wels

Class IV wells are prohibited, and proper closure according to appropriate regulations is required.
Becausc these wells involve hazardous waste, in most cases they are subject to RCRA requirements.
These requirements are coinplex and depend on the status of the facility at the time of closure.

331.133 Closure Standards. )

a) It is the responsibility of the landowner or person having the well drilled, deepened, or

otherwise altered, to plug or have plugged, according to standards set forth in these rules. &
Ciass V well which is to be abandoned.

b) Closure must be accomplished by removing all of the removable casing and the entire well
filled to land surface with cement.

c) In lieu of the procedure in subsection {b) of this section, and if the use of a Class V well that
does not contain undesirable water is to be permanently discontinued, the well may be filled

with fine sand, clay, or heavy mud followed by a cement plug extending from land surface to
a depth of not less than ten feet.

d) In lieu of the procedure in subsection (b) of this section, and if the use of a Class V well that
does contain undesirable water is to be permanently discontinued, either the zone(s) containing
undesirable water, or the fresh water zonels) must be isolated with cement plugs and the
remainder of the well bore filled with sand, clay, or heavy mud to form a base for a cement
plug extending from land surface to a depth of not less than ten feet.
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Class V well closures are reviewed on a case-by-case basis for cleanup and closure procedures. In
general, any contaminant source should be removed, any contaminated ground water should be
remediated to pre-contamination background concentrations if feasible, and the well plugged, from
total depth to the surface, with cement or an approved substitute. '
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UTAH
Responsible Agency for Class V UIC Program

Department of Environmental Quality (UDEQ)
Division of Water Quality

P.O. Box 144870

Sait Lake City, Utah 84114-4870

Contact Person: Fred Pehrson

(801) 538-6146

Explanation: This department regulates all state Class V wells with the exception of Class V septic
systems of less than 5000 gallons, which are handled by local health departments.

Summary of differences between State Class V UIC regulations and Federal Class V UIC guidelines

The State of Utah’s UIC regulations are equivalent to the Federal requirements. The state requnrements
can be found in the Administrative Rules for the UIC Program, R317-7, Utah Administrative Code.

The state currently has no general Class V permit form. Each casa is considered on a site-specific
basis.

Closure guide(ines for Class IV and V wells

Closure of 5X28 and 5W20 injection wells. These wells are ordered closed as they are identified. If
injectate exceeds MCLs, ground water is considered endangered and ground-water assessments are

required. If contamination is found to be impacting USDW's, remediation strategies ‘must be
implemented.
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WASHINGTON
Responsible Agency for Class V UIC Program

Washington Department of Ecology
P.O. Box 47600

Olympia, WA 98504-7600
Contact Person: Bert Bowien
(206) 438-7066

Summary of differences between State Class V UIC regulstions and Federsl Class V UIC g:idelines

WAC 173.218.020 - Policy. The disposal of waste fluids from industrial, commercial,
sources into welis will not be authorized by the department,
authorized providing these operations satisfy the necessary stan

or municipal
except that existing operations are
dards and requirements. -

WAC 173.218.040 - Authorization required. No fluid may be injected through wells except as
authorized pursuant to this chapter. :

WAC 173.218.090 - Class V injection wells.

1) all new Class V injection wells that i

nject industrial, municipal, or commercial waste fluid
. into or above a USDW are prohibited. ‘

2) Owners of all existing Class V waells that inject industrial, municipal, or commercial waste
fluids into a USDW must apply to the Department for approval to operate.

3) Owners of all other Class V wells must notify the Department of the location of their wells.

WAC 173.218.100 - Permit terms and conditions.

1) Permits must specify conditions that reflect all known, available, and reasonable methods
of prevention, control, and treatment, and fulfill Federal UIC requirements. Any conditions
necessary to preserve and protect a USDW must be included.

2) Any injection well that allows the movement of fluid into a USDW that results in a violation

of a national primary drinking water standard or may otherwise adversely affect the beneficial
use of a USDW is prohibited.

Closure guidelines for Class IV and V wells

Currently, there are no state closure regulations; however, department guidance for Class V closure
is administered on a case-by-case basis. If a Class IV well is to be closed, it is handled under state
RCRA requirements which are more stringent than the Federal RCRA requirements for remediation.
For example, Washington has ground-water quality standards which must be met.

Remediations are covered under the Model Toxics Control Act (MTCA). This Act includes ground-
water quality standards that parallel the Ground Water Quality Standards, Chapter 173-200 WAC.

These ground-water quality standards apply primarily to discharges including stormwater which affect
ground water.
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WYOMING

Responsible Agency for Class V UIC Program

Water Quality Division

Wyoming Department of Environmental Quality
122 West 25th Street

Cheyenne, WY 82002

Contact Person: Robert Lucht

(307) 777-7781

Summary of differences between State Class V UIC regulations and Federal guidelines

The State of Wyoming regulates 5X25, 5X15 and 5X14 wells as Class Ili wells and not Class V wells.
In addition, 5N24 wells are regulated as Class | wells. . )

The State of Wyoming does not have "Authorization by Rule.” Within W.S. 35-11-301(a), it is stated
that no person, except when authorized by permit, may discharge waste to waters of the state. °

All injections require either a UIC permit or a permit to construct under Chapter Ill of the Wyoming
Water Quality Rules and Regulations.

The regulation of septic tanks with less than 2000 gallons per day capacity and no industrial
component may be delegated to counties. Specific delegations vary among the counties.

Closure guidelines for Class IV and V wells

For wastes disposed of at levels significantly above MCL's, the Wyoming Department of Environmental
Quality requires site investigations including installation of monitoring wells and extensive analyses.
If ground-water contamination is detected, remediation, including source removal, may be required.

The state requires periodic monitoring of effluent.

As of November, 1992, approximately one half of the state’s 5X28 wells had been plugged.
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Best Management Practices
For Protecting Ground Water

Oftice ot Water (WH 550G)

SUMMABY OF CLASS V WELL BMP FACT SHEETS

Fact Sheet - Faclility and Well Type
Fact Sheet No. 1

- Automotive Service Stations Using Shallow Waste Disposal Wellé
Fact Sheet No. 2

Facilities Using Shallow Industrial Waste Disposal Wells

Fact Sheet No. 2A Additional BMPs for Dry Cleaners Using Shallow Industrial Waste
_ ) Disposal Wells .
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United States

Ottice of Water (WH 550G)
Environmental Protection

EPA 570/9-91-036A
January 1992

SEPA  Best Management Practices

For Protecting Ground Water
Automotive Service Stations Usin

Shallow Waste Disposal Wells
(Class V Well BMP Fact Sheet Number 1)

, * Submit closure plan if so directed; temporarily Plug well with cement or plumbers
) plug untii plan is approved

* Atter sampling well contents, clean Pipes and drains leading to well if so directed,
using, for example, plastic pigs

* Remove liquid and sludge from well if so directed: dispose of in compliance with
- federal, State, and local laws

* Fill well voids with clean inert material; seal pipes and well sides with cemient or

concrete: plug and cap well opening; seal cap aid floor

 Remove and dispose

of visibly contaminated soil in compliance with federal,
State, and local laws

* After remo{/ing visibly contaminated soil, collect and analyze soil and fiuid
samples; send results to Chief of the appropriate State or Region Section

* Forbay drain(s) connected to a septic system, continue to use septic system
(after closing bay drains) only if allowed and only for Jomestic waste "

Alternative Disposal

* It floor drain(s) are required, connect drain(s)/disposal system(s) to sanitary
sewer it allowed by appropriate federal, State and local regulations

* It floor drain(s) are required, connect drain(s) to holding tank: periodically pump

out tank and have licensed hauler transport wastes to an approved treatment or
disposal facility

* Use waste exchange services to reuse and recycle as much waste as practical

* Apply for a permit to continue injecting it so directed
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EPA

United States Office of Water (WH 550G)

EPA 570/9-91 -0368
Environmental Protection

January 1992

Best Management Practices

For Protecting Ground Water
Facilities Using Shallow Industrial

Waste Disposal Wells
(Class V Well BMP Fact Sheet Number 2)

* Submit cloéure plan if so directed; temporarily plug well with cement or
plumbers plug unti! plan is approved

* After sampling well contents, clean Pipes and drairs leading to well it so
directed, using, for example, plastic pigs .

* Remove liquid and siudge from well if so directed: dispose of in compli-
ance with federal, State, and local laws

+ Fill well with clean inert material, seal pipes and well sides with cement or
concrete, and plug and cap well opening; seal cap and floor

* Remove éw dispose of visibly contaminated soil in compliance with
federal, State, and local laws

* After removing visibly contaminated soil collect and analyze soil and fluid
samples; send results to the Chief of the appropriate State or Region

Section
* If floor drain(s) are required., connect drain(s)/disposal system(s) to

sanitary sewer if allowed by appropriate federal, State and local regula-
tions

* I floor drain(s) are required, connect drain(s) to hoiding tank; periodically
pPump out tank and have licensed hauler transport wastes to an approved
treatment or disposal facility

* Use waste exchange services and recycle as much waste as practical

* Apply for a permit to continue injecting if so directed
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Unitec States

Oftice of Water (WH 550G)
Environmental Protection

EPA $70/9-91.036C
January 1992

Best Management Practices

For Protecting Ground Water
- For Dry Cleaners Using
Shallow Industrial Waste

Disposal Wells
(Class V Well BMP Fact Sheet Number 2A)

The BMPs listed below apply to dry cleaners. Fact Sheet Number 2 in this
series lists BMPs that are applicable to Industrial Disposal Wells in general

gncbding those used by dry cleaners), particuiarly for closure and altemative
isposal. .

* Use equipment with built-in distillation units or add such units to
existing equipment to extend the lite of solvents and reduce still waste
volume

* Add carbon adsorption units, refrigeration/condensation units, or
azeotropic conditioning for solvent recovery (azeotropic conditioning
entails adding a substance to a mixture to facilitate distillation and
separation of individual components of the mixture)

* Add préwashing where possible to remove some dust and oils (this
increases solvent and filter cartridge lite)

* Properly operate distillation units to minimize solvent content of still
bottoms .

* Heat used fiiter cartridg

es in a closed container to vaporize and
capture excess solvent '

Open button traps and lint gaskets only long enough to clean

* Inspect and repair gaskets, seals, hoses, and couplings to minimize

solvent, vapor, and liquid loss
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United States

Ottice of Water (WM 550G)
Environmental Protection

EPA 570/9-91-036D
January 1992

Best Management Practices

For Protecting Ground Water
For Photographic Processing
Establishments Using Shallow

Industrial Waste Disposal Wells
(Class V Well BMP Fact Sheet Numbetj 2B)

The BMPs listed below apply to photographic processing establishments. Fact
Sheet Number 2 in this series lists BMPs that are applicable to Industrial Disposal
Wells (including those used by photographic processing establishments), particu-
larty for closure and altemative disposal.

Waste Minimization™

* Use as little water as

possible (e.g., install water demand valves to control
water use) :

* Use timers to turn off continuous washers when film is not being pro-
cessed to reduce wastewater volume

Install a washless processing system

Use film with less or no silver; or use silver fixers which allow silver to be
filtered out of developing solutions

* Replace ferricyanide bleach with ferric EDTA (ethylenediaminetetraacetic)
complex (Note: mixing EDTA complex from scratch may be dangerous) or
regenerate spent ferri-cyanide bleach
persulfate salts, liquid bromin

bleach-fix replenishment

using ozone oxidation, electrolysis,
e, ion exchange, or highly concentrated

* Use a closed-cycle system to enhance recovery of silver

« Configure chemical recovery cartridges in series to maximize silver
recovery

* Recover silver by using metallic replacement, electrolytic recovery,

chemical precipitation. ion exchange, reverse osmosis. and/or evapora-
tion
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EPA

United States

Office of Water (WH 55(G)
Environmental Protection

EPA 570/9-91-036E
January 1992

Best Management Practices

For Protecting Ground Water

For Furniture Strippers Using
~ Shallow Industrial Waste

Disposal Wells
(Class V- Well BMP Fact Sheet Number 2C)

EPAmmwumMwammumwbmymmmm
% Underground Sources of Drinking Water. Tmmmmumwdequbaam
mmmmnmamotmmm. Amw.swstwlmmbw | -

The BMPs listed below apply 1o furniture strippers. Fact Sheet 2 in this series lists

BMPs that are applicabie to Industrial Disposal Wells in general (including those.

ng
used by furniture strippers), particularly tor closure and alternative disposal. In
addition the Agency believes that wastes from furniture strippers pose s

ignificant
risks to ground water when injected. Industrial Disposal Wells at these facilities
will probably be closed. -

Waste Minimization

* Use complete hand stripping in place of chemical stripping where practical
* Remove loose paint and stain by hand before chemical strippin§

* Spray stripping chemiéals on furniture in sealed chambers and filter

excess and runoff, or use a recirculating flow system which screens the
stripping fiuid as it is recycled

* Have a licensed recycling service periodically collect used hot and cold
tank liquids and provide new or replenished stripping fluids

Note: These BMPs are adapted from a May 1991 EPA report titled, *Class V Weil BMP Guidance - Phase | and
Phase I1," and have been modified in response to comments b

y EPA Regions. For a copy of the EPA report,
plsase contact the Underground Injecton Control Branch of the Office of Ground Water and Dnnking Wataer, us.
EPA.

For further information contact:




SEPA

United States Office of Water (WH 550G) EPA570/4.91-036F
Environmental Protaction

January 1992
Agency

Best Management Practices

For Protecting Ground Water

For Electroplaters Using Shallow

Industrial Waste Disposal Wells
(Class V Well BMP Fact Sheet Number 2D)

EPA recognizes that certain industrial was wells POS8 unacceptable
rbksbumtgmw&urmolowmwm Thmopuaﬂomdbwhdww;‘:y

19m neither designed for capable of treating them Accordingly Mgvmswawmba
sys! nor . Al trial
w*banmmlmcwmm posal i

{
?
z‘-

* Use deionized water in place of tap water to facilitate recycling and
minimize the generation of sludges

* Extend plating bath life and recover metals and additives through treat-
ment ' , '

— For example, use electrolytic dummying to remove excess copper
— Other methods include high surface area electrowinning/

electre. efining, ion exchange, ion transfer, evaporators, and reverse
osmosis

* Convert process baths to non-cyanide plating baths where technicaily
feasible '

* Substitute trisodium

phosphate or ammonia for cyanide cleaners where
technically feasible :

* Replace hexavalent chromium solutions with trivalent chromium solutions
where technically feasible .

* Use sulfuric acid and h

ydrogen peroxide in place of chromic acid where
technically feasible

* Withdraw parts from plating baths slowly to minimize “drag-out”
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EPA

United States

Office of Water (WH 550G)
Environmental Protection

EPAS70/3-91.036G
January 1992

Best Management Practices

For Protecting Ground Water
For Printed Circuit Board Manufacturers
Using Shallow Industrial Waste

_ Disposal Welis
(Class V Well BMP Fact Sheet Number 2E)

The BMPs listed below a

Number 2 in this series lists BMPs that are applicable to |
in general (including those used by printed circuit board

manutacturers), particu-
larty for closure and altemative disposal. .
. 'Subgtbiilute aqueous processable resists for solvent Proc: _~ahle resists where
easible

* Replace chemical board production with computer-driven mechanical etching
processes for low-volume board production, such as for prototypes

Replace chromic-sulturic acid etchénts with ferric chloride or ammonium
persultate where possible -

Use thinner copper foil to clad laminated boards, where-feasible

Decant and filter photoresist stripper to extend stripper life

Extend plating bath life and recover metals and additives through treatment

— For example, use electrolytic dummying to remove excess copper )
— Other methods include high surface area electrowinning/slectrorefining,

ion exchange, ion transfer, evaporators, and reverse osmosis

* Recycle spent chromic acid using an electrolytic diaphragm cell or other
method




United States

Oftice of Water (WH 550G)
Environmental Protection

EPA570/3-91.038G

Age January 1992
ncy

Best Management Practices

For Protecting Ground Water
For Printed Circuit Board Manufacturers
| Using Shallow Industrial Waste

| Disposal Wells
(Class V Well BMP Fact Sheet Number 2E)

The BMPs listed below apply to printed circuit board manutacturers. Fact Sheet
Number 2 in this series lists BMPs that are applicable to Industrial Disposal Wells
in general (including those used b

y printed circuit board manufacturers), particu-
larly for closure and altemnative disposal. .

Waste Minimization

* Substitute aqueous processable resists for solvent processable resists where
fo: sible

Replace chemical board production with com

puter-driven mechanical etching
processes for low-volume board production,

such as for prototypes

Replace chromic-sulfuric acid

etchénts with ferric chloride or ammonium
persulfate where possible -

Use thinner copper foil to clad laminated boards, wherefeasible
Decant and filter photoresist stripper to extend stripper life
Extend plating bath life and recover metals and additives through treatment

— For example, use electrolytic dummying to remove excess copper
— Other methods include high surface area electrowinning/elegtroreﬁmng,
ion exchange, ion transfer, evaporators, and reverse osmosis

Recycle spent chromic acid using an electrolytic diaphragm cei or other
method
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United States

Otfice of Water (WH 550G)
Environrmental Protection

EPA570/9-91-036H
January 1992

Best Management Practices

For Protecting Ground Water
For Print Shops Using Shallow

Industrial Waste Disposal Wells
(Class V Well BMP Fact Sheet Number 2F)

. eg dbpoalmlhodlhoym. lnaddnonloenl.cunty.w
smmmpmhbnmumm. Non:mmwawmmrmmaﬂomomy. For more

The BMPs listed below apply to print shops. Fact Sheet Number 2 in this series
lists BMPs that are applicable to Industrial

Disposal Wells in genera! (including
those used by print shops), particularly for

closure and alternative disposal.

* Use photomechanical, electrostatiz, and surface plate processes rather than
metal etching and plating since the former generate smaller amounts of hazard-
ous waste

* Use electronic imaging for editing and print only final versions on paper to
reduce chemical (and paper).use

. Use water-based or soy-based inks, where possible, to minimize petroleum
concentrations in waste water

Install automatic web splicers and web break detectors
* Install automatic blanket cleaners
* Use automatic ink levelers

Standardize ink sequence and ink rotation to the greatest extent practicable

* Use aerosol spray in place of solvents to clean out ink fountains at the end of
print runs to prevent drying and clogging

Use countercurrent washing where appropriate

Note: These BMPs are adapted from a May 1991 EPA report tied, "Class V Well BMP Gudance - Phase | and
Phase II,” ang have been modiified n r83p0NSe to

comments by EPA Regions. For a copy of the EPA report,
Ei;ro contact the Underground Injecbon Control Branch of the Office of Ground Water and Drinking Water, U.S.

For further information contact:
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EPA

United States Office of Water (WH 550G)
Environmentali Protection

EPA 570/9-91-036H
January 1992

Best Management Practices

For Protecting Ground Wate
For Fabricated Metal Industry '

Facilities Using Shallow Industrial

Waste Disposal Wells
(Class V Well BMP Fact Sheet Number 2G)

The BMPs listed below apply to fabricated metal industry facilities. Fact Sheet
Number 2 in this_series lists BMPs that are applicable to Industrial Disposal Wells

in general (including those used by fabricated metal industry facilities), particu-
larty for closure and altemative disposal.

Waste Minimization

» Standardize metalworking fluids to the greatest extent possible
Use high-quality metalworking fluid to minimize amount needed

(]

cle met’élwouking fluids through filtering, skimming, coalescing, or other
- methods . .

Use deionized water in place of tap water to facilitate recycling
Extend bath life and recover metals and additives through treatment
— For example, use electrolytic dummying to remove excess

— Other methods include high surface area electrowinning/electrorefining,
ion exchange, ion transfer, evaporators, and reverse osmosis

[ ]

Rotate electroplating barrels over bath after immersion to allow them to drain
* Replace barrel plating with rack plating where possibie to minimize “drag-out”

Now: These BMPs are adapled from a May 1991 EPA report tited. "Class V Well BMP Guidance - Phase | and
Phase II,” and have been modified in response to commants by EPA Regions. For a copy of the EPA report,
please contact the Underground injection Control Branch of the Offica, ot Ground Water and Dnnking Water. U.S.
EPA.

For further information contact:




United States

Oftice of Water (WH 550G) -
.Environmenta! Protection

EPA §70/9-91-036J

January 1992
Agency

Best Management Practices

For Protecting Ground Water
For Medical Services Facilities
‘Using Shallow Industrial Waste

- Disposal Wells
(Class V Well BMP Fact Sheet Number 2H)

~ The BMPs listed below apply to medical services facilties. Fact Sheet Number 2in this
series lists BMPs that are applicable to Industrial Di

sposal Wells in general (including
:’l)ose u?ed by medical services facilities), particularly for closure and alternative
isposal.

- Waste Minimization

Install water demand zone valves to control water use

* Use reverse osmosis water supply equipment, where technically feasible, to
- minimize cleaning requirements for dialysis machines '

* Use a closed-cycle system to enhance recovery of silver

Renew photoprocessing chemicals using replenisher concentrates and regen- -
erators , ’

Recycle developer using,

for example, an ion exchange system or an electrodi-
alysis system

: Recover silver from phot
electrolytic recovery, ch
and/or evaporation

ographic equipment using metallic replacement,
emical precipitation, ion exchange, reverse osmosis,
Replace instruments containing mercury with electronic instruments

Segregate and properly label radioactive wastes

Use less hazardous isotypes where possible: for example, use irndium-192 or
- cesium-137 needles in place of radium-226 needles
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EPA

United States Oftice of Water (WH 550G) EPA 570/9-91-036K
Environmental Protection

Env January 1992
ncy

Best Management Practices

For Protecting Ground Water
- For Lawn Care Establishments
- Using Shallow Industrial Waste

Dispcsal Wells
‘(Class V Well BMP Fact Sheet:Number 2I1)

EPAWMWMMMGWMM&M~Wb pose unacceptable
muummmuomuwm. mmmmammodm:‘:yofvuiommmba
Wmmmmhmmdnmm Accordingly, BMPs

The BMPs listed below apply to lawn care establishments. Fact Sheet Number 2
in this series lists BMPs that are applicable to Industrial Disposal Wells in general

(including those used by lawn care establishments), particularty for closure and
disposal alternative. o

Waste Minimization

* Pave high-spill areas and add containment such as channels or barriers

+ Collect contaminated fin

Se waters, truck washdown water, spills, and
floor drainage .

1ecycle collected fluids by pumping them back into trucks and/or applica- |

tion equipment and re-using them for pesticide and fertilizer applications
where appropriate '

Note: These BMPs are adapted trom a May 1991 EPA repon tited, "Class V Well BMP Gudance - Phase | and
Phase I\,* and have been modified in fésponse 1o comments by EPA Regions. For a copy of the EPA report,
please contact the Underground Injecton Contol Branch of the Office of Ground Water and Drinking Watar,
U.S. EPA.

For further information contact:




United States Oftice of Water (WH 550G) EPA 570/9-91-036L
Environmental Protaction

January 1992 .
Agency

Best Management Practices

For Protecting Ground Water
Carwashes Using Shallow Industrial
| Waste Disposal Welis
(Class V Well BMP Fact Sheet Number 3)

EPAmcogdzestraimgewclwuaummpmamwotmmmnumgmumm
ot Drinking Water. Tmm.mw.mwwmmmmnmmmnhmmma
water rescurces. For more information, contact the person named below. ' :

* Discharge to sewer systems or to holding tanks where practical and where in
compliance with State and local regulations 3

* Capture and recycle as much waste water as possible using filters, oivwater
" separators with recyclable absorbents that absorb hydrocarbons but do not
react with water, reclamation systems, and other appropriate technologies;

some carwashes currently recycle 100 percent of captured waste water

* Inspect treatment equipment, tanks, and chemical containers regularly for leaks

Use biodegradable soaps and chemicals instead of solvent-based solutions
Calibrate treatment and application equipment regularly

Process pit dirt to separate solids, contaminants, and wastewater -

Dry pit dirt in order to reduce waste shipped to special liquid waste landfills

* Hire a licensed transporter to dispose of pit dirt and wastewater treatment
residuals

 Comply with federal, State, and local solid and liquid waste disposal regulations
* + Apply for a permit to continue injecting if so directed h

Notwe. These BMPs are adapted from a May 1991 EPA report tited, "Class V Well BMP Guidance - Phase | and
Phase 11" and have been modified in response to

comments by EPA Regions. For a copy of the EPA report. please
contact the Underground Injection Control Branch of the Office of Ground Water and Drinking Water, U.S. EPA.

For funher information contact:
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DRAFT REGION 5 GUIDELINES ON CONDUCTING SITE ASSESSMENTS

AT CLASS IV AND V INJECTION WELL FACILITIES




DRAFT

REBICNSWCNWSITEASSMI‘S
AT CLASS IV AND V INJECTION WELL FACILITIES

Part Y. Introduction

CoTm they inject fluids directly into

sources of drinking water (USDWs). Region 5 believes it is
necassazytofunyassssmepotentialfqrthisexﬂammatsanepoi:m
i i Class IV or Class V injection wells
Although Class IV wells are barmed, the i ici
Characteristic (TC) Rule, publi in the Federal Register on March 29, 1990,
has caused same Class V wells to be 1fi . This,
along with the recent national shallow-injection well initiative, has focused
attention on the issue of closure of those

Closure, in many cases, is

It is difficnlt to assess the amount
of envirommental damage or human health risk that can occur
due to the variability of the wastestream.
E!Nixmmntall’m!:ectimkgerq (USERA)

For SW20 wells, the total universe of constituents possibly disposed of via
thiswl.ltypecanbequitela:ge. However, the wastestream is usually
gemntaedﬂmax;hamistermimstrialptocess,soﬂlevariabmtyof

cmstib.:entsinjectedintoasinglewellsrmldbelmthanthatfcrsxz

wells., Althmghthevariabilityofccxstimentsmaybelss,thepctential
far envirammental harm is not lessened. For this reason, 5w20 wells should
alsobetatzdtodete:minethetmdcityofthewastebeinginjectedin&der
toevaluatethepctentialtmmﬂmttheinjectimopexaﬁmmayposetohmn
health and the envirorment.

Asstatedabcve,ﬂzemmlehasausedscmemassvmmbereclassified
as Class IV. In addition, chemical sampling and analysis of Class V wells as
partofsiteassessmenthasshownnanywensmvimslyum;gnttobedassv
to be, in acbaality, Class IV wells. For example, a prelimirary study
conducted on 70 5X28 wells naticnwide showed that 27% of the sites had sludges
that would be characterized as hazardous urder th

2 TC Rule ard 17% of the




sites had liquid that was characterized as hazardous. The
date at Class V wells sampled i

5X28 wells in the Regicn that were Sampled, 21% had hazardous waste or sludge
present; likewise, 14% of the 21 SW20 wells were sj

Moreover, when camparing the data from these wells

levels (MCIs), 64% of the 5X28-ard 47% of the 5W20 wells had levels of

constituents that exceeded the Naticnal Primary Drinking Water standards.
The seriocusness of such injection activities may be illustrated using a sample
calculation of cm'rt:ammant ‘a:arspcrt‘in a typical aquifer. The derivation of

The example chosen is
one for a 3.5 my/l cancentration of benzene, a lhman i
i narmal

carcinogen knovm to cause
‘of leukemia, which was measured in the

injectite at a 5xX28 well in New York State. ' Assuming a unifarm’ groundwater

flow of 0.002 cm/sec for a typical glacial till aquifer, a concentration of
benzepe of 0.5 mi

milligrams per liter (mgy/l) will be fourd 'in the groundwater
o.4m11sdam-gradient£rmﬂaewellafteroneyearot injection. This level
. ; If a water supply well were
located w:rthin 0.4 miles down gradient of this 5x28 well, i

144.13(a). In additienm, 40 CFR 144.13(b) re;uirasthemaerorcperator of a
Class IV well to camply with Section 144.23 regarding closwre of Class IV
wells. Sectim144.23prcviqathatfcrm ini frograms, the cwner
crq:eratcrofamasslvmushallphgarctherwiseclosethewellma '
ma!merac?egtableto.theRegimxalAdministratcr.
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affard this authority
ciramstances the

and may also draw on
statutes such as [CERCIA].

49 Fedexal Reqister 20144, May 11, 1984.

The authority in 40 CFR 144.23 can be read in canjunction with other )
discretionary autharities available to the Regicnal Administrator such as the
infamation gathering recuirements available urder 40 CFR 144.27.

section provides that, for EPA administered
Administrator may require rule-authorized
wells existing at the outset of the UIC program (6/24/84)) to sulmit
informtimdeanednecssarytodetermjneMxetherthewellmybe
a USDW in violation of 40 CFR 144.12; i '

wal]s(sudmasClassVorCJ.assIV

This emergency authority s reiterated in Underground
regulations at 40 CFR 144.12(e) which prahibits the

B. Class V Wells ) '
Muduoftheabcvedismssimregazdimc}.assrvwells, such as
discretionary authority available to the Regicnal Administrator and the
emergency autharity in Section 14331, also applies to Class V wells arnd will
not ke reiterated here.

DRAFT
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In addition to the emergency autharity found in Section 1431 and the
availability of Secticn 144.27 to seek information as to the dangers of the
injection activity, the enfoarcement sanctions available in Section 1423 also
may be employed far violations of 144.12(a) .

Further, subsection (c) of 40 CFR 144.12 provides that if a Class V well may
cause a violat;iga of prnrary dr:.rnu.ngwater regulations, the Director

‘ : prescribe actions which may
uding any action authorized
Neither subsection (c) nor (d) is linked to "an
endangerment." Thus, pursuant to Section 1423 of the
SDWA, the prescription of actions for violations of 40 CFR 144.12(a) would
imludetheismmceof,madminjsu-ativeordertocmplyardtopayperaltis
of up to $10,000 per day. A civil enforcement seeking injunctive
relief and penalties of up to $25,000 per day would also be available, as well

In summary, if it is determined that there are grounds to believe the
operation of an injection activity caused contamination of soils or ground
water, the Regional Administrator may require a site assessment, which can
include monitoring or sampling, to determine the.extent of such contamination
under 40 CFR 144.27. Failure to camply with the 144.27 request can be
subjected to a i

an 1423 campliance crder with penalties or referred for
Judicial actien. :

Qscetheextaxtofthecmmﬁ{atimmbeenestahlishedviathesite

assessment, jtheRegionalAdmjnlstratarcanctderthecwner/operatm:torevise
the closure plan to include restaration of the aquifer or removal of the.
contaminated soil in addition to proper plugging of the well. under 40 CFR
144.12(a) ard (c). ‘ _

above, wnichshmedthatanofthesitsinthesuxiyhadhazamous

Part IIT. Reccmendation

It is Region 5’s position that, in crder to determine whether injection
activities have caused endangerment to human health cr the envircrment, at.-a
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minimm, first level site assessments should be performed by the
owner/cperator at all Class IV injection well facilities. Further, site
asseasmngmyberequiredatClasszacihtiesWhemithasbeendetemned
that injection into the well may cause a violation of drinking water
requlatiorsorotherwiseadverselyaffectthehealthofpersons. Such
dEtminationmaybemdebasedonwelltypeoronacasebycnsebasis_

Site assessments can
siteass&ssme:rtshavebeexmsubdividgdmtotlxree
the acquisition of information that
gathered at the level it. As stated in the recommerdation above,
allClassIVardmstmasszaci:gitiaswinberequiredtocmﬂuctaﬁ:st
level site assessment. Basedmthersultsofthefirstlevelassessxherm, it
maybedstexmjnedthaf;thesitedmmtmmntﬁnﬂ;‘aerinvastiga

vary in scope arnd.level of detail. In this document,
levels, each level i

requiri
:i.:-'.deane::].ne'::assazy1:>:=\sec1o:mtl'xeclat::\mg

tion, .
however, Regimsreservastharighttoreqmﬁxafurtherirwestigationintha
future should it be deemed

necessary. If the results of the first level
assessmentdmst':ratethattheinj i

2 to level 3 will ke made based
onanevaluationoftheprmdmityofdjsdaargepointsfrantheaquif&in
question, the volume and mobility of the waste plume, possible subsurface
determinaticn mist be made on a site~by-site basis, hence no set criteria for
Whmtoelevatethesiteassssmenttmlevelztolevel:cznbegivenhere.

» Upon USEPA apmroval, well closure can be campleted,
and may be required, at

any time during the site assessment. In cther woxds,
sitgassessnemsuptolevelttmeecanbe@nitiatadarﬂgmpletedbefcre,




1) A description of the injection activity including acaurate facili:
plans and draw:.ngs HE ‘ - vy

2) Diagransandcmstruétionrecordsdetailingtheconstructionofthe
injection well; .

3) A Quality Assurance Pr_'oject.Plan (QAPP) that covers data collection,
including wastestream sampling, handling and analysis; and
4) The chemical camposition.of the inj

jectate. Ouwners/cperators of 5x28
wellsshqﬂdanalyzethei;mstesfcreitherthe i

a. Determination of the Presence of Listed Wastes

Operators of Class V injection wells should be aware that .
characterization of their wastestream is not wholly dependent upen
camprehensive analyte concentration knowledge. Wastes may be
hazardous, not only by individual analyte concentration exceedance,
hut also by matching a specific description of waste(s) fourd at 40
CFR §261.30-§261.33. Waste codes (F,K,P,U) fourd in this sectien )
refer to either (1) specific process-generated wastes or (2) listed
a_nalytasdisposedofmlandinammuerforwhidxtheyweremt

intended ar which do not meet product grade quality standards.

An operator must investigate the possibility that injected waste
my meet a definition of hazardous waste as specified in
40 CFR §261-Sulpart D. A positive match of waste with the waste

mdeshthissecﬁ.cnmustberepcrtedtoRegimSUICstaffas
socn as it is known. In addition, a positive

A sampling plan for the site
should be aporoved by Regicn S before sampling is initiated.
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b.

may be at the wellhead, oil/water separator,

7
Operator Knowledge of Characteristically Hazardous Waste

As stated in the March 29, 1990, Federal Register Notice a i
the Toxicity Characteristic leaching

262.11(c) (2), j
of the waste, the raw materials, and
generation to determine if a waste exhibits any characteristic of
hazardous waste. Such knowledge must be reparted to Region § staff
as soon as it is known. Any such claim should be Supported with
relevant documentation, such as Material Safety Data Sheets
describing the materials stared or-used onsite, a detailed _
descriptiaon of the activities or marmufactiring processes conducted
on site that may contribute to the wastestream, and any management
practices employed to prevent wastes fram being injected
urnderground. . » .

the processes used in its

Determining the Sampling Location |

and cost intensive. For
the.sampling'point

_ septic tank, or in tha
dry well, although the operator may elect to canduct a groundwater
sampling scheme as’described above, if so desired. If the site
assessment progresses to level three,

{ then ground water and soil
“sampling in the drainfield should be conducted.

Sampling at the wellhead is not practical for most 5X28 and SW20
wells because they do not receive a canstant. wastestream. For-

those Class V wells which receive a cnstant wastestream
through a2 uniform,

-
.mmm

at the wellhead or before entering an oil/water
separator or septic tank. Sampling a non-canstant wastestream at
the wellhead is difficult because there is no

. : .no liquid phase present
except duripg spills or washing down the site. i

ine empties into a septic tank,
then liquid and sludge samples should

Finally, if there is no separator or septic tank Fresent arnd the
waste is going directly into a dry well, then sludge or sediment
samples should be taken from the bottom of the well. If there is a
liquid phase present in the well, it should also be sampled.

DRAFT




4. Requirements Specific to 5X28 Injection Wells

camon to the 39
faund on the TCLP list, the 75 fourxd on the Maximm
Ievel (ML) 1istforNationalPrimryDrimciquaterstandardsani
the most currertt database of

sampling data
the most likely constituents to be found in
this well type and they can be in hazardous

e. Requiretents Specific to 5W20 Injection Wells

£.

quality assurance project plan (QAPP) suhnitte:ltoRegime?r)
Pqem:jan:rm:alpricrfoimplmtimofthesanpmgevents.
AcmpleteOAPPmldcmtaincmprehensivedescriptimsofitasl
thraugh 23 below. Attadm:mnisasuggastedfermatform
Freparation. A camplete QAFPP wauld cortain the 23 jtems listed

below, presented following the 16 element cutline fourd in

DRAFT
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1. Sample descriptian,
2. Sample collectar,
3. Sample collection method,
4. Sample collection peint,
5. Sample preservation technique,
6. Analytical method for parameter detection/quantification,
7. Anticipated quantification limit for each parameter,
8. Sampling schedule,
. 9. Bquipment cleaning blanks, *
10. Trip blanks,
11. Sample replicates, .
12. Sample chain-of-custody protocol,
13. BEquipment calitratien,
14. Data reductien,
1S. Data validatiom, :
16. Data reporting, ,

17. Internal quality control,
18. Perfarmance audits,

19. Systems audits, '

20. I.abaraturyprevmbstivemintamna,‘
2l1. Data assessment procedures, :

22. lLaboratory corrective actions, and
23. Quality assurance reports.

analyses, ala:;withamminingallitmabove, in the
g. Rep:rtixgknlyticalnemlts

Operatars should submit to Region 5 all documentation ‘sent to them
by tha labaratory . relevant records maintained by the
injecticn facility. This should be done as soon as possible after
the operatcor receives this informa

tion in order that USEPA staff
cani:xterprettherwltsinatimly.m.

B. Laevel 2 Sita Assassment

Iftheinfcmtimgatheredinthelevellsiteamtshowsthat
injectimcpu-at:.m'smyhaveintmd:md i

contaminants into underground saurces
of drinking water, then it becomes necessary to determine whether the

DRAFT e
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l)Atopogra;hicmapofthesiteshowingthelocatiorsandtypsofany
disdxargeﬁrmorred\argetotheinjectimaquifer,suchaspubliccr
private water wells, rivers, i 'ectionwdlsardsqxuc
Systems, and the location of any samples taken for chemical analysis,
withineitheraZmileradiusofthewell,orthezonethroughwhidx
the contaminant migrated, calculated using. known site-specific
hydraulic parameters; ,

Z)Dxeave:agaardm)dmmrateandcmzlativemltmeofwasteinjected

intothesubsurfaced\mingthedm-ationofwallcpemtion;am

3) A description of the local hydrogeology of the site. This should
include, but may not be limited to: _

a. The identification of any aquifer(s) receiving injected waste;

b. A description ard quantification of the
receiving aquifer and all significant zones of saturation above or
immediately. below the injection zone; 4

c. Adscdpti.méfthagrundwaterflow

velocity, flow direction, vertical component of flow (if any), ard
intercamectimbetmaentheinjectimzcmeandanysigrﬁiicant '
za\esotsabmtimlmtedahwambelowtheinjectimza\e;

d. The depth, thickness, permeability. parosity, water 1e;ral(s),,arﬂ.
lateral variations of the injection zone and any significant zones
ct.saumatimlocatedabovacmhelowﬂninjectimzm; and

e. The method(s) used to determine all information in a.

- above (e.g. field tests, literatire). - - parts w

C. Level 3 Sits Assesment - i ' '

In moving from level 1 to level 2 site assessment it was determined that the
hﬂwﬁmctmthatmeiﬂmmmcrthatviohmmmm
drinking water standards has occurred at the site. In order to move from
level 2 to level 3, itstnﬂ.dfixsthadetaminedthatthewastephmisin
prmdmitytoapcintotdisdnrgatxmthaaquiterardthatthephmmy
reach that point of discharge. Therefare,

once level 3 is reached, it has
alreadybeendeteminedthattheinjecticnactivityhasimpactedthe‘

envircrment. The dual goals of level 3 site assessment is to determine
metbermmnhealthiserdmgered,arﬂtodelineatetheexmwtheimact

an the envirorment. The infoarmation gathered aring level 3 site assessment

can also be used in plamning remediation options, if it has been determined
that remediation is necessary.

system, including flow

Upcn evaluation of the infarmation submitted in the site assessment urder
Parts IV(A) axd IV(B) of this document, the USEPA may request additional
infcrmatimtobesubnittedaspartofalmlBsiteassssnent. The
information should either demonstrate thatthewasteplmnedoamttlmeatgm
human health or help to determine the extent of the threat. Such infarmation

may be in the farm of a demcnstration that the hazardous censtituents in the

- DRAFT -
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S Plume will
- hever migrate to a point where it could impact lnman health. In the event
that neither of these i czndemast:ratathatthewastepl\mwidrnt
threaten human health, it may be necessary for data

gathering devices such
ammitnringnewuﬂcbeinstauedatﬂxeinjectimweusite. as

1) Izagranmtermmitcrhagmisrequired, the following
i&rtxeatmtimshqudbesanhnL'tted for approval prior to installation of
network:

a. The proposed mmber, location, depth, and canstruction of detection
monitoring wells; and .

b. The techniques, m;mmmmmmwt
ground water sampling during the assessment, including ut not l
limited to: .
1.mthcdfwmmofmelevatiam;a:ﬂ
2. A quality asswance plan for the installation

: andéperat:!mota
mnitoring well network. The plan should confarm to the :
guidelines given in Attachment D. _

X i) Any additional :ln:nmnt;immyﬁaraqtnshedbythémrectm:.
- Further information on ground water monitaring can be cbtained in

A N Aol e SASE 1Y N

ASGNLCS R orcement G

uidance Docupent (1986).

)
Tha Director may, basedmanevalua:timofthesite

] ¢+ chocse to waive any of
mmu;u&wm#wm.. -




ATTACHMENT A
SAMPLE CALCULATION FOR CONTAMINANT TRANSPORT
mmmummmmmwmmmm
be quite camplex, attempting to deal with such elusive variables as
cantaminant-specific molecular diffusion, physical and chemical isotropy of
the medium, and actual direction of groundwater flow. As such, a simplified
approach is taken here. The following exmrcise i i

assumes'a ane-dimensional
particle path, which is directly down the groundwater flow gradient

(1)  v=(K/ny) (dh/d1)

where v=velocity in cn/sec .

- FK=permeability in cm/sec :
ng=effective Darcian porosity .(%/100)
dh/dl=grourdwater gradient (cm/cm)

The equation which
flow is

-y 1988

gcvmﬂn‘&m'of'asoluteinﬂmiémmim

“(2) €/G=0.5X [effc( (L~v;t) / (2 (Dit) Yexp(v,L/D) X.eﬂ-’fC{ (Lrvt) /(2] (Det) )

where C=(constituent] at time t (my/1) Sotmcez".Fetl:a’.", 2rd ed., 1988
. Ge(constituent) at time t, (mg/l) : -
I~distance from well (cm)

important. In most cases,
eﬂwtofdimmmisurdmotmiuﬂalmtmmatotdjm ‘
myheigxumduhmnnldn;‘anamcndmtim.. Hence, equation (2) reduces

(3) ©/G=0.5X exte( (Trv.t) / (2] (D)}

themas.:redva]mofa.Smg/lbenzenetqc,arﬂdefinirgctoba
itsmlimitofo.Sng/l,mmnchocsealengthoftimofinjectimam
calculate the distance at which the hazardous plume front will be £
linear distance from the well, L. This process is simply done by findirms the
value of the erfc argument in equation (3) midxcorrspaﬂstoz.oxcn“:;,arﬂ
then solving for L. ‘

After a year of constant injecticn, with the parameters of K=0.1 cm/sec,

ng0.20, dh/d1=0.01, t=3.15XL0’ sec (1 year), the distance that the hazardous
wasteplmnefrcrm-willtravelisznsfeet,crrmghlyOAmilsﬁrmthe
well. 'miscalcnatimjsperfcrmdusingtheccrnemz'atimdatafrmamas
5X28 well in New York State. 'meparametersassmedfcrthehydrogeologyare
trcntypiczlglacialtillsardlensestmﬂinRegims,andare
approxdimations only. It should be noted that site specific values for these
parameters are cxrucial to any such i

attempt at modeling the extent of plume
migration. 'meextencofcmxtaminanttrarsportisalschighlydeperﬁentupm'
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such physical factors v;‘ relief and mmu:blﬁﬂaﬁm
hman acti anhummummg aqu:l.rarredn:ga.
Mta:yﬁu:mmtgm paramsters used above. This




ATTACHMENT B
SAMPLING FLOW CHART FOR 5W20 AND SX28 OPERATCRS
LEVEL 1 SITE ASSESSMENT

Is the waste listed as hazardous

Yes

under 40 CFR §261-Subpart D?

no

the waste, the raw materials, and the
processes used in its generation,-

that the waste does not exhibit any
| of the characteristics of hazardous
under 40 CFR §261-Subpart C?

permit applica

amlyzebat‘hﬂmwastesl\xi;eaxﬂ ‘
| waste water for those constituents
| listed in the TC Rule which they

to the USEPA.




INORGANICS
CORSETTTUENT
Arsenic
Barium
Cadmiym
Chramium
Lead
Meraury
Nickel
Selenium
Silver

Ignitability

1,2-D
2,4-Dinitrotoluane

Ethylhenzene
Kead:lm-l,s-hxhadim
-Hesachlarcethana
Nitrobenzene- -

PAHs (Benzo(a)pyrene)
Pentachlorophenol:

Toluene

LIST ATTACHMENT C
*FC 'mum'mmm“mmmmmsnam

FREFERRED METHOD

6010
6010
6010
6010
6010
7470
6010
6010
6010

'1010/1020

1110

8240
8240
8240
8250/8270
8240
8240
8240
8240
8250/8270
8240
8120
8250/8270
8250/8270

8250/8270

8250/8270
8250/8270
8060
8240

8240
8250/8270
8010

8240

8240
8040
8240 °
8240

All test methods are taken from "Test

PREFERRED METHOD
. 8240 _

7060/7061
7080/7081
7130/7131.
7190/7191
7420/7421.

7520 .
7740/7741

7760/7761

8020
8010

8010/8020
8010

8010/8020/8120
8010

8010
8010
8010
8090 .
8020

8120 .
8120
8090
8100
8040 -

8010
8020 -
8120

8010
8010

8010
8020

Methods for ing Solid Waste
Physical/Chemical Methcds, Sw-846" Evaluating

DRAFT




SUGGESTED FORMAT FCR A QUALITY ASSURANCE PROJECT PLAN (QALP)
Title Page and QAPP Approval . |
'I‘able.ofcm'rtaxts

Project Description

Project Qrganization and Respansibility

Quality Assurance Objectives for Measurement Data in Terms of Precisi
Accauracy, cmplgtennss, Representativeness, and Camparability o

Chli&atimProcedxmesandFrequm
Analytical Procedures

. Internal Quality Control Checks
- Data Reduction, Validation and Reporting .

Performance and System Audits o )

‘Prevéntative Maintenance

Wmmmmmmmmm, Acc.tra.cy, and

Coxrective Action T

qnntymmm'tomnm
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I. INTRODUCTION

The Safe Drinking Water Act (SDWA) of 1974, as amended, requires the U. §.
Environmental Protection Agency (EPA) to establish a program which provides for the
safety of the nation’s drinking water. The Underground Injection Control (UIC)

program was established under the SDWA to prevent contamination of underground
sources of drinking water from improper use of disposal wells,

Underground sources of d

rinking water vary in depth and quality from pristine
aquifers a few feet beneath the ground surface to aquifers that are thousands of feet
deep containing up to 10,000 parts per million of dissolved solids, usually in the form of
salts. Over 50% of the U.S. population relies on these aquifers for drinking water, and
the percentage is increasing every year.

Disposal wells covered by the UIC program include bored, driven or drilled shafts or
dug holes whose depth is greater than

the largest surface dimension, where the principal
function of the shaft or hole is the emplacement of fluids. Under certain conditions,
sumps, septic tanks, cesspools and drai

infields may also be considered disposal wells. For
the purposes of the UIC program, a fluid is any material or substance which flows or
moves, whether in a semisolid, liquid, sludge, gas or any other form or state.
Contaminants introduced into underground s

ources of drinking water through the use of -
disposal wells include bacteria and viruses,

minerals and nitrates, heavy metals, organic -
chemicals and pesticides. i

Most types of disposal wells are subj

ect to construction, performance and ménitoring
requirements designed to ensure that

no contamination of underground sources of

drinking water occurs through their use. Wells that discharge fluids into or above an
underground source of drinking water are generally classified as shallow disposal wells
and are not always subject to these requirements. The disposal of hazardous fluids into
shallow wells (Class IV wells) is prohibited under the SDWA. However, many shallow
wells (Class V) accept fluids that are not defined as hazardous, but still have a potential
to contaminate underground sources of drinking water. EPA Region IX is requesting
closure of such wells. '

This guidance is designed to aid in the proper closure of shallow disposal wells. In

addition to providing guidelines for the closure of these wells, general information is
included concerning sam

pling equipment, methods and procedures for collecting liquid,
sediment and soil sampl

es; required methods of sample analysis; contractor and
laboratory requirements; and sample chain of custody requirements.




It is important to note that this guidance is designed to aid in the closure of wells. The
owner or operator of a facility is ultimately responsible Jor proper closure of the wells and is
also responsible for complying with other Jederal regulations such as RCRA and CERCLA,
and with state and local regulations. The owner or operator must ensure that facility
practices do not contribute to the contamination of ground water.




II. REQUIREMENTS FOR CONTRACTORS

Activities involving site assessment and well cl

expertise. In addition to knowledge regarding the correct procedures and methods used

in collecting samples, some investigations may require a knowledge of the mechanisms of

contaminant transport; federal, state and local regulations and ordinances relating to
waste management; and actions needed to remediate a contaminated site.

osure require a professional level of

To ensure that the contractor has the
and experience - to
requires that:

qualifications - through a combination of education
perform sampling and site assessment requirements, EPA Region IX

1. The contractor submit an acceptable sampling plan which addresses:

types of sampling containers and their preparation
sample preservation methods

sampling equipment and method of sample retrieval
familiarity with specified sampling methods

certified lab to which samples will be sent

chain of custody

moeon o

2, The individual signing any report related to a workplan for closure of a well or a
- sampli

g plan must be a professional geologist or a civil engineer registered with
the state. This individual shall be responsible for the content, validity and

completeness of the report. All reports related to well closure activities shall -
include the following certification:

I certify under penalty of law that this document and all attachmenis were
prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible Jor gathering the
information, I certify that the information submitted is, to the best of my .
knowledge and belief, true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the possibility

of fine and imprisonment for knowing violations.




IIl. LABORATORY SELECTION

Either state-certified laboratories or those associated with EPA’s Contract Lab Program
must be used for sample analyses. If the distance to the nearest laboratory is such that
hand-delivery is not possible, samples should be express/overnight delivered. All
laboratories involved in the analysis of samples must retain their calibration logs for two
years, laboratory data logs for three years, and sampling labels or information from the
labels for three years. All analytica! tests must be performed in accordance with
methods acceptable under quality assux:nce guidelines. A quality assurance plan must

be submitted with the sampling plan. For more information regarding laboratory
selection, see the reference section of this document, ;




IV. CLASS IV AND V WELL CLOSURE GUIDELINES

When any Class IV or Class V well thr
regulation or otherwise causes conditio
Region IX, upon learning of such viol

eatens to violate a primary drinking water
ns that may adversely affect public health, EPA

ation or conditions, will require closure of the well.
Closure must then be accomplished

in such a manner as to ensure that no movement of
fluid containing any contaminant

will move into underground sources of drinking water
(USDWs). As an element of proper well closure, Region IX may require cleanup of soil
and/or groundwater in and around the Class IV or V well,

To meet EPA requirements,

well closure should, at a minimum, include the elements of
the following guidelines: '

L. Provide an acceptable alternative for disposal of waste fluids. The alternative must
comply with all regulations such that no violation or future violation of primary drinking
water standards will result. EPA requests the use of management practices that reduce
the amount of contaminants released into

the environment through product changes,
improved operating practices, reuse of mate

rials, onsite closed-loop recycling, on and off--
site reclamation, and water conservation. - -

2. Identify the locations of all drains, drain lines, drywells, and cesspools or septic
systems at the facility. :

3. Contact EPA at least seven (7) days in advance of any site operations relating to
closure activities. ‘ '

4. Take representative samples from the liquid and/or sludge phase present in the
drain(s) and the well(s) or septic tank(s) in accordance with the procedures described in
"Sampling Methods and Procedures” under "Sample Collection". Have the samples )
analyzed for volatile organics, metals, total petroleum hydrocarbons and oil and grease in
accordance with the methods described under “Sample Analysis” and, if necessary,
prepared in accordance with the methods for the Toxicity Characteristic Leaching

Procedure (TCLP) in 40 C.F.R. Part 261 Appendix II as amended June 29, 1990. Copies

of sampling and analysis results, and results of all quality control samples, must be
submitted to EPA.

5. Remove the contents from the
tank(s) and determine appropriate
analyses. The owner/operator is
and should carefully review all
federal, state and local regulat

drains and drain lines and the well(s) or septic
disposal methods based on the results of the sample
ultimately responsible for proper disposal of all wastes,

arrangements for disposal to ensure compliance with
ory requirements.
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6. Disconnect the drain lines from the well, pressure wash the drains and lines, fill

them with grout or cement, and permanently seal them. All waste associated with
cleaning the drains and lines should be disposed of in accordance with federal, state, and
local regulations,

7. Observe the following closure requirements for septic tanks and wells:

Case A: Septic system accepting industrial and sanitary wastewater into a common
septic tank and drainfield or leachfield.

The septic tank should have the contents removed and disposed of appropriately. If a
visual inspection of the tank indicates cracks or leaks, the tank and any visibly
contaminated soil in the vicinity should be removed and disposed of appropriately. Soil
samples should be taken below the bottom of the tank excavation in the manner .
described in "Sampling Methods and Procedures” under “Sample Collection" and
analyzed by a certified analytical laboratory. If the tank does not have any cracks or
leaks, soil samples may be taken at either end of the tank at a depth that is at least as
deep as the bottom of the tank. The tank may then be used for sanitary waste only, and
the drain pipes leading from the restrooms need not be disconnected. Soil samples must
also be taken along every twenty feet of drainfield o

r leachfield and sent to-a certified
laboratory for analysis. It is recommended that soil samples be taken at other locations
where there is a potential for a high degree of contamination (worst-case locations) such
as elbows and joi ipe lines, floor drains and clarifiers. All soil samples should be

analyzed according to the methods in "Sampling Methods and Procedures” under
"Sample Analysis

". In addition, at least two soil samples, taken at the worst-case location

around either the tank or drainfield, must be both analyzed for total concentrations and
prepared in accordance with the methods for the Toxicity Characteristic Leaching
Procedure (TCLP) in 40 C.F.R.

Part 261 Appendix I as amended June 29, 1990. See
Figures A-1 and A-2 for required and recommended soil sample locations._

Case B: Septic system accepting

only industrial wastewater into a septic tank and
drainfield or leachfield.

The septic tank should have the contents removed and disposed of appropriately. Any
visibly contaminated soil in the vicinity of the tank should be removed and disposed of
appropriately. If the tank has cracks it should be removed and disposed of properly.
Soil samples should be taken below the bottom of the tank excavation in the manner
described in "Sampling Methods and Procedures” under "Sample Collection" and
analyzed by a certified analytical laboratory. Soil samples must also be taken along
every twenty feet of drainfield or leachfield. It is recommended that soil samples be
taken at other suspected worst-case locations such as elbows and joints in pipe lines,
floor drains and clarifiers. All soil samples should be analyzed according to the methods
in "Sampling Methods and Procedures”. In addition, at least two soil samples, taken at
the worst-case location around either the tank or drainfield, must be both analyzed for
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total concentrations and prepared in accordance with the methods fo

Characteristic Leaching Procedure (TCLP) in 40 C.F.R. Part 261 Ap
amended June 29, 1990. The excavated are

r the Toxicity
pendix II as

a should then be backfilled with clean
suitable fill material. See Figures B-1 and B-2 for required and recommended soil
sample locations.

Case C:

Drywells, cesspools or drainage wells accepting industrial and sanitary
wastewaters, or only industrial wastewaters.

The drywell, cesspool or drainage well (identified hereafter as "well"
contents removed and disposed of appropriately.

removed if it is practicable. Any visibly contamin

well should be removed. Soil samples should be taken in the center of the bottom of the
well in the manner described in "Sampling Methods and Procedures" under "Sample
Collection” and analyzed by a certified analytical laboratory. If taking samples from the -
bottom of the well is not feasible, samples should be taken on opposite sides of the well, .
at a distance not to exceed one foot away from the borehole, and starting at a depth that
is equivalent to the depth of the bottom of the well. It is recommended that soil samples
be taken at other suspected worst-case locations such as elbows and joints in pipe lines,
floor drains and clarifiers. All soil samples should be analyzed according to the methods .
in "Sampling Methods and Procedures”. In addition, at least two soil samples, taken at
the worst-case location, must be both analyzed for total concentrations and prepared in
accordance with the methods for the Toxicity Characteristic Leaching Procedure (TCLP)
in 40 C.F.R. Part 261 Appendix I as amended June 29, 1990. The remaining hole whers
the well has been removed should then be filled with grout and sealed with asphalt or

cement. See Figures C-1 and C-2 for required and recommended soil sample lbeatiqns. :

Case D: Leachfield/filtration gallery accepting sanitary and industrial wastewaters,
or only industrial wastewaters.

) should have the
It is required that the well casing be

ated soil underlying the contents of the -

The practice of disposing sanitary and/or industrial wastewaters directly to a

leachfield/filtration gallery without the use of a septic tank is unacceptable. The
leachfield should be excavated, and all visibly contaminated soils removed and disposed
of appropriately. Soil samples must be taken along every twenty feet of drainfield or -
leachfield in the manner d

escribed in "Sampling Methods and Procedures” under
"Sample Collection” and sent to a ce

rtified laboratory for analysis. It is recommended
that soil samples be taken at other suspected worst-case locations such as elbows and
joints in pipe lines, floor drains and clarifiers. All soil samples should be analyzed
according to the methods in "Sampling Methods and Procedures”. In addition, at least
two soil samples, taken at the worst-case locations in the drainfield or leachfield, must be
both analyzed for

total concentrations and prepared in accordance with the methods for
the Toxicity Characteristic Leaching Procedure (TCLP) in 40 C.F.R. Part 261 Appendix
Il as amended

June 29, 1990. The area should be regraded using clean fill. See Figures
D-1 and D-2 for required and recommended soil sample locations.

9




8. Contact state and local agencies and incorporate their requirements into the well
closure plans.

9. Submit a re

port, upon completion of well closure activities, that includes the
following items:

. A plot plan showing locations of disposal or drainage well(s),

sampling .
points, buildings and adjacent streets. Indicate the north direction by an -
arrow.

. Copies of all fluid, sludge and soil

samples analysis results, and results of
all quality control samples. : '

. Copies of manifests or other documentation pertaining to proper disposal- ,
of all removed liquid, sludge and soil. :

A description of the extent of site contamination. Should site remediation
appear necessary, recommendations from a registered geologist or

registered civil engineer, with sufficient experience in soils, should be
included to address the problem.

10. : Include, on all reports submitted to EPA that relate to well closure activities, the.
certification given in "Requirements for Contractors".

SSESTBsEEEEREES

These guidelines do not constitute a remediation plan. 1t is the responsibility of the

owner or operator to ensure that further site ev ion be conducted if analytical results of
the soil samples indicate the presence of contamination.

All submittals are to be sent to:

Underground Injection Control Section
U.S. Environmental Protection Agency
75 Hawthorne Street, W-6-2
San Francisco, CA 94105

10
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V. SAMPLING METHODS AND PROCEDURES
lin i

Various types of equipment may be used to collect grab samples from shallow well
Systems. Typical sampling equipment includes pond samplers, weighted bottles, and

bailers. The equipment is usually made of stainless steel, glass or Teflon. Other
equipment may be used when the situation warrants,

The pond sampler is used when the system is easily accessible and when the sampling
point is deeper than arm’s length. This sampling device consists of a telescoping .
aluminum rod to which a stainless steel or nalgene beaker is attached using an adjustable
stainless steel C-clamp. The size of the beaker is determined by the volume and number "
of samples to be collected. '

The bailer is useful for sampling from small diameter wells, septic tanks, and other areas
where openings are too small to permit use of the pond

sampler. A bailer is lowered
into the fluid with a rope and retrieved with a sample of the fluid.

Weighted bottles or similar devices may be utilized to sample fluid

/ at a depth below an
oil/water interface. Such devices must be lowered below the floa

ting product phase -
before opening. Fluid from below the interface may then be retrieved.

Often sediment samples from the bottom of a sump are collected using a beaker
attached to a pond sampler. A stainless steel lab

scoop is generally used to transfer the
sediment from the beaker to the required containe

er. Trowels and drive samplers are
also used to collect samples.

In addition to the sanipling equipment typically used to obtain samples, nalgene bottles
for liquid sample transfer; certified organic-free, metal-free water for quality assurance

blank samples; and instruments for measurement of fluid pH and temperature are used.

It is important to avoid usin
the introduction of foreign
leaching or particulate fall

g equipment or containers that may alter the sample through
matter. Contaminated sampling equipment can result in
out, volatilization or adsorption of the sample.
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B. Equipment Decontamination

All sampling equipment must be decontaminated before and after each sampling event.
All quality control equipment blank samples must be obtained after equipment has been
thoroughly decontaminated, prior to collecting injectate samples. Decontamination
procedures should be as follows:

Disassemble equipment

Wash with non-phosphate detergent (alconox) and tap water
Rinse with tap water

Rinse with isopropyl alcohol (use a squirt bottle)

Rinse with deionized or distilled water (triple)

Rinse with certified organic free, metal-free water

SUnAWLN-

-Cn-Q\mll!LAmmnssLQ.uiumm
Quality assurance (QA) is the process of assuring

that data obtained are technically
sound and properly documented. Quality control

(QC) procedures are employed to
measure the degree to which quality assurance objectives are met.

This document is intended to provide guidelines on some of the minimum
requirements necessary to ensure the quality of the data produced by the
sampling/analysis activities required by EPA prior to well closure. The regulated
facilities are responsible for the quality of the data produced, and are expected to
provide data of known, documented, and verifiable quality.

Following is a list of some of the quality control samples which can be employed.

In general, at least one replicate sample, and one type of blank must be obtained for

every ten field samples. And, if there are less than ten field sampling points, at least one

replicate sample and one type of blank must be obtained.,
1._Trip Blanks:

Trip blanks are used to detect contamination or cross-contamination which may have

occurred during sample handling and transportation. These blanks must be prepared
prior to the s

ampling effort and will accompany sample containers used during sampling
and in the transport cooler. The trip blanks consist of certified metal-free, organic-free

water and will be analyzed by a certified laboratory at the time the other samples are

analyzed.

20




2. _Equipment Blanks:

Quality control (QC) equipment blanks are used to assess the caliber of field

decontamination procedures. After the sampling equipment has undergone

decontamination procedures, certified metal-free, organic-free water is poured into the
sampling equipment and from there into sampling containers. These containers are
preserved, documented and analyze

d in exactly the same manner as those containers
holding samples of waste fluid.

3. Replicate Samples:

Replicate sampling is used to determine consistency in both sampling procedures and
analytical methods. In general, rep

licate samples must be obtained at one out of every
ten sampling points, and at least one replicate sample must be obtained if there are less
thgn ten sampling points. To collect these samp

method of anélysis at the laboratory. The labor.atory is not informed of the existence of
QC samples.

In addition, split samples, spiked samples and field blanks are used for QA/QC
purposes. These can be briefly described as follows:

4,_Split Samples:

This is a sample that has been divided into two containers for analysis by separate
laboratories. A split sample aids in identifying discrepancies in the laboratory’s
analytical techniques and procedures.

2._Spiked Samples:

This is a sample to which a known quantity of analyte(s) of interest has been added.
Spiked sampl

es are for the purpose of checking the accuracy of analytical procedures. =

§. Field Blanks:

This is a sample of certified metal-free, organic-free water to which the same quantity of
Preservative is added as is added to the field samples. This type of sample provides a
check on any contamination of chemical preservatives.

21




D._Sample Analysis

.Region IX requires that all samples associated with well closure activities be anayzed for
the compounds listed below using the indicated methods. Analysis for semi-volatile
.organic compounds is only necessary when such compounds are suspected of being in the
waste stream.

1 Volatile Organics: EPA Method 8240 (Volatile Organics); EPA Method
8260 (Volatile Organics by Capillary Column); or a combination of EPA

Methods 8010 (Halogenated Volatile Organics), 8015 (Nonhalogenated
Volatile Organics) and 8020 (Aromatic Volatile

Organics).

2. Semi-Volatile Organics: EPA Method 8270 (Semi-volatile Organics) is
recommended when the presence of semi-volatile organics is suspected to
be in the waste stream.

3.

Metals: Appropriate EPA Methods for all metals on the Toxicity

Characteristics (TC) list (arsenic, barium, cadmium, chromium, lead,
mercury, selenium, gnd silver).

T4, Total Petroleum Hydrocarbons (TPH) : EPA Methods 5030/8015 and

, , 5030/8020 to analyze for gasoline in liquid or soil, EPA Method 3510/8015
N for diesel in liquid, and EPA Method 3540/8015 for diesel in soil. -

5. Total Recoverable Petroleum Hydrocarbons (TRPH): EPA Methods
9070A/418.1 for liquid and EPA Methods 9071A/9073 for soil.

Note: Some waste streams may contain additional constituents not covered by

' these methods. In those cases, additional EPA analytical methods must be
employed to determine whether other constituents are present at
concentrations which violate the primary drinking water standards or may
otherwise adversely affect the health of persons. For literature regarding

appropriate methods, see the reference section at the end of this
document. ‘

1. Volatile Organics:

Samples for volatile organics are

generally taken first to minimize the disturbance of the
fluid and resulting loss of volatiles.
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An oil /water interface probe should be utilized to define the base of any free floating
product encountered while sampling. If no floating liquid phase is present, a sampling
device can be lowered into the fluid - as deeply as possible without disturbing the
sediment - and extracted with a representative gr

ab sample of fluid. The fluid can then
be transferred to pre-chilled, pre-labeled 40-ml volatile org

anic analysis (VOA) vials with
Teflon septa. The sample should be preserved

by adding hydrochloric acid (HCh) to a
PH of less than 2. Two 40-ml vials should be obtained for each VOA sample. When
analyzing using the Toxicity Characteristic Leaching Procedure (TCLP), collect an
additional two liters of sample and place in two one-liter amber glass bottles with Teflon

septa. Try to fill the bottles as full as possible so that no head space is remaining,

Additional sample volume may be needed to allow for each physical phase to be
analyzed separately. Do not add HCl to samples that will be analyzed using the TCLP.

If a separate floating phase is encountered while sampling, a sampling device that
collects fluid from beneath the floating phase should

be used. This device is operated by
gently lowering it in the closed position to a depth

below the oil/water interface,
carefully opening and filling it with sampling fluid, and then closing and retrieving the
sample. : ' B

When transferring the sampling fluid from the sampling container to a VOA vial, the
fluid ‘must be poured slowly and smoothly to produce a meniscus over the lip of the vial.
The screw-top. lid with the Teflon septum is then tightened onto the vial, and the vial
turned upside down and gently tapped to check for the presence of air bubbles. If air is

trapped in the vial, i.e. head space is present, the sample must be retaken. VOA
samples should

not be taken near any exhaust systems which may cause contamination of
the sample. ,

The samples should be tagged with an identification number,

chilled to approximately
4°C in a cooler, and sent to a certified analytical laboratory.

2. Semi-Volatile Organics:

Samples for semi-volatile organics should be collected after those for volatile organics.
The method of collection is the same as that described for volatiles. After the fluid is
collected, it should be transferred with the aid of a funnel into a pre-labeled, one-liter
glass bottle with a Teflon septum. The sample must be tagged and chilled to
approximately 4°C for shipping to the analytical laboratory.
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3. Metals:

Samples for metals should be taken after those for volatile and semi-volatile organics.
The type of metal constituent to be analyzed determines the sampling procedure. Metal
samples can be divided into the following categories:

. Dissolved Metals - have a particle size capable of passing through a 0.45
micron membrane filter.

. Suspended Metals - have a particle size which is retained by a 0.45 micron
membrane filter. -

. Total Metals - 'the concentration of metals determined on an unfiltered
sample followin,

g vigorous digestion, or the sum of the concentrations of
metals in both the dissolved and suspended fractions.

Total Recoverable Metals‘ - the concentration of metals in an unfiltered
sample following treatment with hot dilute mineral acid,

Dissglved metals:

To evaluate the dissolved mietal constituents, the sample must be filtered through a 0.45
micron membrane filter as soon as practicable after collection. Glass or plastic filtering

membrane filters are recommended to avoid

transferred to a one-liter, polyethylene, certified
metal-free bottle provided by a lab, and the sample acidified with 1:1 redistilled nitric
acid (HNQ3) to a pH of less than 2. Do not add HNO3 to samples that will be analyzed
for mercury or those that will be analyzed using the TCLP.

Suspended metals:

To determine the sus:pende'd.metal cantituents, a representative volume of unpreserved
sample must be filtered through a 0.45 micro

n membrane filter. The volume filtered is
recorded and the membrane filter containing

the insoluble material is transferred to a
container suitable for transport to an analytical laboratory.

Total metals:

Total metal constituents in a sample are determined by acidifying the unfiltered sample
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with 1:1 redistilled HNO3 to a pH of less than 2 at the time of collection.

Total recoverable metals:

Total recoverable metals in a sample are determined by acidifying the entire sample with
. 5 ml/ concentrated redistilled HNOj3 at the time of collection.

It is generally best to analyze liquids for Total Metals. Often sediment samples from the
bottom of a sump are collected using a beaker attached to a pond sampler. A stainless

used to transfer the sediment from the beaker to the required
- container, Sediment samples should be placed in an 8-oz. wide-mouthed glass jar. The

jar should be completely filled so that no headspace is present. After being taped and
labeled, the sample should be

placed immediately in an ice chest and kept cold (40
for delivery to the laborato

ry. Care should be taken throughout to avoid contamination
of both the inside and outside of the jar and its contents.

4. Total Petroleum Hydrocarbons (TPH)
Injection Well Fluids and Sediment: Use colle
- Semi-volatile organics. If sampling for TPH as gasoline, the fluid should be transferred
to two pre-labeled 40-ml vials with Teflon septa (as described for volatile organics). If
- sampling for TPH as Diesel, the fluid should be transferred using a funnel to a pre-
labeled, one-liter glass bottle with a Teflon septum. Preserve the sample by adding
hydrochloric acid (HCI) to a pH of less than 2. The sample must be tagged and chilled

‘steel lab scoop is generally

ction methods described for sampling for

to 4°C for shipping to the analytical laboratory.

" Injection Well Fluids and Sediment: Use the collection methods described for semi-
volatile organics. The fluid should be transferred to a one-liter glass bottle with a Teflon
_ septum. The sample must then be preserved, tagged and chilled as above.

1 1 -

The bore hole can be made with a con
drill or other drilling method. It is re
the use of drilling fluids since these

tinuous flight or hollow stem auger, rotary core
commended that core sampling equipment avoid

greatly increase the potential for sample
contamination. Soil sampling kits are commercially available that can be used at

relatively shallow depths to both drill the bore hole and collect a soil core. These units
contain augers, coring tubes and sufficient drill rod extensions to sample up to depths of
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twenty-five feet.

The most common procedures for collecting soil samples use a thin-wall steel tube (core
barrel), fitted with a brass liner, which is for

ced into the undisturbed soil at the bottom
of the bore hole. This is sometimes referred to as driv

¢ sampling. Core barrels are
generally from one inch to three inches in diameter and 12 to 24 inches long. When the
core barrel is retrieved, friction will usually retain the sample inside the barrel in most
unsaturated materials. _ :

Samples should be taken at locations where the potential for a high degree of contamination
exists (suspected worst-case locations) such as elbows, joints in Ppipe lines, clarifiers, floor
drains, tanks and wells. Several depth borings should be planned to be sampled for
chemical analysis. Sample intervals will v , but in general should be taken between one
and two feet beneath the excavation or the bott

om of the septic tank, cesspool, well, pipe
line or floor drain surface, and then every five feet to the water table, or until five feet past
the last suspected contamination. : .

Upon retrieval from the borehole, the sample liners.should be removed and placed on

clean plastic. After each use, sampling equipment must be decontaminated. Sample
liners should be separated with a clean steel

knife and logged by an on-site geologist,
using the Unified Soil Classification System.

After logging, the exposed ends of the liner onuld bé covered. Typically, Teflon sheets
and plastic end caps are used and secured with silicone-based tape. Sample labels
should be written or

attached securely to the end caps and should contain the following
information: boring number, sample location, sample number, sample depth, date and -

time of sampling, name of sampler, and required analytical method. Sealed and labeled
samples must be placed in cooled ice chests and shipped to the analytical laboratory.
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G, _Common Sampling Errors

The following are common errors made during sampling that lead to inconsistent data
results:

Failure to calibrate instruments
Lack of equipment maintenance .
Use of inappropriate sample containers

Lack of QA samples to assure precision of sampling methods and
laboratory analysis.
* - Sample loss or leakage during shipping or handling due to improper
. packaging :
. Mislabelling
» ~ Poor field records
H. Chain of Custody

The pur'pése of chain of custody proce

dures is to be able to trace possession of a sample
from the time it is collected until it is

potentially introduced as evidence in a legal
proceeding. ) )
A sample is in "custody"” if:
. It is actually in one’s actual physical possession
*  Itis in one’s view :
. It was in one’s possession and it was secured so that it could not be
tampered with. ‘
. It is kept in a secured area with access restricted to authorized personnel
only.

It is placed in a container that is sealed with an official seal that will be
broken when the container is opened.

Chain of custody documentation includes, bu is not limited to, the entries in the
sampler’s field notebook, the official seals on the sampling containers and the chain of
custody record. The inspector needs to assure that the relationship between the physical
sample and the related documentation is clear, complete, and accurate. The sample

number, date and time of sampling, location and sample type, preservative used, analysis
required, and sampler’s initials should appear on all documents.

When transferring the samples, the individual relinquishing and the individual receiving
the sample must sign and record the date and tim

e on the chain of custody record.

29




Every person who takes custody must fill in the appropriate section of the chain of
custody record. For a sample of a chain of custody record see Figure E. If the samples
are sent by mail, then the package must be registered with return receipt requested.
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APPENDIX B

EPA’S CLOSURE PLANS FOR 5X28 FACILITIES |

FROM NATIONAL ADMINISTRATIVE CONSENT Oi!DER

AGAINST TEN MAJOR OIL COMPANIES
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Closure Plans for 5X28 Facilities

The following closure Plans are to be followed in Permanent closure
of 5X28 wells that ceased discharge prior to March 29, 1991. These
are the minimum closure requirements; if State or local requirements
are more stringent,

they must be followed. An alternate closu
must be svbmitted an

re plan
d approved in accordance with the terms of
Order to clcse an in

this .
Jection well with alternate design, or using
other than the following procedures. '
Part A. Reconnection of Drains and Options for Alternate Disposal

If sealing a‘drain (floor and/or 'sink) permanently is not
practical, then one

of the following options must be chosen for
any drain that may receive industrial or hazardous waste.

Option 1: The drain may be connected to a sanitary sewer
. which is .connected to a POTW, if th

@ discharge is permittea
by the POTW. If this option is use

d, the owner or operator
should be aware of the monitoring and reporting

requirements under the Clean Water Act, and any .local
Pretreatment requirements.

Option 2: The drain may be connected to a container or )
uct recovery/recycling or storage. If
this option is used, the owner or operator should be aware
of applicable requirements governing: a) hazardous waste
storage tanks, b) underground storage tanks that hold
petroleum or hazardous substances, c) the limitations on
the time hazardous waste can be stored, and d) the

r small/large quantity generators including
manifesting and transportation of all

accordance with 4

Part B. Closure of Oil/Water Separator and Injection Well (s)

The following generic closure
oil/water se

cesspools and ternate closure plan
is submitted a of this oOrder.

Step 1: six to eight weeks before the planned closure,
collect samples from both the liquid and sludge phases of the
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as applicable, in
accordance with the p i

in 40 c.F.R Part 261
Appendix I "Representative Sampling Methods". Have the samples
analyzed for ignitability as well as, volatile organics and
for the Toxicity
Characteristic Leaching Procedure (TC

LP) in 40 C.F.R. Part 261
Appendix II as amended June 29,

1990. If other constituents have
been used on-site, e.g. pesticides or herbicides, sample for all
constituents used on-site.

If opening the well six to eight
weeks ahead of closure would e.qg.

Storage oé all
musi comply with applicable State ang local
requirements. - »

Step 2: Drywells and Cesspools

i) Remove all liquia, sludge, sand, gravel and vigibly
contaminated soil.

b) Collect a grab sample of the visibly clean soil
and/or ground water below the base of the last visibly
contaminated. soil, sample and analyze:

1) the soil using SW 846 Method 8240 “Gas

Chromatography/Mass Spectrometry for Volatile
Organics"; and

2) the ground water, if applicable, for all Maximum
Contaminant Levels (MCLs) in effect at the time of
sampling, in accordance with the sampling and
analytical requirements in 40 CFR Part 141.

Step 3: septic Systems

a) Remove all liquid and sludge from the septic tank.

b) Conduct a visual inspection to determine the
integrity of the septic tank, and: '

1) if the tank does not have cracks or holes, it may
be used for domestic waste.

If analytical costs would exceed disposql costs, the
owner/operator may opt to treat the liquid and sludge
Phases in the oil/water separator and/or injection well
aS a RCRA hazardous waste and dispose at an approved RCRA

treatment, storage and disposal facility. Proceed to
Step 2a or 3a, as applicable,

Closure requirements.

for the remainder of the
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2) 1if the tank does have cracks or holes, it must be
removed, as well as, any visibly contaminated soi]
adjacent to the tank. Following removal of the
visibly contaminated so

il, sample and analyze as
specified in Part B Step 2b above. ]

ent, storage or disposal

Step 5: If the liquid phase of the well is RCRa hazardous,
the soil and/or gr

or
ound water samples taken in Step 2b or 3b-
above indicate contamination,

further remediation,

If the analyses indicate that either phase of the
separator or injection well i

$ non-hazardous the
owner/operator may contract for removal
Phase(s) through a reputable waste haule

Step 7: 1If the oil/water separator will not be needed for
pretreatment to the POTW, d4di

Sconnect any lines, and fill the
oil/water Separator with compacted clean £ill, sand or gravel.

Filling the Well and Regrading the site

b ad
o >

Step 8:

a) If the drywell or cesspool is no longer needed for
other purposes (e.qg.

domestic waste or storm water runoff
from roofs) the well i

b) If the se

Ptic tank was removed in Step 3b(2) above, and
the facilit

Y needs a new unit for management of domestic
wastes, a n i

t may be installed in compliance with
local regulations.

If the septic tank had integrity in
Step 1b above, it may be operated for solely domestic
wastes. The owner/operator must continue tc implement
/waste minimization plans to ensure

ew uni

pollution prevention
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that industrial
septic systen.

.and hazardous wastes do not enter the




DATE
FILMED







