7.

Facility Contact Person
Provide the name of a person at the facility who can be

contacted about facility operdtions. This would be the

person the Department would call if we were arranging a

site yisit.

Telephone Number

Give the phone number where the contact pérson may be

reached during normal business hours.
tu si s

Provide a brief description of the activity conducted at

the facility.

APPLICANT INFORMATION

1.

Name of Applicant

Who is applying for this permit? If a company or

corporation, state that name.
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2.

ca d

Give address where correspondence concerning the

application may be directed to the applicant. 1Include

- Street name, city, State and zip Code. If you wish this

correspondence to be sent directly to your consultant or

engineer include that address as well.

elephone Numbe ica

Please be sure to include Area Code. Telephone number of
the engineer or consultant firm may also be included in

this section.

C. OWNER INFORMATION

1.

Name of Owner

If different from the applicant, provide the name of the

owner of the facility. There is no need to complete this

part if the persons are the same.

Owner Majling Address

Give the Street, City, State, Zip Code where the owner

may be contacted.
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3. Telephone Number of Owner
Give the telephone number of the facility owner.
4. Land Owner

Giﬁe the name of the person, agency or company which owns

the land on which the facility is located if different

than the facility owner.

5. Land Owner Address

Give the Steet, city, State and Zip Code of the land

owner if different from that of the facility owner.

'OPERATOR INFORMATION

This section pertains to the gntity responsible for managing
the facility operation, not necessarily individual persons.
If the operator is a different person than the owner of the
facility, provide the information requested in items 1 through
3. Examples of separate owner and operator are a lessee of

the land or buildings on which the facility is
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located, or a person under contract specifically to conduct
the day to day business of the facility. A direct employee of
the owner probably would not be considered a separate

operator.
1. QDQIASQI_EQEE

2. Qperator Address

3. e umb

EXISTING ENVIRONMENTAL PERMITS

List the numbers and the entity of issue of any other existing
environmental permits that have been issued to the applicant.
Some of the standard permits we commonly deal with are listed.
Space is provided for other permits not mentioned. Please

describe them.

REQUIRED ATTACHMENTS

1. Location Map

All permit applications must include two copies of a
location map, preferdbly on a 7.5 minute U.S.G.S.
topographic map or 15 minute map where the 7.5 minute map

in unavailable. Other maps may be used, but reguire
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approval by the Department.' The map should clearly
indicate all of the following:

the facility site‘boundary
an area of at least 3 miles around the boundary

location of all wells within 1/2 mile of the facility

bpundary

land ownership or use of properties adjacent to the

site

Site Plan

In addition to the location map, two copies of a site
plan must be submitted. The site plan should be drawn to
an appropriate scale to show necessary details and should
include:

- property lines

- buildings and structures

- locations of water wells, boring or sampling points
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- locations of discharge sites (ponds, leachlines, dry
wells, other injection wells, landfills, etc.).
Each discharge location should be assigned a numeric
identifier starting with 001 and proceeding
consecutively. If the facility is known by a
descriptive name include it as well. These
identifiers will be used again in characterizing of
discharge (see item 4, this section) and can be in

the permit for monitoring requirements.

- topography

- Any other pertinent information

acilit esign ans

Attach two copies of design drawings showing proposed or
as-built construction details of pollution control
systems. Engineered drawings are preferable, but all
design plans should be either drawn to scale or indicate
dimensions and should be accurate and legible. The
design drawings should give both Plan and cross-sectional
views of elements of the system. For instance, a surface
impoundment should have 1liner, subgrade, side slopes,
anchor devices for liner, leachate collection system and

dimensions detailed.
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Similar details are required for drainage diversion
features. Calculations used to determine the appropriate

sizing gshould accompany the designs.

Characterjzation of Discharge

If yours is a property with a history of discharge or

waste disposal, attach or include in the space provided
a summary of the past discharge practices that you are
aware of either personally or through employee
interviews. Contact with the previous owner/operator of
the facility may be necessary to fulfill this
requirement. Your description should be specific for
each discharging facility on site, i.e. what sort of
materials were deposited in each pond, septic tank,
landfill cell? 1If applying for a new facility permit,

supply a similar discussion of anticipated discharges.

In addition to the discussion of discharge practices, the

application must include a characterization of the

discharges.

a.)‘ Now list the chemical, biological and physical
properties of the described discharges. This

should include chemical analyses or projected

chemical composition based on manufacturer’s
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data, bench or pilot scale testing or data from

similar operations.

Every discharge should be evaluated for the
following constituents at a minimum. Metals
‘should be as total metals, although some
applicants may also want to include analyses
for dissolved metals. this would be important

for discharges containing large amount of

solids.
Arsenic Fluoride
Barium Calcium
Cadmium Magnesium
Chromium Sodium
Lead Chloride
Mercury Sulfate

Nitrogen (Totai) Alkalinity
Selenium TDS
Silver PH
"In addition to the above, the following should be

included in the discharge characterization if they
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are used in processing, or would otherwise likely

be present:

Endrin

Lindane

Methoxychlor

Toxaphene

Gross alpha particle activity

(including radium-226 but excluding

radon and uranium)

Combined Radium-226 and Radium-228

Tritium

Strontium-90

Those compounds detected by EPA Methods

601 & 602

Any hazardous substance as defined in A.R.S.

49-201.16 (See Appendix C)
Which of the specific constituents or groups of
constituents from this last 1list to be
characterized can be determined as a result of
consultation with DEQ or the pre-apblication

meeting.

Facilities which will be discharging wastes of

animal or human origin must characterize the
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b.)

biological components of the discharge. This could

include:

Total coliform
Fecal coliform

Viruses

Parasites

Physical properties of the discharge which should

be characterized may include:

Percent solids by volume
Moisture content
Temperature

Odor

List the rates at which a discharge
has or will occur. This may be
given in appropriate units such as

gpm, gpd, or tons per day.

Also provide the duration and fregquency of the
discharge. This can be expressed as continuous,
intermittent, eg. once per day for 10 minutes,

seasonal, (November thru April).
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5.

C.) Finally, list the location of each
discharging facility, and be sure to
reference these on the site plan.
Locations must be given in latitude
and longitude coordinates (see
Appendix B for methods of
~determining latitude and longitude).

For large facilities such as
tailings ponds or evaporation ponds
give the coordinates for the center

of the facility.
emonstration o DC

Attach a description of pollutant control methodologies
for the facility and a discussion of why they meet the
BADCT requirement.

The Department has developed guidance documents for
determining BADCT for the following classes of
facilities:

1. landfills

2. mines

3. municipal WWTP

4. on-site wastewater disposal systems

5. industrial wWwTP
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If your application is for one of these classes of
facilities you should follow the guidelines in these
documents for developing your BADCT demonstration.
Format your demonstration cohsistent with the Table of
Contents of the applicable document. These documents may

be obtained from the ADEQ library (257-6959).

If you have a facility not coveréd by these documents you
will need to discuss each control mechanism and the
degree of discharge reduction it can provide. General
discussions of the concept of BADCT given in the guidance

documents may still be useful in making a determination.

Try to present your demonstration along the lines of the

following discussion.

Include a description of the BADCT to be employed in the
facility. Describe technology processes or operating
methods employed to meet requirements of A.R.S. 49-243.B.
Attaching a process flow diagram if appropriate. Include
in your documentation a discussion of alternative
discharge control measures, the technical and economic
advantages and disadvantages of each alternative and the
justification for selection or rejection of each
alternative. Include an evaluation of each alternative

discharge control technology in relation to discharge
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reduction achievable, site specific hydrologic and
geologic characteristics, environmental impacts and water
conservation or water augmentation. Address economic

impacts relative to industry-wide alternatives. Address

factors that aré relevant such as A.R.S. 49-243.B.1. a

through h for existing facilities.
ngnﬂu&&nmnmm_mnm

Each application must include a demonstration that the
facility’s discharge will not cause Aquifer Water Quality
Standards to be violated at the point of compliance. The
amount of information needed to support this
demonstration will vary depending on the design of the
facility, characteristics of discharge from the facility,
and ambient groundwater quality at the facility. For
example, if a facility is designed with double liners and
a leak detection system, such that no discharge will
occur, the design itself could satisfy the demonstration.

In such a situation, the point of compliance will be
designated, but it will not be necessary to monitor at
that point. However, the direction of groundwafer flow
and groundwater quality data would still be needéd. The
following sections discuss what standards are applicable
to the demonstration and the statutory requirements for

locating the point of compliance.
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Applicable Standards

The Aquifer Water Quality Standards given in A.R.S. 49-223 and
A.A.C. R18-11-402 and 403 are abplicable to the permit
process. These standards include the 29 parameters with
Maximum Contaminant Levels (MCL’s) set by the Administrator of
the Environmental Protection Agency (EPA) and narrative
standards related to human health and uses (Appendix A). As
future MCL’s are adopted by EPA, they will be incorporated

into the Aquifer Water Quality Standards.
Point of Compliance

Propose the locations of the point of compliance for your
facility. The point of compliance is defined by A.R;S.

49-244 as a vertical plane downgradient of the facility that
extends fhrough the uppermost aquifers underlying the
facility. The location of the point of compliance will be
determined on a case by case basis for each facility. The
method of determination will differ depending on whether the
ldischarge is a Hazardous Substance (see Appendix C) or a Non-
hazardous Substance. Monitoring at the point of compliance
will be in the aquifer. It may be necessar& to have several
monitoring locations (wells) within the plane defined as the
point of compliance to adequately assure the standards are

being met. See the "Monitoring Plan Considerations" section
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for information on proposing monitoring at the point of

compliance.
Point of Compliance for Hazardous Substances.

For faci;ities which discharge a pollutant thch is a
hazardous substance as defined by A.R.S. 49-201.16., A.R.S.
244.1. requires that the point of compliance for that
pollutant be the limit of the pollutant management area (the
area on which pollutants are or will be placed). However, if
the applicant can demonstrate it would be technically
impractical to monitor at the boundary of the pollutant .
management area or that an alternative point of compliance
would be substantially less costly, an alternate point of
compliance may be approved. (A.R.S. 49-244.1.) An alternate
-point of compliance shall never be 1located further

downgradient than:
1. The property boundary.

2. Any point of existing or reasonably foreseeable future

drinking water source.

3. 750 feet from the pollutant management area.
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Point of Compliance for Non-Hazardous Substances

For facilities which discharge non-hazardous substances the
only reduirement for the location of the point of compliance
is that it ensure protection of all current and reasonable
futufe uses of the aquifer. Therefore, the point of
compliance can never be further from the facility than the
location of the nearest present or future use. 1In most cases
this requirement results in a compliance point at the property
boundary because wells might be developed on adjacent

properties for future uses.
Determination of Uses

Since the final determination of the compliance point is
dependent on location of uses of the aquifer, in proposing a
point of compliance, the applicant should consider all present
uses in the area and any information useful in predicting
where and if future uses might develop. Such information

might include:

1. Land ownership and use.
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Sources and availability of water in the area. Including
well location map and table indicating uses of wells and

construction details.
Zoning or other existing or proposed land use plans.
Demonstration of Technical Capabjlity

By law the Department needs to be assured the applicant

is technically capable of operating the ‘facility

‘according to the conditions of the permit. The areas

concerning the facility where technical ability or
capability are most important are design, construction
gnd'operation, including installation or maintenance of
discharge control measures or complying with monitoring
reguirements. If a different person (person may be a
company) is responsible for each of these areas, you

should stéte the name of the persons relative to their

 responsibi1ities, and supply any of the following in

support of their technical capabilities to perform the

stated function:

- Any pertinent licenses or certifications held by
the person
- Any professional training relevant to the design,

construction, or operation of the facility.
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- Any work experience relevant to the design,

construction, or operation of the facility.

Although the last item is fairly open ended, the
Department will review other information submitted to

meet this requiremeht.

Demonstration of Financial Capability

An applicant is also required to demonstrate its
financial capability to comply with the permit terms and

conditions. Any financial information submitted under

this requirement will be held confidential.

You should direct your financial demonstration toward the
ability to construct, operate, close, and assure proper
post-closure care of the facility. |

a.) First, estimate the total cost of each of the

following aspects of the facility.

- Construction; Present a realistic estimate of

these costs based on the proposed BADCT.

- Operation;
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b.)

c.)

Closure; The requiremenﬁs for closure are listed

in A.A.C. R18-9-116.C.

Post-closure care; 1If thé nature of your facility

will dictate conducting post-closure monitofing,
maintenance or inspections, the cost of performing

these must be estimated.

The chief financial officer of the applicant must
supply a statement that the applicant |is
financially capable of meeting the costs outlined
in a.) above. The statement must be particular of
the financial arrangements for meeting the closure
and post-closure measures. If the applicant is a
state or federal agency, county, city, town or
other local governmental entity, this statement is
adequate for this demonstration. If not, please

continue.

In support of the statement of the financial
officer, the applicant must submit one of the

following:

A copy of the most recent of the applicant’s 10K
form as required by the Federal Securities and

Exchange Act of 1984 as amended.
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A report that contains all of the following

information:

+ A description of the applicant’s status as a

corporation, partnership, or other 1legal

entity.
+ A description of the person’s business.
+ An indication of the person’s net worth,

including a description of major assets and
liabilities.
- A brief description of any judgement exceeding

$100,000 rendered against the person during

the five years preceding the date of the
application.

+ A brief description of any bankruptcy or
insolvency proceedings instituted by the
person during the five years preceding the
date of the application.

+ If the applicant is a corporation, the names
of its executive officers and their dates of

birth.

Evidence of a bond, insurance, or a trust fund
assuring that the applicant will be financially
capable of meeting the closure and post-closure

requirements of the permit.
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Past Performance

Another part of Director’s determination that the
applicant is capable of fully carrying out the terms and

conditions of the permit, he must consider the

applicant’s past performance in the arena of

environmental protection.

Provide a brief description of any action for the
enforcement of federal or state law, rule or regulation,
or any county, city or 1local government ordinance
relating to the protection of the environment, instituted
against the applicant during the five years preceding the'

date of application.

Evidence of Zoning

Include evidence that the discharging facility complies
with applicable municipal or county zoning ordinances and

regulations.
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This chapter describes how to gather and present additional
information ﬁhich the Director may request to determine if a permit
can be issued for a given facility. A.A.C. R18-9-108.C. provides
the scope of the information the Director may need to consider.
Much of this information can be described as hydrologic or geologic

in nature. However, because of familiarity with your facility, you

may be asked to propose items such as alert levels, discharge
limitations and temporary closure measure which will be established

as permit conditions.

We have attempted to describe under which conditions or for what
types of facilities some of this information will 1likely be
required. Remember, this is guidance. There are no absolute
answers. If you are unsure of your specific situation, discussion

with Department personnel is encouraged.

47

C—



SITE HYDROGEOLOGY

The information presented in this séction will be critical to

the permit decision making process, therefore, special

attention should be paid to presenting and discussing this

element. Information to be supplied in this section may

include, but is not limited to, the items discussed below:

1.

ﬁr.ﬁ_enl_e_e_o.lm
This section should discuss:

geomorphology (topography and drainage) if the site
will be altered to change the topography or redirect
drainage, plans showing these changes should be
presented

This information will be required for all 1lined

facilities (surface impoundments and landfills) since

protecting the facility from run on will be important for
proper sizing of impoundments and prevention 6f leachate
formation in landfills. Also for these types of facility
sites estimations of volumes of surface water flow will
be needed (see section on Surface Water hydrology)

site soil descriptions (type, horizontal and vertical

distribution, characteristics such as infiltration rates,
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organic content, and mineral content). This type of
information will be required where compacted soil liners
are proposed or where the soil or vadose zone is being

relied on for pollutant removal.
Subsurface Geology

- cross sections;
Include well 1logs used to construct the cross
sections. Cross sections may be required where
there are multiple geolpgic units present near the
facility, where multiple aquifer systems exist
beneath the facility or where wells from which data
are presented, are completed at largely different
depths. An example of an instance that would
require geologic cross sections would be an

application for a mining operation.

- thickness and water bearing characteristics of each
geologic unit. Identify and characterize aquifers
and geologic units of 1limited permeability.
Include information on composition, grain size,

prosity, permeability, and specific capacity.
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3.

Surface Water Hvdrology

This section should include:

the location of any perennial or ephemeral surface

water bodies (these can be included on the location

or site plan maps if appropriate)

the distance of discharge areas from surface water

bodies

if there are perennial surface water bodies in the
area of the discharge, the application should
address the discharge’s effect on the surface water
quality relative to the water quality standards for
the water body(s)

flow characteristics of streams (when giving flow
rates, give 1location, method and date of
measurement, the annual mean flow, and period of

record.)

the location of the 100 year flood plain (this may
be shown on the location map or site plan where the

scale is appropriate)
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4.

- include calculations showing that design of any
diversion or containment structures are adequate to

handle anticipated surface water flows.

Groundwater Hydroloay

This éection should provide a good regional and site-
specific discussion of groundwater and its relationship
to the geology of the site, and, at a minimum, provide

the following:
- Depth to groundwater

Give 1location of wells measured, date of measurement,

location of measuring point and its height relative to

land surface, time since well pumped prior to
measurement, and any known construction data on the well,

such as total depth and perforated intervals. 1Indicate

~if any wells are pumping in the vicinity at time of the

measurement. This information should be given in tabular
form. When giving well locations, use the Bureau of Land
Management system of land subdivision (Figure 2). If

drillers logs are available, copies should be included

Water 1level elevation contour map (with data points

plotted)
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- A discussion of groundwater flow conditions -
including flow rates, volumes and direction

(seasonal changes in flow direction due to surface

water recharge or groundwater pumpage should be

described). Trends in water 1levels with time
_should be discussed and relevant hydrographs and

equipotential maps should be included. All
applications must identify the direction of
groundwater flow in order to determine the point of

compliance
- groundwater quality
Document ambient groundwater quality using sample data
from wells. The specific parameters for which ambient

groundwater quality must be characterized, will depend on

the characteristics of the discharge.
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Discharge Impact Area Assessment

The concept of Discharge Impﬁct Area (DIA) is a key
component of the Aquifer Protection Permit Program. The
applicant may be directed by the department to supply
information regarding hydrogeologic conditions, uses of
groundwater, and existing water qualiﬁy in tﬁe facility’s
DIA. The Department will evaluate the proposed project’s

effects with the DIA and may set permit conditions such

as Alert Levels that are designed to regulate water

quality impacts within that area. Facilities which may
be required to perform discharge impact assessments
include any facilities with large volumed discharges,

such as WWTPs, recharge projects and injection wells.

Statutory Definitions

‘A.R.S. 49-201 contains two definitions that present the

Discharge Impact Area in very broad terms:

1) Discharge Impact Area: "the potential areal extent
of pollutant migration, as projected on the land
surface, as a result of a discharge from a

facility."
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2)

Pollutant: "fluids, contaminants, toxic wastes,
toxic pollutants, dredged spoil, solid waste,
substances and chemicals, pesticides, herbicides,
fertilizers and other agricultural chemicals,
incinerator residue, sewage, garbage, sewage
sludge, munitions, petroleum products, chemical
ﬁastes, biologicalll materials, radioactive
materials, heat, wrecked or discarded equipment,
rock, sand, cellar dirt and mining, industrial,
municipal and agricultural wastes or any other
liquid, solid, gaseous or hazardous substances."

Collectively, these definitions imply that
establishing the DIA for a facility reguires
consideration of the most mobile constituents
likely to be transported within the agquifer as a

result of project operation.

The constituents to be considered are not limited
to those regulated by numeric Aquifer Water Quality
Standards, but include virtually any kind of fluid,
solid, etc. DEQ expects the applicant to make the

best effort to select and evaluate the most mobile

’ and/or most concentrated pollutants that might be

caused to migrate. In some cases, water may be the
most mobile "pollutant" and may be used to define

the DIA.

55



Using the "potential" "eitent" of "migration" does
not tie the discharge impact area to any standard
concentrations, but implies that if pollutant could
migrate into an area 1nAany concentration, that
area is part of the DIA. For practical purposes,
‘the edge of the DIA should be that point at which
the 'pollutant, because of dilution, dispersion,
adsorption, or degradation, reaches a level
indistinguishable from ambient concentrations by

standard test methods.
Establishing the DIA

To establish the DIA for a facility, the applicant should use
some form of quantitative model to predict pollutant
migration. Many different types of models are available and
they all have their applications. In most cases the
appropriate models for discharging facilities will be
analytical or semianalytical. It is the applicant’s
responsibility to select and apply a model that best

represents their site conditions and operating scenario.

The following data should be incorporated into the transport

model:
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Geometry of the system including aquifer depth,
saturated thickness, confining layers, and mixing

zones.

Groundwater flow parameters such as direction

grad;ent, recharge zones, and pumping wells.
Ambient pollutant concentrations.

Pollutant concentrations in discharge and

discharge rates. Pollutant characteristics

such as dissolved or phase separating.
Estimated or test values of dispersivity.

Retardation factor or distribution coefficient
for solutes that can be adsorbed and decay

factors if applicable.

If appropriate data are not available, the applicant may
be directed to perform on-site or laboratory testing to
gather the information or may be allowed to use
justifiable assumptions based on published ranges of

material properties.
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The timeframe for migration is left open-ended in the
statutory definitions. Modeling pollutant migration,
however, requires that a time period be specified. For
short-lived projects the timeffame may be the project
life, including a reasonable post-closure period. For
long-perm projects the applicant should present a DIA
that represents steady state conditions for the

discharge.

Because DIA is defined by pollutant migration that
results from a discharge, the 'DIA may incorporate
existing contaminant plumes that may be caused to
migrate. Facilities that discharge high volumes of fluid
and that will influence groundwater flow rates and
directions should consider known pollutant plumes in -
developing their DIA. Causing plume migration will not
be grounds for permit denial. However, permit conditions
m&y be set to control the impact of a facility on

existing groundwater contamination problems.

Monitoring Plan Consjderations

An applicant for an APP may propose a monitoring plan for
the facility. The specifics of each monitoring program
should be tailored to each facility, characteristics of

the discharge and the type or purpose of monitoring.
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Types of Monitoring

Monitoring may be required at a facility to confirm that
the predicted characterization of the discharge is
correct, to assure that discharge mitigation devices are
func;ioning'properly, or to confirm that the discharge is
not c.ausing’a violétion of an aquifer water quality
standard at the point of compliance. The type and
location of monitoring will be different depending on
which of these goals it is to achieve. There are three

main types of monitoring:
- Discharge Monitoring

This activity determines the quality or quantity of the
potential .discharge before it is released into the
discharging facility. Discharge monitoring may be
required when a permit specifies a level of quality or
limit of quantity for the discharge. The permit will
specify a maximum disposal level (MDL) or limit when the
application indicates it is necessary to either treat the
discharge or 1limit discharge to meet aquifer water
quality standards’ or BADCT. Discharge monitoring may
also be required if there is a potential for unpermitted

chemicals being discharged.
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- Control Technology Monitoring

This activity tests the unsaturated 2zone to

determine if liners or other control mechanisms are

functioning as designed. Alert 1levels are
typically used here. Detection usually triggers a
contingency action to repair or maintain the

facility to prevent discharge.
- Groundwater Monitoring

Groundwater monitoring may be required at a point
of compliance to assure compliance with Aquifer

- Water Quality Standards or it may be required
between the discharge location and the point of
compliance in order to refine predictions on the
facilities impact.

Determining When Monitoring is Necessary

Factors to be considered in determining if monitoring will be

required include:

- discharge quantity
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= concentration of constituents of concern in the

discharge

- applicable aquifer water quality standards for

constituents of concern

- the level of uncertainty regarding the effect of the

discharge on groundwater quality
- proximity of water supply wells
Components of a Monitoring Plan

In proposing a monitoring plan the applicant should specify

‘the following:

- number, location, and construction features of monitoring

points and justification

- monitoring instrumentation (description of equipment to

be used and method of installation)
= constituents to be monitored

- method of sampling, field measurements, sampling

protocols, volumes to be purged from wells, sample

61



preservations, transportation, chain of custody, method

of analysis and QA/QC procedufes
- frequency of sampling
- postfclosure monitoring
- record keeping and reporting

It is the responsibility of the facility to submit a plan that will
produce fgctual, legally valid data. If DEQ finds the submitted
monitoring plan adequate it will be incorporated as a condition of
the ‘permit. The following sections give some general information
and references which may be useful in preparing the components of

the monitoring plan.

Location of Monitoring Points

Monitorind points for groundwater monitoring should be located such
that they coincide with the compliance point or are not farther
away from the discharge than the compliance point. (See definition
of compliance point in chapter 2). There should be a sufficient
number of monitor points to assure that standards are not violated
or that control are functioning properly. All mpnitoring point

locations must be given in latitude and longitude.
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Constituents to be Monitored

In developing a monitoring program, the constituents to be
monitored should be determined early through consultation with DEQ.
In many cases this early consultation is important because the
applicant will begin monitoring prior to the permit application in
order to collect ambient data. The type of well construction and
sampling equipment may vary greatly for different parameters
(Scalf, et al. 1981; Barcelona et al. 1983; and Schalla and

Oberlander, 1982).

The identification of which constituents to be monitored will be

based upon a consideration of:

- existing concentration 1levels of major ions in

groundwater (i.e. background concentrations)

- constituents known to be in the effluent and/or any

. expected degradation products of those constituents

- the subsurface mobility of each of the

constituents in the discharge

- constituents in the discharge which have a potential to

adversely affect the use of the groundwater
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Good monitoring parameters will:

- have high concentrations in the discharge

relative to background concentrations

- have high mobility in the subsurface and therefore,

potential for migrating to groundwater and
- be of public and environmental health concern

Generally, any effluent constituent which may affect the use of the
water supply should be monitored. However, if the constituent has
a low mobility in the subsurface and, therefore, is not expected to
appear at the monitoring location, a more conservative constituent
(one with greater surface mobility) may be chosen as an indicator
parameter. Once an increase in this indicator parameter is
detected, complete constituent monitoring will begin. Background
water quality must be determined for all constituents which may

affect use even if an indicator parameter will be used.

The Department will make the final determination of the
constituents to be monitored upon review of the tdcility's
recommendations and rationale. These constituents will be listed
in the groundwater permit along with provisions for reevaluating

the monitoring constituents as data are generated and interpreted.
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Monitoring Instrumentation
Unsaturated (Vadose) Zone Monitoring

If a facility is permitted as a non-discharge facility, vadose zone
monitoring may be required to document that there is no fluid
movement. wiison (1981 and 1982) and Everett, et. al. (1983)
present the various vadose zone monitoring techniques to assess

fluid movement.

Saturated Zone Monitoring

A monitoring well is necessary for obtaining samples of groundwater

for analysis. In designing a monitoring well, the necessary

considerations include:

- well size (diameter)

- number, location and length of perforated intervals
- sealing ‘

- casing material

- type, materials, and construction of samplers or pumps
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- location of pump within the perforated interval

It is important that wells be located; constructed and sampled in
‘such- a way as to ensure the collection of samples that are
representative of the groundwater. Table 3 summarizes the
advantagés and. disadvantages of different well sizes, casing
materials and samplers along with references for further
information. All wells must be constructed in accordance with
Arizona Department of Water Resources Well Regulations (A.C.R.R.
Title 12, Chapter 15, Article 8). A variance of these minimum
onstruction standards may be necessary to achieve proper monitoring
configurations. Prior to drilling, a permit to drill must be
obtained from the Operations Division of the Department of Water
Resources. Any necessary variances must.be requested when applying

for the drilling permit.
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TABLE 3: Summary of Monitoring Well Construction Materials and Sampling Devices

Method

Description

Advantages

Disadvantages

References

Monitoring Well
Construction

1. Well Diameter
a. Two-inch
wells

b. Four-inch
wells

wells

2. Casing Materials

a. PvC

Used where trans-
missivity is low
or unknown

Used where well
yields are low.

Used where trans-
missivity is high.

This plastic is ex-
cellent for use in
inorganic monitoring
There may be depth
limitations due to
relative weakness

of material. Sched-
ule 80 may be nec-
essary for depths over
100 feet.

-

S W N =

. Inexpensive
. Sampling techniques

would not cause
loss of volatiles.

Most development
techniques possible
Suitable for most
situations

. May be used to per-

form dynamic sampling.

All development tech-
niques possible
Samples large area
Usually has capacity
for use as withdrawal
well for clean-up act-
ivities.

. Lightweight

Resistant to acids
and alkalies
Inexpensive
Readily available
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2.
3.

-—
.

May be difficult to develop
Samples small area
Use limited to monitoring

. May not have capacity for

use as withdrawals well
for clean-up activities.

Expensive

. Large volume of contami-

nated water to dispose of.

Weak, less rigid than steel
May absorb or leach organic
organic chemicals

May not bond well with ce-

ment seal,

Schalla and
Oberlander
(1983)

Curran and
Tomson (1983
Fetter (1983
Miller (1982
Barcelona,
Gibb, and
Miller (1983



TABLE 3: (continued)

Method Description Advantages Disadvantages References
b. Teflon The expense 6f this 1. Lightweight 1. Expensive
material may make it 2. Inert 2. Not readily available

c. Mild Steel

d. Stainless
Stee]

Groundwater
Sampling
Apparatus

1. Bailers

somewhat impractical
for some applications.

This material is ex-
cellent for use in
organic monitoring
Should not be used
in corrosive situa-
tions or where mon-
itoring for metals.

This material is excel-

-lent for all but acidic

waters.

In its simplest form,
a bailer consists of
a pipe closed at one
end and open at the
other. A cable is
attached to the open
end. To collect a
sample, the bailer

is lowered into a
well below the water
level. The filled
container is then
raised to the surface.

Strong and rigid
Resistant to corro-
sion and oxidation
Readily available

Strong and rigid
Resistant to corro-
sion and oxidation
Readily available

. Can be constructed

with materials com-
patible with para-
meter(s) of interest

(see 11.B.2)
. Inexpensive enough

that separate bai-

ler may be dedicated
to each well

No power required
Outgassing of volatile
organics minimized.
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Heavy

. May leach metals
. Not chemically resistant

. Heavy
. May corrode and leach

chromium in very acidic
waters.

Expensive (the primary
limitation)

Impractical to evacuate
stagnant water in well

. Transfer of sample to

sample bottle may result

.result in aeration

Gibb, Schul-
ler, and
Griffin 1981
Schalf, Mc-
Nabb, Dunlap
Cosby, and
Fryberger
(1981)

Nacht (1983)
Sisk (1981)



TABLE 3: (continued)

Method

Description

Advantages

Disadvantages

References

2. Suction Lift
Pumps

3. Portable

4. Air-lift

These pumps create

a vacuum inside a
tube extending below
the water level.

Two types of portable
submersible pumps are
available. The newest
type has a small dia-
meter (as low as 1"),
is good to a depth of
160 ft., and may be
suitable for organics
The older portable
submersible pumps
have been used to
depths of 300 ft.,
but require a 3-inch
I.D. casing.

Air is applied to
force water out of
a discharge tube.

N =

. Portable and inexpen-

sive.

. Portable.
. Depending upon pump

size, large pumping
rates and sampling
from deep wells is
possible.

. Can be used to pre-

pump prior to samp-
ling.

. Expensive

. Portable or permanent.
. Can be used to pre-
pump prior to sampling.

69

=D

. Sampling limited to ground-

water depths less than about
20 feet (the practical max-
imum suction 1ift)

. Can strip volatile organics

from sample

. Larger pumps may require

use of larger service type
type vehicle

. With conventional construc-

tion materials, many not be
suitable for organics.

. May be difficult to prevent

cross-contamination if pump
is used for sampling more
than one well.

. Oxidation a problem
. No suitable for pH sensitive

parameters, such as metals.

. Stripping of volatile com-

pounds may occur

.. The primary limitation is

the potential alteration of
water quality.

. Possibility of introducing

contaminants through air.



TABLE 3: (continued)
Method Description Advantages Disadvantages References
5. Gas-drive Similar to air-lift . Portable . Requires compressed gas Rdbin.

Samplers

6. Gas-operated
Bladder pump

7. Gas-driven
Piston pump

samplers, but gas
(usually nitrogen)
used instead of air
to minimize alter-
tion of water
quality.

These pumps contain
a ‘collapsible mem-
brane. Water enters
membrane until full;
gas is then applied
to annulus around
membrane, forcing
water upwards.

Gas enters and ex-
hausts from chambers
between two pistons.
Water enters on suc-
tion stroke, and is
expelled in pressure
stroke.

Can be used in small
diameter wells
Inexpensive

Can be constructed
with inert materials.

. Can be constructed of

inert materials

Gas does not contact
water sample

Small diameter

. Gas does not contact

water sample

. Can be used for deep

water levels
Small diameter
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. Possible depth limitation
. Alteration of water

quality may occur if gas
if gas contacts water

. Requires compressed gas
. Low pumping rates

Expensive

. Expensive
. Low pumping rates
. Requires compressed gas

Particulate matter may
damage pump unless suc-
tion line filtered.

Dytynyhyn, &
Sweeney 1982



The depth and perforated interval of a well should be such that
samples are obtained from the portion of the aquifer that would
show the earliest effect from the discharge. For most discharges
this will be the upper portion of the uppermost aquifer at the
site. Therefore, most monitor wells should be completed only 20 or
30 feet into the aquifer. Exceptions to this general gquideline
would be: 1) discharges which are injected into or below the
aquifer, 2) wells in very low yield aquifers, and 3) wells in
areas with large seasonal water 1level variations. Where
fluctuations in water table occur, these should be documented with
hydrographs. Perforated intervals may be extended below or above
the water table in such instances. However, in order to collect a
representative sample, pmp intakes should be set no more than 10

feet below the projected pumping water level.
Sampling Protocols

Water standing in a well or the gravel pack annulus is in contact
with the atmosphere and well casing. Therefore, its chemistry may
differ from formation water that has not been exposed to the
atmosphere. Just as samples from unpurged wells are not
representative, samples from overpurged wells may also not be
representative. Similarly once a sample is removed from the
aquifer it’s chemistry may change in response to its new

environment. Because of these factors, sampling protocols must be
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designed to ensure that samples representative of the aquifer are
collected and to ensure that the chemical properties of that sample
are preserved until analysis. The following referencés discuss
sampling protocols in more detail: Scalf, et. al., 1981; Gibb, et.
al., 1981, Nacht, 1983. Field measurements, which should accompany
laboratory analytical data, should include temperature, specific

conductance or electrical conductivity (adjusted to 25°C) and pH.

All monitoring plans must include a discussion of sampling

protocols to be followed. This would include:

- methods of determining time or amount of

pumping prior to sampling

- methods of cleaning sampling equipment

(unless dedicated pumping equipment is used)
- types of sampling containers
N sample collection, preservation and transport

- quality control procedures such as duplicate sampling,

equipment blanks and travel blanks

- chain of custody
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- analytical methodologies to be used

All analytical work must be performed by a laboratory which is
licensed by the State of Arizona, for the monitored parameter or
approved by DEQ. Appendix gives some guidelines on sampling
protocols. More detailed information can be found in the

Departments Quality Assurance Project Plan Manual.
Frequency of Monitoring

The applicant should specify in the monitoring plan the frequency
of sampling at each monitoring point. Discharge'monitoring will
generally be the most frequent since discharge quality may vary
rapidly. In most cases groundwater monitoring should be quarterly

or less.

Post Closure Monitoring

The monitor plan should specify the length of time that each
monitoring point will be sampled after closure and the frequency of
the sampling. The length of the post-closure monitoring period
will depend on:

1. thé amount of discharge

2. expected travel times to the monitdring point
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3. probability of discharges‘occurring after closure.
»CONTINGENCY PLAN REQUIREMENT

A permittee must be prepared to take action to correct any of the

following circupstances:
1) Violation of a permit condition
2) Violation of an Aquifer Water Quality Standard
3) Exceeding an alert level

4) An imminent and substantial endangement to the public

health or the environment

"~ You must provide the name and phone number of an emergency response
coordinator who will be responsible for notifying the Department
and impleménting your contingency plan addressing conditions that
represent an imminent and substantial endangerment to the public

health or the environment.

(You) should identify equipment failures which could cause a
release of toxic substances to the environment, flooding,
unsanitary conditions or other events with immediate impacts. Once

identified, develop a plan of action and specify necessary
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equipment, and personnel to remedy the impacts of such events. The
plans should contain sufficient detail that ADEQ is assured that

the most timely response will be provided.

It you were required to develop a contingency plan for another
program such as RCRA, it may be amended as necessary to meet the
requirements of the APP program, and submitted to the Department

for approval under this section.

For circumstances which do not represent an immindent and
substantial endangement to the public health and environment the
applicant must propose a contingency plan consistent with A.A.C.

R18-9-114.D.
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REMEDIAL ACTION PLAN
When Required

While corrective actions conducted under a contingency plan
for a pérmitted facility as discussed above, are a type of
remedial activity, A.R.S. 49-243.G. allows for incorporation
of remedial actions into a.permit for existing facilities

which were in operation prior to August 13, 1986.

In developing a permit application, the applicant could be
directed to evaluate the vadose zone of the aquifer water
quality beneath the facility site. If this evaluation
indicates that past discharge practices have released
hazardous substances such that the aquifer is or may be
affected, the applicant may be directed to develop a remedial
action plan. "The implementation of the approved plan will

become a permit condition.
Components of Plan
1. Identify source or sources of the release:

- Using knowledge of current disposal practices

(operating practices)
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Investigating records of previous owners or

interviewing'former employee

By examining the pattern of contamination (trace back

to source)

Outline procedures for removing, treating, containing or

eliminating the source of the release

Evaluate the extent of the contamination by the

appropriate means which may include:
Soil gas sampling

Soil borings

Groundwater sampling

Geophysical surveys

Other methods approved by Department

Any remedial action should attempt to restore the aquifer

to levels of the AWQS or other health based guidance

levels. The Department will provide the applicant with

these values. It is recognized that the final cleanup
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levels required by permit will be based on the
feasibility of achieving those levels by the chosen

treatment/remédial technology.

The applicant should review various alternatives for
remediation, and propose a specific alternative. In
reviewing alternatives, applicant should consider the

following factors for each alternative.

a. Population, environmental and welfare concerns at

risk
b. Routes of exposure

c. Amount, concentration, hazardous properﬁies,
environmental fate, such as the ability to bio-
accumulate, persistence and probability of reaching
the waters of the state, and the form of the

substance present.
d. Physical factors affecting human exposure such as

hydrogeology, climate and the extent of previous'

and expected migration.
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e. The extent to which the amount of water available

for beneficial uses will be preserved by a

particular type of remedial action.

£. The technical practicability and cost effectiveness

of remedial actions applicable to a site.

g. Propose a monitoring plan to determine the
effectiveness of the selected remedial action
alternative. Depending on the method of cleanup,
monitoring could be conducted in the aquifer,
vadose zone or soil or at the discharge from a
treatment system. Frequency of monitoring could
vary from daily to one-time at completion of the

project.
CLOSURE PLAN

Attach a proposed closure plan. The plan should give details
for closing the various discharge activities when you plan to
cease the facility’s operation. The Department recognizes
that closure plans may change during operation. Therefore, a
final closure plan will also be required 90 days prior to

cessation of operation (R18-9-116.C).
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The - purpose for the closure plan submitted with the
application is to ensure the facility can control further
discharges and will not cause a violation of an Aquifer Water
Quality Standard to evaluate whether you are capable of

meeting.the costs of closure.

The closufe plan should include:

- The expected lifetime of the facility.

- The approximate quantities And the chemical, biological,

and physical characteristics of the materials to be

removed from the facility.

- The destination of the materials to be removed from the
facility and an indication that placement of the

materials at that destination is approved.
- ‘The approximate quantities and the chemical, biological,
and physical characteristics of the materials that will

remain af the facility.

- The methods to be used to treat any materials remaining

at the facility.
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- ‘The methods to be used to control the discharge of

pollutants from the facility.

- Any limitations on future land or water uses created as

a result of the facility’s operations or closure

activities.
- The methods to be used to secure the facility.
- An estimate of the cost of closure.

- A schedule for implementation of the closure plan and the

submission of a post-closure plan.

In addition, specify to what degree any of the above items would be
implemented during periods of temporary cessation. The sanme
overlying philosophy for permanent closure applies here, but on a

shorter term basis.

If the closure plan indicates the possibility of continuing

discharges, a proposed post-closure plan is required.

.The nature of some facilities will always necessitate post-closure

plans. These included landfills, mine tailing ponds.

The proposal for post-closure should include:
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The duration of post-closure éare.

The monitoring procedures to be implemented by the
permittee, including monitoring frequency, type, and

location.

A description of the operating and maintenance procedures .
to be implemented for maintaining aquifer quality
protection devices, such as lihers, treatment systenms,

pump-back systems, and monitoring wells.

A schedule and description of physical inspections to be

conducted at the facility following closure.

An estimate of the cost of post-closure maintenance and

monitoring.
A description of limitations on future land or water

useé, or both, at the facility site as a result of

facility operations.
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II.

APPENDIX A. AQUIFER WATER QUALITY STANDARDS

Narrative agquifer water quality standards (A.C.C. R18-11-405)

A.

A discharge shall not cause a pollutant to be present in
an aquifer classified for a drinking water protected use

in a concentration which endangers human health.

A discharge shall not cause or contribute to a violation

cf a surface water quality standard established for a

- navigable water of the State.

A discharge shall not cause a pollutant to be present in
an- aquifer which impairs existing or reasonably

foreseeable uses of water in an agquifer.

Nuﬁe;ic Aquifer Water Quality Standards (A.C.C. R18-11-406)

A.

AQquifer Water Quality Standards for Inorganic Chemicals

Pollutant {mg/1)
Arsenic 0.05

Barium ‘ 1



Cadmium 0.010

Chromium 0.05
Leaq 0.05
Mercury 0.002
Nitrate (as N) 10
‘Selenium 0.01
Si;ver ' 0.05
Fluoride ' 4.0

" Aquifer Water Quality Standards for Organic Chemicals

Bollutant {mg/l)

Endrin 0.0002

Lindane 0.004



Methoxychlor
Toxaphene
2,4,-Dichlorophenoxyacetic Acid

2,4,5-Trichlorophenoxypropionic
Acid '

Total Trihalomethanes
Benzene

Pollutant’

Vinyl Chloride

Carbon ?etrachloride
1,2-Dichloroethane
Trichloroethylene
1,1-Dichloroethylene

1,1,1-Trichloroethane

0.1

0.005

0.10

0.005

0.002
0.005
0.005
0.005
0.007

0.20



Para-Dichlorobenzene 0.075

Aquifer Water Quality Standards for Radionuclides

1. The maximum concentration for gross alpha particle

activity, including radium-226 but excluding radon
and uranium, shall not exceed 15 pci/i.

The maximum concentration for combined Radium=-226

and Radium-228 shall not exceed 5 pCi/1i.

The average annual concentration of beta particle
and photon radioactivity from man-made radionuclides
shall not produce an annual dose equivalent to the
total body or any internal organ greater than ¢4

millirem/year.

Except for the radiouclides 1listed in this
subsection, the concentration of nin-made
radionuclides causing 4 millirem total body or organ
dose equivalents shall be calculated on the basis
of a 2 liter per day drinking water intake using the
168 hour data listed in "Maximum Permissible Body
Burdens and Maximum Permissible Concentration of
Radionuclides in Air or Wwater for Occupational

Exposure," National Bureau of Standards Handbook 69,



National Bureau of Commerce, as amended August, 1963
(and no future editions), incorporated herein by
reference and on file with the Office of the
Secretary of State and with the Department. If two
or more radionuclides are present, the sum of their
annual dose equivalent to the total body or to any
organ shall not exceed 4 millirem/year. The
following average annual concentrations are assumed

to préduco a total body or organ dose of 4

millirem/year:
mmmcmml_mmmm
Tritium Total Body - 20,000
Strontium=-90 Bone Marrow 8

Aquifer Water Quality Standards for Microbiological

Pollutants

When the membrane filter technique is used to test
aquifer water gquality, the number of coliform
bacteria shall not exceed any one of the following:
a. One per 100 milliliters as the arithmetic mean

of all samples examined in a month.



Four per 100 millilitere in more than one
sample when fewer than twenty samples are
examined in a month, |

Four per 100 milliliters in more than five
percent of the samples when twenty or more

samples are examined in a month.

When the multiple tube fermentation technique and

10 milliliter standard portions are used to test the

aquifer water quality, coliform bacteria shall not

be present in any one of the following:

More than ten percent of the tubes in all the.
samples examined in any one month.

Three or more tubes in more than one sample
when less than twenty samples are examined in
a2 month.

Three or more tubes in more than five percent
of the samples when twenty or more samples are

exanined in a month.

When the multiple tube fermentation technique and

100 milliliter standard portions are used to test

the aquifer water quality, coliform bacteria shall

not be present in any one of the following:

More than sixty percent of the tubes in al1

samples examined in any one month.



b. Five tubes in more than one sample when fewer
than five samples are examined in a month.

C. Five tubes in more than twenty percent of the
samples when five or more samples are examined

in a month.

E. Aquifer Water Quality Standards for Turbidity

1.

One nephelometric turbidity unit as determined by
a mnmonthly average }axcept that five or fewer
nephelometric turbidity units may be allowed if it
can be determined that the higher turbidity does not
interfere with disinfection, pPrevent maintenance of
effective disinfectant agents in water supply
distribution systens, or interfere with

microbiological determinations.

Five nephelometric turbidity units based on an

average of two consecutive days.



APPENDIX B

Single Coordinate Latitude/Longitude Interpretation.

In order to locate a unique point on the earth’s surface a system of
- locating is needed. The system must describe a position in both a
north/south and east/west direction that is not duplicated anywhere
else on earth. Latitude and longitude supplies the information needed
to locate that unique point.

Latitude is used to determine the location north or south of thg
equator along 1lines called parallels. The eguator 18 designated o
latitude and the north and south poles are 90 N and 90°s respectively.
The distance between degrees of latitude is conssant anywhere on the
earth. The measurements are written as degrees (), minutes (’) and
seconds ("). There are 60 seconds per minute and 60 minutgs per
degree. A typical latitude would look like the following: 33%12745"
(read as thirty three deqreesotwelve minutes and forty five seconds).
Arizona lies between 31 and 37° north latitude.

Longitude is used to determine the location east or west of the prime
meridian, which runs through Greenwich, England and is considered zero
longitude, and the International Dateline is the 180th meridian. aAll
meridians converge at the poles, and so the distance between degrees
varies depending on the latitude. Therefore, unlike degrees latitude,
distance between degrees of longitude vary with location. The closer
the point of interest is to the north or south pole the shorter the map
distance will be between degrees. The nomenclature is written the same
as éatitude. A typical longitude would be written like the following:
111730725" (read as one hundred eleven degrees thisty minutes anad
twenty five seconds. Arizona lies between 109 and 115" west longitude.

Useful tools for locating the latitude and longitude (lat/long) of a
single coordinate are a 7.5 minute USGS topographic map (also called a
quadrangle map) and a specially created projection grid designed for
use with these maps (included as Figures 3 and 4). The grid is
designed to compensate for changes in the distance between degrees
longitude with location. a typical USGS topographic map has a nanme
located in the upper right and lower left corners. The name is
generally from a prominent town or feature located within the map
boundaries. Figure 1 shows a close up of the right upper corner of a
topographic map and indicates the location of the name, latitude, and
longitude. Longitude is found along the top and bottom edges of the map
and latitude is on the right and left edges. Tic marks in the form of a
"plus™ (+) are located on the map at 2/30" (2 1/2 minute) 4intervals
(Figure 1) for use in locating the lat/long with Figures 3 and ¢.

To determine the lat/long of a single coordinate you will need to
purchase or use the correct 7.5 min topographic map which includes your
point of interest. These maps can be found at various map stores in
Arizona.



The following description refers to Figures 3 and 4. Figure 3 will be
used to determine longitude and Figure 4 will be used for latitude.

3s Locate the point of interest on the map (a dot or x at the site
will do). Pigure 2b indicates the relative distance of plus or minus
one second therefore it is in your best interests to be as accurate as
‘possible. The use of gsite plans, landmarks, street maps, etc. to
locate your point of interest is recommended.

2. Note the latitude and longitude written in the lower right corner of
the map. If your facility is located more than 2’30" from that corner
you can find the latitude and longitude written at 2¢30" intervals -
along the edges of the map. These intervals do not include the
degrees, only minutes or minutes and seconds. The degrees (from the
right lower corr:er) are added to the minutes and seconds. Make a note
of the measurements closest to your point of interest. Also note the
degrees of latitude for use in step #5.

3. If your point of interest is further than 230" from the edge use
the small tic marks located at 2’30" intervals on the map (see Figure
1). Draw 1lines connecting the tic marks that surround your point of
interest to make a square. Then proceed to the next step.

Io Determine lLongitude:

4. On the top edge of a separate sheet of paper make a mark. Lay the
paper on the map so that the mark you made lies on, either the right
edge of the map or on the right edge of the square you drew between tic
marks, (whichever applies) and the top edge of the paper crosses your

facility east to west. Mark the spot where your facility is located on
the edge of the paper.

S. Lift the paper and lay it on Figure 3 so that your first mark is on
the 2ero line of figure 3 and the number along the right side
‘corresponds to the degrees latitude found at the lower right corner of
the map.

6. Take the longitude you wrote down in step 2 and add the minutes and
seconds from step 5 to get your longitude. Arizona‘s longitude ranges
from about 109 to almost 115 degrees, west.

Io Determine Latitude:

7. On the top edge of new clean sheet of paper make a mark. Lay the
paper on the map so that the mark you made lies on, either the bottom
edge of the map or on the bottom line of the square you drew between
tic marks, (whichever applies) and the top edge of the paper crosses

your facility north to south. Mark the spot where your facility is
located on the top edge of the paper

8. Lift the paper and lay it on Figure 4 so that your first mark is on
- the zero point of the scale. Count the number of minutes and second
between the two marks.



9. Take the latitude you wrote down in step 2 and add the minutes and

seconds from step 8. Arizona'’s latitude ranges from 31 to 37 degrees ,
north.



Figure 2

37°T | LONGITUDE (x)

degree = 305,572 ft = 57.873 miles
minute = 5083 ft = 0.965 miles
second = B85 ff = 0.016 mile

mile = 0;02 degree
mile = 1,04 minute
mile = 62.20 seconds

LATITUDE (y)

degree = 364,120 ft = 68.962 miles
minute = 6,068 ft = 1,148 miles
second = 101 ft = 0.018 mlie

mile = 0.01 degree
mile = 0.87 minute

ARIZONA

-l ol =B - old b

L Y Y Py

31°~ mile = 52.20 seconds

1 |
I 1

115° longitude 108°

FORMAT:
LONGITUDE: ddd mm ss.s LATITUDE: dd mm ss.s

(tenth of o second preferred when ovailable)
2b.

RANGE OF ACCURACY:

latitude (y) longitude (x)
EXAMPLE: WELL LOCATION. 34°52' 30.0"/ 108°47' 30.0"

F—170 ft—y
I : + 1 second $ B 3
' o i 1 s
+ 1 second « , latitude + econ
Qr——9® =--- 17 ft
I - 1 second
l | lotitude ot
I o ®
. ~

\

+ 1 second - 1 second
longitude longitude




Close—up of NE ‘corner of USGS
Topographic Quadrangle

QUADRANGLE NAME
47°30"
WaTED | 112° 45°00* (longitude)
DEPANTENT OF W - SRS s 33° 15'30°
SADNOR - GELOGCH, REMEY -
S (latitude)
R 4 d
tic mark indicating [
2°'30” Intervoal

figure 1
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APPENDIX C

The following chemical list has been designed to allow a
person to determine which of the rules, statues or
regulations a chemical belongs under.

The columns are set up so as to provide information on a
chemical. The first column is an alphabetical list of the
chemicals listed under the following;

1. Clean Water Act Sections 307(a) and 311(b)

2. CERCLA 102 as 302.4 of 40Code of Federal Regulations

3. RCRA 40 Code of Federal Regulations Section 261.33(e)

4. United States Code 42 241(b)(4).

5. A.R.S. 49-243D.
Since many chemicals have more than one name, the first
column contains' both the primary and the secondary names.
Information on the chemicals is provided under the primary
name, therefore when referencing the list by other than a
primary name the second column will refer you to the primary
name. The second column also provides a list of secondary
names which a chemical may be referred to. The third column
is the Chemical Abstracts Service Registry Number (CASRN)
this number is unique to the chemical and therefore can be
used as a final method of identifying the chemical. The next
3 columns are considered Hazardous Substances under ARS
49-201.16, and are the Clean Water Act Sections 311(b),
307(a) and CERCLA 102 as 302.4 of 40 Code of Federal
Regulations. The seventh column corresponds to 40 .Code of
Federal Regulations 261.33(e) and is regulated under the
Resource Conservation Recovery Act. The eighth column is
United States Code 42 241(b)(4). The last column is organic
substances referenced in ARS 49-243(D).

If 2 "Y" (or yes) is given in any of the columns 4 through 9
it indicates. the chemical is included on the list designated
for that column similarly an "N" (or no) would mean that the
chemical is not included on that list. ‘

A "Y" in any of the columns 4 through 8 would mean the
chemical is a hazardous substance as defined by A.R.S.
49-201.16.

A "Y" in the column marked A.R.S. 49-243D would mean the
chemical is a chemical that requires the application of BADCT
without regard to cost.
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CHEMICAL NAME OTHER PARAMETER NAMES CASRN  CHA CHA CERCLA RCRA  USCODE ARS

: 311(b)(4) 307(a) 302.4 261.33e 241b.4 2430
2-AMINOANTHRAQUINOME . o o oo eoveeccccaanccccecannness2-ANINO-9; 10-ANTHTRACEMEDIONE . . .. ovvenvernnnnnnnnnncaneens , 117793 i L] | L] L |
AMTNOBENZENE......c.cvevenenectsassacccnonsconneec5€€ ANILINE.c.enn....... D
Q-ANINOBIPHEMYL......ccceeeeenccccnncccscenceness . BIPHENYLINE; P-PHENYLANILINE; XEWYLAMINE..........ccc00renns 92671
1-AMINO-2-METHYLANTHRAQUINOME . . ... ccvvveeeannaess JACETATE FAST ORANGE N 72
2-AMINO-]1-METHYL BEllEIE..........................O-IOLUIDIIE................................................. 95534
4-AMINO- 1 -METHYL BENZEME....ceovencecannionncnaeacP-TOLUIDINE. . oeueereerneereneennneoaennsnnnns essesscsccss 106490
s-(mmmu)-a-lswum.......................3(zu)-lsomuom.s-(numrm)-. cocececsssess 2763964
2-AMINO-5-NITROANIOLE . e.eeeenceecceancsnennsccnns 50O 5-NITRO-o-ANISIDINE............ csccsscecccecens
‘-AHIIOPYRIDIIE...................................Q-PYRIDIIAHIIE.............................................. 504245
mlmm.[......-....-.u.oo..u..o...u..--...--.-.l“-l,z.‘-'ﬂluu-&MI‘z “Rm-...l.-.0-0.....‘0.--........ 61825
ml‘-- ------ ©0000000000000000000000000000000080 0000000000000 000000000000000000000c000000000000000000ss 7““"
AMHONIUM ACETATE.........
NHMONIUM BENZOATE.....
AMMONIUM BICARBOMATE. ...
APMON UM BlCHﬂOHAT[...............................IONE........................................................ 7789095
AMMONTUM BIFLUORlﬂf...............................IONE.................................. ..... sescocscsscscessss 1341497
AMMONTUM BISULFIIE................................ION(.................................. ..... csecssasccssscss. 10192300
AMONTUM CARBANAIE................................IO“E........................................................ 1111780
ml“ mr[-o..loooooo-..o-ocon.ooo'oi.....-mtoao.--o--.-n.o-coooo-tou.oo-o----occ-ooooo...u.---n..-o. 506876
AMMON TUM CNlORlDf.................................IONE............................................... 1215029
mlm CMWTE-.........................-...-..mE.-..u...-.................................... 77&989
AMONIUM CITRATE, DIWIC.........................IONE.................................................. eeee 3012655
AMMONIUM FLUOBORATE...cvuuununenccncoccocacennceecMONE. ennnnnnsosonnon essessescasscssene eeseeq..133826830
AMMONIUM FLUORIDE. . .ceaeeeennnnennsncocccccancerecMONEeennnneennnnn. ccesccsnsecccsscscsssseses 1212518
AMMONTUM HYDROXIDE. ..eceeeenvnnnnccocccnccconnooceMONEeannnnnns oo s, ®sescccncsccccccssescscccacncssssss 1336216
AMMONIUM N-NITROSOPHENYLHYDROXYLAMINE. ............see CUPFERRON. «coovnncrernreerenccncansencnnsancancnsnnnanss
AMMON 1 UM OIALAT[..................................IOIE........................................... ...... ceeesss 6009707
5972736
14256492
AONTUM PICRATE.......cot00eececnccncccnnnconns. .PHENOL, 2,4,6-TRINITRO- NOONIUN SALT....cccoeevencnenneeess 131748
mlm S".lcuumlu.un...---................m[.--.--.................................................. 169191”
AMMON UM SULFAHATE................................IONE........................................................ 7773060
AMMONTUM SUlFlDE..................................IONE........................................................ 12135761
AMMON UM SULFIIE..................................lOﬂE........................................................ 10196040
mllﬂ tmT”'[-...-..-..-.u.-.-..-...u.u....m(....--............--.................................... "30’.”
s 3164292
AMONTUN THI(IYAMI(..............................IONE....................‘.............. ......... ceccenas eeee 1762954
AON UM lHIOSUlFAlE..............................IOHE.................................. sassees s uee . 7783188
AMMONTUM VANADATE. ....coeecneccccccanenncansnass. . VANADIC ACID, AMONIUM SALT................ tesescacsssccsses 7803556
AMYL ACEIAIE......................................IONE................... ...... sesesaasssenessnie e cescsssesss 628637
150- 123922
SEC- 626380
TERT- 625161
ANILIME....cceeneunnnn. seccccccescsacscccncacaces JDENZENAMINE; AMINOBEMZEME. ......0o0veeeennnnnnnn. seesessecss 62533
O-ANISIDINE AND o-ANISIDINE HYDROCHLORIODE. ........2-METHOANILINE. . . ...... cecetetttccsrcsccccnans o0 iea winis wisisie o .o 92519
ANTHRACENE. .... vesessaae sccescscccscccccccccccccs  NONE....oouuiLuiinan.... cesessecsensas cscescscenns cececnanee 120127
10-ANTHRACENEDIONE . ....covuueeeennnnnnncannnnnn...SC@ 2-AMINOANTRAQUINONE . .« coovveenennnnennnrnnnn.. cecacnecns
ANTIMONY...... sssscnnee ®evcsccscccsceccacscsccccc MONE............ Ssececccecettsintatccccortertrtrracascnannns 7440360
ANTIMONY AND COMPOU *esscccccccccscccsscccccacs MONE....,.
ANTIHONY PENTACHLORIDE. .. ...0uuueeeceeeennnnnenne NONE. o onnnnnn o R 7647189
ANTIMONY POTASSIUM IARIRATE.......................ION[.............................~............ .. 28300745 .
ANT IHONY IP"‘ONIDE...............................IONf........................... resees .. 1789619
ANTIMONY Ti -Oﬂlﬂf..............................NONE..............?.............‘ “eseecctsisesccrecscnsssss 10025919
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CHENICAL NAME OTHER PARAMETER MAMES CASRN (WA CMA CERCLA RCRA  USCODE ARS
311(b)(4) 307(a) 302.4 261.33e 241b.4 2430
PHTHALATE; DI-n-BUTYL PHTHALATE :

mult;‘c,mom ...... oo 107926 Y " Y n o
cc:cmmmcAcm....................................umoxmlmnvunsutoxlnc................................. 75605

.'..IO'.l.....-l..l..'.l.t"ll!‘..!lll..... O.Q..l..'...l.-.‘!...... ................. I..l!‘cao-.‘ 7%39
CADMIUNM ACEIAIEIONE T 543908
CALCIUM ARSENATE.ION[ seceesecccrcncccassceacess 1778441
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CHEMICAL NAME | OTHER PARAMETER NAMES CASRN (WA CWA CERCLA RCRA  USCODE ARS

311(b)(4) 307(a) 302.4 261.33e 241b.4 243D
2,6-DICHLOROPHENOL . . .. .o eevvvneseoeconccoeveooceasPHENOL, 2,6-DICHLORD. c.oeeenrreeencencenneersnnncnncoconeas 50 ] (] Y " " il
2,4-DICHLOROPHENOXYACETIC ACID, SALTS AMD ESTERS..see 2,4-D ACIO........ cecee ceceee . cseescens °
DICHLOROPHENYLARSINE. ... eveveueceeceooacacasssss.PHENYL DICHLOROARSINE. . cesscans sssccssscss. 696286 (] [ ] Y ¥ N |
*3-(3,4-DICHLOROPHENYL )1, 1-DIMETHYUREA. . ... .
DICHLOROPROPANE . . ... vvcvavnnnnacscaceccccsancsosedMMEeeueecccenrereecensncnscsacacnanacssssosscscssscacacness 26638197 Y 0 v L [ [
1, 1-DICHLOROPROPANE 78999
1,3-DICHLOROPROPANE : 142289
1,2- DICHLOROPROPANE......c0ceceeeevoccocsccsocnssPROPYLEME DICHLORIDE. oo eeenerennnnnenenncnrcesccconnnansase 78875
O1CHLOROPROPENE -DICHLOROPROPENE MIXTURE . c.oouensecceooncccssssocscsscascssnnscssssanassaseessssssscsccasoscees 8003198
DICHLOROPROPENE(S). e coeeecececcnasococasascsscsoesMMEceeeeiererccccccaccecccersasnannnsccescancsonnssancases 26952238
2,3-DICHLOROPROPENE (ISOMERS) . : 78886
1,3-DICHLOROPROPENE . .. ..oveeveeannacesccnacncacss s PROPENE, 1,3-DICHLORD. ccouuerneeeenennnneencnocnnnnnncnseees 542756
2,2-DICHLOROPROPIONIC ACID SQDIUM SALT......ceeeecDPA; BASFAPON. . ..ceeeeeeeneereennnnnocaccnsescscoceaccannnes 75990
DICHLOROVINYLOIMETHYLPHOSPHATE. ... .. ecveeeecncecs 5€@ DICHLORVOS. ... ............ tesesssssscsisssteccsncccncnesn
DICHLORVOS....00eeuerereccconcccccccscnncccscscesDICHLOROVINYLDIMETHYLPHOSPHATE . . .. oo vevenreneeennnnnonnnnnns 62737
DIELDRIN.ccvcceecccecccecccaccccccsccncscnsnassaasl,2,3,4,10,10-HEXACHLORO-6, 7-EPOXY-1.4,4a,5,6,7,8,8a- 60571
) OCTAHYORO-ENDO, EXO-1,4:5,8-DIMNE THANONAPHTHAL ENE
DIEPOXYBUTANE...c..cvuvveocececccccccccccccoccess BUTADIENE DIOXIDE; DEB...c.veeeerennnnn.. tesssescsscccscccss 1464535
1.233.‘—0|Emmm-....-...............-.-.--..2.2'-"0‘]“.-"....................--.................--. lms’s
ou'uMllE-....-...........................u...m..-.......-....-......................................-- lm’
DIETHYLARSINE. ...cooceoonecncnrccccccccocnccncecec$0@ ARSIME DIETHYL.uuoeeeennnreeeeeeonnonaccnscennncnnonnnnns
1,4-DIETHYLENE DIOXIDE. ....ccc00ceceacccnceccceceed  A-DIOXANE.  coeeeencaaceesanccccesncncescocsnsnannccnnnes 123911
'-l'nl[mmlu-.............n....-.-..-u.."m‘“. 1.2-°l£m~.................-.......‘........... Islml
o.o*oltrm‘s-(z-(['mmlo)nml ’ see Dlsu-'ol“.o....o....0.........-ol'.oolc...ooc.c....’o..
PHOPHORODI THIOATE
0,0°-DIETHYL S-METHYL DITHIOPHOSPHATE.............PHOSPHORODITHIOIC ACID, 0,0-DIETHYL S-METHYLESTER........... 3288582
OIETHYL-p-NITROPHENYL PHOSPHATE....ccececccneccss PHOSPHORIC ACID, DIETHYL p-NITROPHEMYL ESTER................ 311455
DIETHYL PHTHALATE.....cccccceeeresasasscsscccosacesl,2-BENZENEDICARBOXYLIC ACIO,DIETHYL ESTER...c.ooeeeeoeeones 84662
0.0-DIETHYL O-PYRAZINYL PHOSPHOROTHIOATE..........PHOSPHOROTHIOIC ACID, 0,0-DIETHYL O-PYRAZINYL ESTER......... 297972
DIETHYLSTILBESTROL.......c0c0ceaeccccnccccccncecccl, 8 STILBENEDIOL ,ALPHA, ALPHA' -DIETHYL = uveeenneeanonoenns 56531
OI(z-ETm’IlVl) m'm‘!..-..--0-.co-.ono-ono.ooD"“"l’“'M‘E: w: m.'...............................-.- l"al’
leﬂ“l Sufﬂn....-..-..--...-...-.--.o-u..--...m....--...--...............';................u......-u-.
l.2-0'"“0—3.‘-’“'“1"0'“-....-u...on.....m mclc mlm...................................-u--
OIHVDROSAFROLE.......... sesescccccccscacscccccccs BENZENE, 1,2-METHYLENEDIOXY-4-PROPYL ..o .cuveerecnccccccones 94586
DI1SOPROPYL FLUOROPHOSPHATE.....ccccoeeeeccsecess.PHOSPHOROFLUORIDIC ACID, BIS(1-METHYLETHYL)ESTER. cevvecnonne 55914
DIMETHOATE.ccceuseccccecrcacecsocccccesscsccnssss.PHOSPHORODITHIOIC ACID, O,0-DIMETHYL 60515
S-[2(METHYLANING)-2-OXO0ETHYL) ESTER
3,3"nl‘tmmulol.5-o-o--c.o-oo.l...-ai.'---o.(l.l.'BIP“E.YL)°‘.“0'M|“.3,3'0"]“"-o.-.u---.--'o--cco llm‘
olmn"LMluf.. -------- ................-..-......."MINE. .*"""l-................................--...- lz“os
DIMETHYLAMINGAZOBENZENE . oo vvececacccecenscsces 508 BENZENAMINE, N,N-DIMETHYL-4-PHENYLAZO-...... cececseccnds
4-DIMETHYLAMINGAZOBENZENE. ... ocoeenccccscccccases METHYL YELLOW; BUTTER YELLOW........... ctesscsccscsccssssens 60117
7,IZ~D""HYLBEI1[I]M'W‘.u....o..u........m l.z'“.m‘.mt‘. 7,‘2‘0'!'"‘[’-.-o.oo-u.ocuo.uoo‘.t. 57976
3.3‘-DIHEIHYLBEIIIDIIE............................(l.l‘BlPﬂlel)-‘.l'-DlAﬁlll.3.3'-0IH[IHVL................... 119937
llpha.a|pha-0lNEINYLBEIZLHYUROPEROXIOS.;..........NVD“OPEROXIDE. J-METHYL- 1-PHEMYLETHYL-...covvevvcncncnacanse 80159
3.3-DIMETHYLL-1- (METHYLTHIO)-2-[ (METHYLANINO) $e@ THIOFANOX........vceeeercneccrercccncascerarsnccacancnns
CARBONYL JOXIME
DIMETHYLCARBAMOYLCHLORIDE. e vcoveecnnaccecooasss.. 56 CARBOMOYL CHLORIDE, DIMETHML......... tesersrcessccsssnne
l.l-DlHEIHYLKYDRAZINE.............................HYDRAIlNE.I.I-DIH['”YL-........................ ........ cesne 57147
1,2-DIMETHYLHYDRAZINE. «ccoeeeeernseennoncnocnee HYORAZINE, 1, 2-DIMETHY = e ennnnonnnnnnnnns teessnscsscsesccss 540738
DIMETHYLKETOME. ........ seevecssesssacssnesnscasss.5€€ ACETONE..... s
0.0-DIMETHYL O-p-NITROPHENYL PHOSPHOROTHIOATE.....METHYL PARATHION. ....ccovereniierroascencusiosorcncancncacos 298000
DIMETHYLNITRO®INE....... eseescccens coscsessecce.N-NITROSODIMETHYLAMINE. ......,.... esccecatsescscacossoay 62759
OIMETHYL PARA Weeoeeieeiocennnocnocncncossocee 568 METHYL PARATHION. ... 0ouvsenes.. seecsesssssessencsans
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CHEMICAL NANE OTHER PARAMETER NAMES - CASRN LA RCRA USCODE ARS

CUA CWA  CERC

311(b)(4) 307(a) 302.4 261.33e 241b.4 2430
ALPHA, ALPHA- DIMETHYLPHEMETHYLAMIME.....ccooooec dETHANAMINE, 1, 0-DIMETHYL-2PHENYL.o.ceoeeeeocceccaceonsnconas 22098 ] (]
2,4-DIMETHYLPHEMOL . . cccovencernccnccccnaooacocces PHENOL, 2,8-DINETHYL; 2,4-XVYLENOL.....c.ccvvueennenecanncass - 105679
DIMETHYL PHTHALATE....ccceececrvcccccsccccsccsses 1,2-BENZENEDICARBOXYLIC ACID, DIMETHYL ESTER...... 131113
DIMETHYL SULFATE....cccc00ecees ee s SULFURIC ACID, DIMETHYL ESTER......cccccecevcvcrccccnncasonas 7181
ol'llmu[“ ("lm).....u.. ...m.a--.u-u...-.........-.......-.......u...-.u......... 25‘5‘5‘6
[

o- 528290

’::C-DII"'RO-O CRESOL AMD SALTS.....ccoceoocccccce PHENOL, 2,8-DINITRO-6-METHYL- AMD SALTS......cccoceeneeneae. 534521
4,6-DINTRO-0-CYCLOHEXYLPHENOL. .o ooeveocecannnsces . PHENOL, 2-CYCLOHEXYL-4,6-DINITRO-..... ssecsesscssccssssccsss 131895
Dl.l"mu.o.-ooooannoooocnlo.otool.o.--.oo.ooo“aDll-'oooooo-o-'l.nt.oc.o--cc-ccc.----o----.-.oo-o...olo 255%’
2,5- , 329715
2,6- , 573568
2, 4-DINITROPHENOL .o coevcvccccocsoreccncncccncoceesPHENOL, 2 A-DINITRO-. .o ceeerennnnnnnnneeennoccncnncnsacanas 51285 Y Y Y v [ Y
nl.l]no'u.‘uu.......o.-c--o.o.oo--o.l..oooooc--.“oo-'.'.-ll-lool.oﬁ..u.h.oo-ooo.o-o--o;o-o‘cc-co--.o-oo.oo Zs32|l‘6 ' ' ' . . [ ]
- 3,4- 610399
2,4-DINITROTOLUEME.....cc0uceccececcnccncccacacsssSe® BENZENE, 1-METHYL-2,6-DINITRO-...c.uueuneeneeeeeacnnnns
2.6—0]."“0'“."‘--.--.......-........--....-....m “"t“. l-[‘”ﬂ-z,s-n""no—.u...................c---
olmfl..--.---..-.-.................-.......-....mn. 2."0'.]'"0‘6'(“"”'["““)'.ooo-.-...o-c.o---ond w’ . . ' ' . '
DI-OCTYLPHTHATE....cccouecncccocccececccccsnscascaSe DI(2-ETHYLHEXLY) PHTHATE.............. essecscestscecccss :
DI-n-OCTYL PHTHALATE.....cccceccecccccacccccacccss], 2-BENZENEDICARBOXYLIC ACID, DI-N-OCTYL ESTER........c..... 117840
1,8-DIOXANE. ....ccoocernccnccrccccnccccccccnoscece$e® 1,4-DIETHYLENE DIOXIDE....euuuereeencnenn.
5,5-DIPHENYL NYDRANTOIN.....cce00cccccccccccccccss56€ PHENYTOIN...oueeeeeneeancneonccnncnanns
nlmmuml"...-...............-...n........m‘......--...-..................... see
1,2-DIPHENYLHYDRAZINE. . ccoceucccccaccncnccecccoos HYORAZIE, 1,2-DIPHENYL; HYORAZOBEMZEME 122667
OIPHOSPHORAMIDE ,OCTAMETHYL=c.ccccocerecccenseassss - OCTAMETHYLPYROPHOS - PHORAMIDE . . . . . ........ ceees 152169
Dlmm‘u...---......o.---....................I'NWMl.E, .'"wn‘.....n'..oooio-n.louo-...n...o.o.l.. l‘zu'
DI-n-PROPYLMITROSAMINE. ..ccoovvcocccccccacnccecce N-NITROSODI-N-PROPYLAMIME . .« eeereeernenneeceneccennnnnnees 621647

olw‘-...l..00000'0.0.!.-0-...-...-..-.00'D..o..o..ol-ll...c".c.l.......0..-..-...-0.-.o-‘cc.o-no.l....-..u- 0500'
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DIIECT m ”o.ooo.oo.oooo.ooo-coo-oo-o-o-.coo--m-coo-ono-'.----oo---oo.-o.----.-o-c.oo-.oqoa-o-.----on-o
ol“c' BU‘ 6.----.--...-.-u.....---..-...---....Sm"ml"‘m-‘."~‘|s-no—2',a'-”"m—l'-...............--
NAPTHOL-3",6°0ISULFONATE
Dls‘lfom....-.......-.o..."o.-u...............o,ﬂ-mT“n-s-[z-(f“"l"‘lo’f'm]’mmml““m'e...-..-.. m ’
2,4-DITHIOBIURET...ccoecvecocaccnscsaccocccacceees THIONIDODICARBONIC DIAMIDE . ..o eeeeennnnnnnneeneecesenannnns 541537
DITHIOPYROPHOSPHORIC ACID, TETRAETHYL ESTER.......TETRAETHYLDITHIOPYROPHOSPHATE. ........ cescccsssecssccsccssses 3689245
Dllﬂ“..............-.-----..uu.....-...........3-(3,‘-0[C'lm.“.)-l.l-olm“"m...................... 3305“
mcnuu[“mf“lc xlooooaoootclucno‘ooo.o.oo“:.oaooocoo-n-u--o.lo..ot..n--o---o--oo-.....oo.oooo.oc.-. 2"'“’0
mlmmlc‘........nn--u.u...--................SCQ NRIWCI..........-................................-...
[mur“-coootuooncon--lnooolu..oooooo..---.-...S'Wlt’z.a‘olm'm.l...5.6.'." llm’
HEXACHLORO, CYCLIC SULFITE
l'ﬂ“-fmr"-.-.u.-.--.-n.uu--u.-........m..-nou.-.......u....-...u..._u-..................... gsm
bc(l-[.mu.rm-..o--.-.n-.-.........u....-.....m...........u.......-...........-.......-.......-....... 33213659
[mstlfkl AND "m‘ns.n...................................nu.-....-.....-..n-........................
[mstl.fll Sur"[--ol0'000-0'nnoootoucooocoooﬁooomto-----ooutun-oloo-o-tol'ocooo.oo-o-.o.o-o-o-..o-no-o-o-n 'oalo"
EMDOTHALL . .coevuvnnccacccccasascceccacnnnnnannaes.7-0KABICYCLO[2,2,1] HEPTANE-2,3-DICARBOXYLIC ACIO........... 145733
[ul"......-...------.u-.-..--.-................1.2.3,‘.lo.lo-l‘mumﬂ-ﬁ.’-[mxv-l.4..‘,5.6.7.8.8‘- ’zzm
’ OCTAHYDRO-ENDO, EMDO-1,4:5,8-DINE THANONAPHTHAL ENE
ENDRIN ALDEHYDE.......cc00eeencrencrnrnnnncccnaeecMOMELeeneeceeenecrannnnsnnnnncecensnseraasasonconsenannse 71421934
ENORIN AMD METABOLITIES.............. LMONE...... Seseeteceteecseeaenccteteserceraaanenriasscansannns
EPICHLOROHYDRIN. e coeenenaaaas 1-CHLORO-2,3-EPOXYPROPANE ; OXIRANE, 2-(CHLOROMETHYL)-....... 106898
"EPIMEPHRINE.....occ0u0es «.1,2-BENZENEDIOL, 4-[1-HYDOXY -2-(METHYLAMING ETHYL])-......., 51434
ESlmlm l’.coc'-cooo-- -.tonoo..o-vv-.o-o-m' cml[o fs‘l’;u..............-.............o-u.----'
¥
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CHEMICAL NAME OTHER PARAMETER NAMES CASRN (WA CMA CERCLA RCRA  USCODE ARS
311(b)(4) 307(a) 302.4 261.33e 241b.4 243D
Esmmi.'l.....'.‘...0.I..l.Il...ll.‘.‘l..‘...'..wt cww‘fo [smw'...c.......l..'....C‘l.‘............l . . l . ' '
ETHANAL......cccc0veens cvsees cocsscscssacccccsces ACETALDEHYDE; ETHYLALDEHYDE........... Y [ [ Y ] Y L] ] L]
ETHANAMINE, 1,1DIMETHYL-2PHENYL..coeeeeeeennees...S€€ alpha,alpha-DIMETHYLPHENETHYLAMINE. .. ... o wise siew s B SEEE
ETHANAMINE N-ETHYL-N-NITROSO-,.cceeeeeeecenanaceco5€@ N-NITROSODIETHYLAMINE ..o vcvuennnnnrenneeeenonnnnnnennnn
1,2-ETHAMEDIAMINE. ....coceneennnnnannn sesessccacas$€ ETHYLENEDIAMINE....coooiiieerenenetnneroccaccoanannonons
ETHANE, 1,2-DIBROMO-,...cccccenererecrenccccscsoce$5€® ETHYLEME DIBROMIDE.....eeeneeenneennernneenenononnennnen
ETHANE, 1,1-DICHLORO-,..ccccecennennnnceccccccecce$€@ 1, 1-DICHLOROETHANE .. suuueennerrennenannnneeocenannnns
ETHANE, 1,2-DICHLORO-,.....cccccuueueenscsnsccoceccse® 1, 2-DICHLOROETHANE .covuennennnnns...
ETHANE, 1,1,1,2.2,2,-HEXACHLORO-,..c.0covneeeener.5€€ HEXACHLOROETHANE .. ... vueeeeeeeonnnnn.
ETHANE, 1 : -‘[J!(IH;lEIEBIS(OKT)] BIS( 2-CHLORO-...see BIS(2-CHLOROTHOXY) METHANE. ... ..cceviererencenocacnnnnes
1
1,1

L]
ETHANE, 1,1°-0XYBIS...... secsccsscessesecscsccssce$Cl ETHYL ETHER.....coiuiueerinncnnnnconcnenocecaccsacones
ETHANE, 1,1°-0XYBIS(2-CHLORO-.....uvueeeccsncccass$@ BIS(2-CHLOROETHYL) ETHER. ..oeueeeneeennennnnocnnaeennnns
ETHANE, PENTACHLORO-,.......ccoeeeesescccccccesesc50@ PENTACHLORE THANE . . ... seini b0 Buve e SRR e S o E S e
ETHANE, 1 2-TETRACHLORO-...cucoeerennreacacnnal 1,1, 2-TETRACHLOROETHANE . .o oo vvevrnnnrerennnnconncanneenss 630206

1.1

ETHANE, 1,1,2,2-TETRACHLORO-.ceeeennnneeeccccanensdo],2,2-TETRACHLOROETHANE . oo oo vneennennrennnnecannesnnnns 79345
1,1
1,

m=m=
<<m
- o€ ¢
===
==
===

ETHANE, 2-TRICHLORO-...cvveeceoccncccnnnncoaood ], 2-TRICHLOROETHAME .« o vunennenneeeeneeeeccnneacnnnnans 79005
ETHANE, 1,1,1-TRICHLORO-2,2-BIS(P-METHOXYPHENYL. . .see METHOXYCHLOR..... esescsicscsecne cesssescenssccnsssncas .
1,2-ETHANEDI YLBISCARBAMODITHIOIC ACID.............5ee ETHYLENEBIS DITHIOCABAMIC ACID. ......cueveeennonnnnnnss
ETHAMENITRILE..ccouveocinnnnennnnnnenionancesscsc$® ACETONITRILE . eeeeneeeseoseanncnnnnneenconnnnssnnnsevsns
ETHANETHIOAMIDE. oo veeecennnecccsccccccsneccooeeaa THIQACETAMIDE. « o oeeeeeereneeseonncccenssoccnnnnnnnnnnnnsns 62555 i | Y L] Y Y
ETHANIC ACID...... sosesssescccccsscssssccccescssssS€@ ACETIC ACID............ sescescscees cesseccee cecccaas cees

ETHANOL,2,2°-(NITROSOINING) BIS.........cc0000c0. 508 N-NITROSODIETHANOLAMINE. . ........ sesestcsnsaann

ETHANONE, 1-PHENYL......cc0ceeeeecececcenecccoceee80® ACETOPHENONE . .. ooovuenereeneenecnnnnenrennnnnnsnnnmsrns

ETHANOYL CHLORIDE........ccccveeceeececaccccecoccase® ACETYL CHLORIDE................ cecessces

- ETHENAMINE, N-METHYL-N-NITROSO-,...ccccveececosss.5€€ N-NITROSOMETHYLVINVLAMINE. . ... ... tectessecsscancenns

ETHENE, CHLORO-,...... eccsscscesccccccocncccccecee$Bl VINVL CHLORIDE....ccicuivrcenccaceacnescnoncancncncncas

ETHENE , 2-CHLOROETHOXY. .. cooveenceconnencaraccaesss@® 2-CHLOROETHYL VINYL ETHER. ....ouennnnnnnnnnonsoonnon .

ETHENE, 1,1-DICHLORO-,..... ssccseccccsccccS€€ 1,1-DICHLOROETHYLENE.............. Sieseee secesssaceanen

ETHENE, 1,1,2,2-TETRACHLORO-, ecscsccsnccccscsc5€® TETRACHLOROETHYLENE. ..cvoveeeeeneanens
ETHENE, trans-1,2-DICHLORO....ceveueeeecannnceccs €@ 1,2-TRANS-DICHLOROETHYLENE. .. .eeneunnnnnnnn... cescsnas
ETHEMYLETHAMOTE.....couiieiaecnccccsccccacancans. 508 VINYL ACETATE...... essenessnsses ssectcteseccassaccns ceee
ETHINYLESTRADIOL. ...cvveeeennncnccccnacennnncoaee HOT CONMUGATED ESTROGEM. o ooouseeennennneennnnnnnnnonnooinnns
ETHION......cvcecueenenccccercrecccrcccccococnceecOMEnennennrnnnnns secessecttcccccscanses cectteccececcseesss 563122
2-ETHOXVETHAMOL . ..covveceeennecsoccsscccccncancos 56 ETHYLENE GLYCOL MONOETHYL ETHER s siswnannininimsosmoses .

ETHYL ACETATE...c.cccoeeentccnnnccncccccccannsccsose® ACETIC ACID ETHYL ESTER................ sessone ceescanse .

ETHYL ACRYLATE....ceveeurececccccacccccacscnneass2-PROPENOIC ACID, ETHYL ESTER................ “vemn sme e .... 140885
ETHYLALDEHYDE . ccovuenaceecacascascaccncaaccnesss ACETALDEHYDE; ETHANAL .o o0 socne aimuioins siwin suwasas bsois sin onmiiins o 15070
ETHYLBENZENE............ scccceccccccccccccscccses  WOME....... Seccssesccnacsessssrsscassnencssrssanane 100414
ETHYLCARBAMATE (URETHAN)......cceeeeeeeennncsecc. 56 CARBAMIC ACID, ETHYL ESTER.......... .
ETHYL CYANIDE. ceoeeeeennrenroncnnonccnonnennennassPROPANENITRILE . o v eennnnnsnneensnnnnnnnsssmoinnns . 107120
ETHYL 4,4°-DICHLOROBEMZILATE...cvvveereecnneno. .. BENZENEACETIC ACID, 4-CHLORO-ALPHA- (4-CHLOROPHENYL )-ALPHA- 510156

) HYDROXY-, ETHYL ESTER

ETHYLEMEAPHTHALEME. .....000ceneceeccrcccnnanaccss JACENAPHTHENE; 1,8-HYOROACENAPHTHYLENE. . ... cesescns cecens 83329
ETHYLEME BROMIDE.......... secccccce5€ 1,2-DIBROMOMETHAME ... ..0vuveeeecnneneecrenaeanconcancanns

ETHYLENE DIBROMIDE...... sesecccccccccaccscscc ETHANE, 1,2-DIBROMO-...cc.cuvnvennanaen. Y eees 106934
ETHYLENE DICHLORIDE...ccvvvueecanececcaneencnnssa.sOR 1,2-DICHLOROETHANE ..o ..coveennenannnnnnneanees ceccsssscne
ETHYLENEOXIDE...... cecesccevceccas essscccecccsscscSCl OKIRANE.......cccvunnnn.... W B 8 sesesssess ceceseas
ETHYLENEBIS (DITHIOCARBAMIC ACID............ eeeeec],2-ETHANEDIYLBISCARBAMODI THIOIC ACIO........ seescsssssesnns 111546
ETHYLENEBISIMINODIACETIC ACID....... ceccecsceccso 50 ETHYLENDIAMINE TETRAACETUC ACID. .....ocvervnenennnnnonns
ETHYLENEDIAMINE. ........ sevecocs ecccasee coccccses DIAMINOETHANE; 1,2-ETHANEDIAMINE.................... eeceeane 107153
ETHYLENEDIAMINE TETRAACETIC ACID (EDTA)...........EDTA; ETHYLENEBISIMINODIACETIC AKID......cveen.. secessrsiee 60004
ETHYLENE GLYCOL MOMOETHYL ETHER...... seceece ceses  2-ETHOXYETHANOL. ... ... D A U § [ .11 11
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CHEMICAL NAME OTHER PARAMETER NAMES CASRN (WA CMA CERCLA RCRA  USCODE ARS
' 311(b)(4) 307(a) 302.4 261.33e 241b.4 2430
DIMETHANONAPHTHAL ENE

1,2,3,4,10, 10-HEXACHLORO-6, 7-EPOXY-1, 4, 4a,5.,6,7, 8, see DIELDRIN. ...cccvenntinninrannnnnnrenenennsnensonennnnnn.
8a-OCTAHYDRO-ENDO EXO-1,4:5,8- _ .
DIME THANONAPHTHAL ERE
MEXACHLOROETHANE . . . ... .... seueeereceennieasueeo. ETHANE, 1,1,1,2,2,2-HEXACHLORO- . ... .o.ooo.... .. ceeeeeeeee 6721 M Y Y [ oo
HEXACHL OROHE XAHYDRO- ENDO, ENDO DIMETHANONAPHTHALENE1, 2,3, 4, 10-10-HEXACHLORO-1,4,4a. 5. 8. 82 HE XKARYORO.. 65136 N [ Y Y Ny
1,4:5,8-EN00, ENDO DIME THYANOPHTHAL ENE
1.2,3.4,10-10-HEXACHLORO- 1,4, 4a,5, 8, Ba-HEKAHYDRO- see HEXACHLOROHE XAHYDRO-ENDO, ENDO O 1ME THANONAPHTHAL ENE
1,4:5,8-ENDO, ENDO DIMETHYANOPHTHAL ENE
1,2,3,4,10-10-HEXACHLORO- 1,4, 4a, 5, B, Ba-HEXAHYDRO- see ADRIN..c.ootenanrnrnrenrnranncnansnronnionsonnsnnsnnnns
1,4:5,8-EM00, EXO DIMETHYAMOPHTHALENE
HEXACHLOROPHENE . . .. ... seeeeseestiieiienianinie..2,2"-METHYLENEBIS(3, 4, 6-TRICHLOROPHENOL ). ... .............. . 70304
MEXACHLOROPROPENE . . . ... .. sevessssceteceennaniian ], -PROPENE, 1,1,2,3,3)3-HEXACHLORO- . o\ vroeennooee oo ceee. 1888717
HEXACTHYL TETRAPHOSPHATE..........................TETRAPHOSPHORIC ACID, HEXAETHYL [23 {7 TN ceeeneen. 157584
HEXANE THYLPHOSPHORMAIDE . ... v eevenennneeeeness. 500 HEXAKETHYLPHOSPHORIC TRIAMIDE ... | e T s
MO A PHOSPHORIC TRIAMIDE. ... ...vvveceeeo. . HEXAME THYLPHOSPHORANIDE ... ... ...t 000 veer 680319
HYDRAZINE. ............ccieineniencececnanannnssnso 568 DIAMINE . us. oo, Y S SR St
IVORRZINE, 1,2-DIETHYL-,....oeeeeeeeeeennnnnneeacisoe N-NDIETHYLHYDRAZINE - oomeeens ool 000"
HYORAZINE, 1, 0-DIMETHYL<,.\enennnnno oo 200 1, 1-DIMETHYLHYORAZINE ...\ eoeennn oo o
HYDRAZINE, 1,2-DIMETHYL-yeuennennnnnnnnoonenes . o8 1, 2-DIMETHYLHYDRAZINE ... evereennennnsnnoenen s
VAT INEs 1 2-DIPHENYL-,..oeoeveeinnennnnnnersi S0 1,2-DIPHENOLHYORAZINE oo oeseeso st 0000000
HYORAZINE, METHYL...... sesreeseeeeseneeencnneeees METHYL HYORAZINE. «ooeesoerennnnnnlool 0000000000
mmmutmsotulommz...........................mxosmcmmoe................................... ....... . 7919
HYDRAZOBEMZENE .. ..o« e ueenennennnnsnsnosnenenns. se0 1,2-DIPHENOLHYORAZINE . ....v.eeeeeenmonmnsoeenon s
1,8-HYDROACENAPHTHYLENE oo o oonooeones s « -ACENAPHTHENE; ETHYLENEAPHTHALENE. ... ......... . "7""""""""""  gai0g
HYOROCHLORIC ACID.......oenwonoononns veMONE...ouo....... M. i e eereeeeneee. 7647010
HYOROCYANIC ACID.....vuerucnennnnnnnnnnsnonmnens . HYDROGEN CYANIDE. ..coonennnnrininneennennennnnniininy 74908
HYOROFLUORIC ACID..........oveuennnrnnnneeecsen. HYDROGEN FLUGRIDE .« oo neooeees eeeeeeneni eeeaeenas 7664393
HYDROGEN CYANIDE. .............couueeneneiiiiiiii 560 HYDROCYANIC ACTD, oomeeens  l 2000 OIS i ’
HYDROGEN FLUGRIDE. ............cuceuurnnnnnnn.nns. see HYDROFLUORIC AR stscsmisinsms s s s o
HYDROGEN PHOSPHIDE.......... seeeeseesetniiiienen 58 PHOSPHINE. ... oooo o, ... ... o 77 0ttt
HYDROGEN SULFIDE....... 5 e mumar i secececeens [HYDROSULFURIC ACID; SULFUR HYDRIOE. . ........... ... ceeeees. 1783064
HYDROPEROX IDE, EIDETHYL-1-PHENYLETHYL-.............alpha, a Ipha-DIME THYLBENZYLHYDRO-PER<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>