CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
416 W. Congress St., Suite 100
Tucson, Arizona 85701
602-771-1601

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the JABA, Inc. Tombstone Mining Records
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Fife Symington, Governor Russell F. Rhoades, Director

AU95:0266 File No. 102806
November 22, 1995

Mr. James A. Briscoe

Tombstone Development Company/Jaba, Inc.
2100 North Wilmont

Tucson, Arizona 85712

RE: Tombstone Development Co-Contention Mine
Inventory No. 102806

Dear Mr. James A. Briscoe:

Recent legislation requires that all existing discharging facilities obtain Aquifer Protection
Permits (APPs) by the year 2000. In order to meet this goal, the Department of Environmental
Quality (ADEQ) has published a list of all facilities operating pursuant to R18-9-103 (i.e. have
submitted a Notice of Disposal or obtained a Groundwater Quality Protection Permit). The
facilities were listed in order of the dates by which the facility is required to submit an
application for an APP. This letter is to inform you that your facility is included on this list.

Your facility, Tombstone Development Co-Contention Mine, with Inventory No. 102806, is
scheduled to submit a permit application to the ADEQ by November 10, 1996. Your facility
is classified as a(n) mining facility. If you would like a complete copy of the list, it is available
from the ADEQ Librarian, 3033 North Central Avenue, Phoenix, Arizona 85012, for a fee of
$12.00.-

If you have any questions about your facility’s status, please call the Aquifer Protection Program
Section at (602) 207-4682.

Sincerely,
\ . /
Ll

Chaﬂ\‘es G. Graf, Manager
Aquifer Protection Permit Section

CGG:1d

3033 North Central Avenue, Phoenix, Arizona 85012, (602)207-2300
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Fife Symington, Governor Edward Z. Fox, Director

MU95:0121 Inv. #102806
April 13, 1995

James A. Briscoe

Jaba, Inc.

2100 North Wilmot Road, #218
Tucson, Arizona 85712

Dear Mr. Briscoe:

This is in regards to our conversation on April 5, 1995, in regards to the Tombstone
Development Co.'s Contention Mine area. I contacted you in regards to an Aquifer Protection
Program (APP) permit for your facility. According to our file you have already submitted a
determination of applicability for this facility and that you need an APP permit for closure.
However, I found that this facility did not have a submittal date for an APP application. This
has been remedied. Your APP submittal date will now be November 10, 1996.

It is in your best interest to come into our office for a pre-application meeting. Because of the
amount of data that can be required for an APP permit application it is best to schedule pre-
application meetings far in advance of the due date. I suggest that we plan this meeting for the
last week in June, 1995.

I am sending you a list of materials to bring to a pre-application meeting. You will need to
summarize the past operations at this site, any ongoing remediation based on ADEQ
compliance actions as well as water quality and waste charactenzanon data already collected at
the site. : '

Please call me and let me know when you are available in the last week of June. I am
suggesting a morning mesting on June 28, however, this'may change based on staff
availability. If you have any questions please call me-at (602) 207-4385.

Sincerely )
e ”‘7 - ';‘;:}jﬂzf’," /
3”’{/ 22"/ oCAlea
Shirin Tolle
Mining Unit

Aquifer Protection Program Section
SLT:amq
cc: Mike Greenslade, APP Mining Unit

Gary Burchard, APP Mining Unit
Dennis Turner, Supervisor APP Mining Unit*

3033 North Central Avenue, Phoenix, Arizona 85012, (602)207-2300



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

3033 North Central Avenue, Phoenix, AZ 85012

EDWARD Z. FOX, Director

(602) 207-2203
FAX (602)207-2218

WILLIAM D. WILEY, Deputy Director

ADMINISTRATION DIVISION

-AIR QUALITY DIVISION

WASTE PROGRAMS DIVISION

207-2204
Office of the Administrative Counsel . ........ 207-2212 Office of Customer Service . ..., 207-2214
Rule Development ... ......ovvueanna... 207-2222 o Ombudsman: Border Coordinator; & Small Business
Office of Public Affairs & Information. ... .... 207-2210 ‘ Technical Assistance
Public Information . ..., 207-2210 Office of Mainagement, Budget and Audit .. ............. 207-4433
Legislative Liaison ... ........... .. ... 207-2216 2 Office of Program Support & Assistance .. .............. 207-4629
JOSEPH C. SMITH NANCY C. WRONA ETHEL R. DeMARR BRIAN E. MUNSON

WATER QUALITY DIVISION

Personnel; Training: Safety

Information Resources

Management . .............. 207-4809
State Revolving Fund .. ....... .. 207-4728
Northern Regional Office ... ..... 779-0313

2501 N. 4th Street, Flagstaff, AZ 86004
FAX: 779-4396
Southern Regional Office . .. .. ... 628-6733

400 W. Congress, Ste. 433

Fleet Inspections Monitoring
Vehicle Emissions Waivers

Vehicle Emissions, Tucson .. .. .. 628-5651
4949 E. 29th Street, Tucson AZ 85711
FAX: 628-6139

Northern Regional Office ... ... .. 779-0313
2501 N. 4th Street, Flagstaff, AZ 86004
FAX: 779-4396

Southern Regional Office . ... .. .. 628-6733

400 W. Congress, Ste. 433
Tucson, A7 85701

Special Wagle ... ...... 5L 207-4463
Used Ol & 30 s somsnmenmnns 207-4140
Waste Tire§. ... .ooooonno . 207-4198
Underground Storage Tanks ... ... 207-4345
Northern Regional Office . .. .. L-.779-0313
2501 N. 4th Street, Flagstaff, /A7’ 86004
FAX: 779-4396 E
Southern Regional Office . ... .. .. 628-6733

400 W, Congress, Ste. 433
Tucson, A7 85701

207-2307 FAX: 207-4888 207-2308 FAX: 207-2366 207-2381% FAX: 207-4236 207-2305 FAX: 207-4528
Business & Finance. ............ 207-4755 Air Quality Assessment .. ..., .. 207-2347 Division Support & Pollution Aquifer Protection & .
Fee Payment .. .............. 207-4742 Air Data Analysis; Air Quality Modeling: Prevention .. =5 ..ol 207-4207 Reuse Permits . acosomsvnas 207-4682
Air Monitoring & Data Collection Hazardous Wastez: y ..207-4153 Drinking Water . . ... .. i v o v 0 e 207-4619
Contracts & Procurement. . ... . ... 207-4775 COMPUANEE « v v v mivwonwemanmes 207-2301 Emergency Résponse . . . 277 207-4150 Operator Certification Sas Fae o 207-4628
Contract Oversight POIHIIS .« oo im coemomimm s s s 207-2338 Hazardous Wasle Water System Plan Review ... .. 207-4625
Purchasing Program Planning & Inspections ... ... 207-4152 Wellhead Protection .. ... ... 207-4425
Development . ............... 207-2373 Remedial Projects ... ... .. e 207-4189 Hydrologic Support &
General Services ..o 207-4720 State Implementation Plans (SIP) Superfund o & Assessment ... ... .. s qsad BN 207-4419
Coordimulion .« « o qwvisswse s 207-2373 Solid Waste ., .. ... .. = :207-4123 Pesticides; Clean Lakes; Water
Human Resources .. ..o 207-4792 Vcehicle Emissions, Phoenix. ... .. 207-7000 Recyeling __ Ghme e $207-4463 Quality Standards: Surface &

Groundwater Monitoring

SurfaceWater . . ............... 207-4466
Wastewater Plan Review
NPDES Permits; Non-Point Source.
Stormwater

Water Quality Planning .. ........ 207-4627
Northern Regional Office .. ...... 779-0313
2501 N. 4th Street, Flagstaff, AZ 86004

FAX: 779-4396
Southern Regional Office . . .. ....628-6733

400 W. Congress, Ste. 433
Tucson, AZ. 85701

Tucson, A%, 85701

"l'( WLE FREENUMBER ... .. 1-800-234-5677

EMERGENCY RESPONSE ... 0.0 25872330

Date l/]_-i!‘)l




Pre-Application Meeting Requested Information

An applicant for an Aquifer Protection Permit should bring the following information to the
pre-application meeting.

SH:OD:hm

Location Map - such as a state road map, showing general location of the facility.

Topographic Map - showing location of the facility. (7.5 min. USGS quadrangle
map if available. Map must show Township, Range, and Section.)

Site Map - showing all existing and planned features of the site, if known.

Hydrogeologic Information
O Depth to groundwater, if known.

© Groundwater flow direction, if known.

© Rock and soil types in site vicinity, if known..

O  Subsurface lithology, if known (dri]ler’s logs may be available from ADWR)

O  Wells within one-half mile radius of site (available from ADWR). Nearest well
to the site if no wells are within %4 mile. :

O Location of surface water bodies in the site vicinity.

o

Groundwater Quality data, if available.
Discharge Characterization

O Discharge rate _
O Chemical composition of discharge

Proposed (conceptual) or as-built design features of discharge control measures.

Planned Life of Facility

Information on Past Land Use
O Previous facility discharges (quantity and quality)
O Other activities in the area that might have affected groundwater quality

&:preappgu.memAdd2



Arizona Department of Environmental Quality

| Water Quality Division

3033 N. Central Ave., Phoenix, AZ 85012 January 4, 1995

AQUIFER PROTECTION PERMITS (APPs)
General Permits & Other Facilities Not Requiring an APP
(R18-9-126 thru 129, and A.R.S. 49-250.01)
General permit tvpes with specific conditions listed in rule and statute

include the following:

* Septic systems with flows less than 2000 gallons per day.
* Septic systems with flows between 2000 and 20,000 gallons per day. This

includes restrictions on discharge density, depth to groundwater and percolation
rate for new facilities built after September of 1989.

* Agricultural application of wastewater sludge.
* Sand, gravel, and placer mining using only physical processes(no chemicals).

* Discharges from hydrostatic testing of drinking water distribution systems and
other pipelines.

* Lined evapotranspiration (ET) beds receiving sewage.
* Disposal of uncontaminated soil, cement, bricks, or similar inert material.

* Certain water transportation facilities that receive effluent from any wastewater
treatment facility.

* Injection wells, surface impoundments, and leach lines receiving filter backwash
from potable water treatment systems, evaporative coolers, heat exchange
systems, condensate from refrigeration systems, and swimming pools with flows
less than 1000 gallons/day.

* Lined surface impoundments receiving backwash from potable water treatment
systems with no flow limitation.

* Agricultural activities that follow best management practices to reduce or prevent
the discharge of pollutants (A.R.S. 49-247.B).

* Facilities for the management of stormwater regulated by the clean water act.







Arizona Department of Environmental Quality

AQUIFER PROTECTION PERMIT APPLICATION

(see guidance document for details)

A. FACILITY DATA

1. = NAME OF FACILITY (List previous names, if any)

2. a) DATE FACILITY BEGAN (or is expected to begin)
OPERATIONS

b) EXPECTED LIFE OF THE FACILITY

3. MAILING ADDRESS OF FACILITY

4. FACILITY ADDRESS

5. COUNTY

6. FACILITY LOCATION

a)-Township Range Section(s) Quarters
1/4, 1/4, 1/4
1/4, 1/4, 1/4

b) Latitude

Longitude

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 2

7. FACILITY CONTACT PERSON

8. TELEPHONE NUMBER

9. NATURE OF BUSINESS (FACILITY)

B. APPLICANT INFORMATION

1. NAME OF APPLICANT

2. APPLICANT MAILING ADDRESS

CONSULTANT MAILING ADDRESS (OPTIONAL)

3. TELEPHONE NUMBER OF APPLICANT

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 3

C. OWNER INFORMATION

1. NAME OF OWNER

2. OWNER MAILING ADDRESS

3. TELEPHONE NUMBER OF OWNER

4. LAND OWNER

5. LAND OWNER ADDRESS

D. OPERATOR INFORMATION

1. OPERATOR NAME

2. OPERATOR ADDRESS

3. OPERATOR TELEPHONE NUMBER

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 4

E. EXISTING ENVIRONMENTAL PERMITS

1. NPDES PERMITS & NUMBERS

2. REUSE PERMITS & NUMBERS

3. RCRA PERMITS & NUMBERS

4. AIR QUALITY PERMITS & NUMBERS

5. SOLID WASTE PERMITS & NUMBERS

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 5

G. REQUIRED ATTACHMENTS

Please indicate in the spaces provided that the appropriate
attachments or information have been included.

1. LOCATION MAP
Have you attached 2 copies of the appropriate map?
Is all the following information indicated on the map?
_____The facility site boundary?
An area of at ieast 3 miles around the boundary?

Location of all wells within 1/2 mile of the
boundary? '

Land ownership or use of properties adjacent to the
site?

Have you included well construction details and well
uses?

2. SITE PLAN - TWO COPIES

Have you included the site plan?

Is all the following indicated on the plan?
Property lines?
Buildings and structures?
Locations of water wells, borings or samling points?
Locations of discharge sites?

_____Topography?

Proposed Point of Compliance?

3. FACILITY DESIGN PLANS - TWO COPIES: PROPOSED AND/OR
"AS BUILT"

Have you included the design drawings?

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 6

4.

b)

c)

CHARACTERIZATION OF DISCHARGE

Summarize past (or anticipated) discharge practices:

Have you attached analytical reports or projected
data describing the chemical, biological and physical
properties of the discharge described above?

List the rates at which a discharge has or will occur.

What is the duration and frequency of the discharge?

List the location of each discharging facility.

Descriptive
Name Latitude Longitude

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 7

5. DEMONSTRATION OF BADCT

Indicate that you have attached a description of

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

may use this page if convenient.

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 8

6. DEMONSTRATION OF COMPLIANCE WITH STANDARDS.

Have you indicated a proposed Point of Compliance
on the appropriate site plan or map?

Is the proposed Point of Compliance for:
Hazardous substances?
Non-hazardous substances?

Provide justification for selecting the proposed Point
of Compliance.

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 9
7. DEMONSTRATION OF TECHNICAL CAPABILITY

a. Who is responsible for the design of the facility?

Provide the basis for the party’s capability:

b. Who is responsible for the construction of the
facility or its components?

Provide the basis for the party's capability:

- Who 1is responsible for the operation of the
facility?

Provide the basis for the party's capability:

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 10

8.

DEMONSTRATION OF FINANCIAL CAPABILITY

Please indicate in the spaces provided that the
appropriate attachments or information have been
included. Please submit financial information in a form
that will easily allow ADEQ to keep such information

confidential.

a) Have you included estimates for the total costs of
each of the following aspects of the facility?

Construction;
Operation;
Closure;
Post-closure care;
b) - Have you attached the required statement from
the applicant's chief financial officer that the
applicant is financially capable of meeting the

costs estimated in sub-section a) above?

c) If the applicant is not a governmental entity, have
you included one of the following?

The most recent 10K form of the applicant;
A report containing all of the following:
___Applicant's organizational structure
___Description of applicant's business

Applicant's net worth, describing major
assets and liabilities

Description of judgments exceeding
$100,000.00 against applicant during five
years prior to making this application

Description of bankruptcy or insolvency
proceedings by applicant during five years
prior to making this application

Names & dates of birth of executive officers
(If applicant is a corporation);

Evidence of a bond, insurance, or trust fund.

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 11

9. ENFORCEMENT ACTIONS

Provide a brief description of any action for the
enforcement of any federal or State law, rule or
regulation, or any county, city or 1local government
ordinace relating to the protection of the environment,
instituted against the applicant during the five years
prior to making this application.

10. ZONING

Indicate that you have included evidence that the
) facility complies with applicable municipal or
county zoning ordinances and regulations.

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 12

H.

CERTIFICATION

I certify under penalty of law that I have personally
examined and an familiar with the information submitted
in this application and all attachments and that based
on my inquiry of those persons immediately responsible
for obtaining the information contained in the
application, I believe that the information is true,
accurate and complete. I am aware that there are
significant penalties for submitting false information,
including the possibility of fine and imprisonment.

NAME AND OFFICIAL TITLE

SIGNATURE

DATE SIGNED

(ADEQ-Water Permits Unit Form APP 1 - Revised 10/17/90)



We recommend that two copies of the application be submitted
to expedite review within Plan Review & Permits Section .
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-AQUIFER
PROTECTION
PROGRAM
RULES

JUNE 1994

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY

Aquifer Protection Program Section
3033 North Central Avenue, 4th Floor
Phoenix, Arizona 85012

DISCLAIMER
The Department has printed this information for the benefit of the regulated public affected by the rules. It is
not the official version of the rules, and may contain errors. The official version of the rules, as published in the
Arizona Administrative Code, may be obtained from the Secretary of State.



CHAPTER 9. ARTICLE 1.
AQUIFER PROTECTION PERMITS

R18-9-101. Definitions

In addition to the definitions prescribed in A.R.S. §§ 49-101 and 49-201, the terms of this Article shall have the following
meanings:

1.

P’

10.

11.

12.

13.

14.

15.

16.

"Alert level" means a numeric value, expressing either a concentration of a pollutant or a physical or chemical
property of a pollutant, which is established in an individual Aquifer Protection Permit and which serves as an early
warning indicating a potential violation of either an Aquifer Water Quality Standard at the applicable point of
compliance, or any permit condition.

"Aquifer Protection Permit" means an individual or general permit issued pursuant to A.R.S. §§ 49-203 and 49-241
through 251, and this Article.

"Aquifer Water Quality Standard" means a standard established pursuant to A.R.S. §§ 49-221 and 49-223.
"BADCT" means the best available demonstrated control technology, processes, operating methods, or other
alternatives to achieve the greatest degree of discharge reduction determined for a facility by the Director pursuant to
A.R.S. §49-243(B) and (D).

"Discharge density" means the volume of effluent discharged per unit of time, per unit area of land available to
assimilate the discharge. This shall be expressed in gallons per day per acre or in pounds of nitrogen per day per acre.
"Drywell" has the meaning ascribed to it in A.R.S. § 49-331(3).

"Groundwater Quality Protection Permit" means a permit issued by the Arizona Department of Health Services or the
Department pursuant to R9-20-208 prior to the effective date of this Article.

"Inert material" means that which is insoluble in water and will not decompose or leach substances to water, such as
broken concrete, brick, rock, gravel, sand, and uncontaminated soils.

"Injection well" means a well which receives a discharge through pressure injection or gravity flow.

"Notice of Disposal (NOD)" means a document submitted pursuant to R9-20-205(A) prior to the effective date of this
Article.

"Recharge project" has the meaning ascribed to it in A.R.S. § 45-651(5).

"Sewage" means wastes from toilets, baths, sinks, lavatories, laundries, and other plumbing fixtures in residences,
institutions, public and business buildings, mobile homes, watercraft, and other places of human habitation,
employment, or recreation.

"Sewage disposal system" means a system for sewage collection, treatment, and discharge by surface or underground
methods.

"Surface impoundment" means a pit, pond or lagoon, having a surface dimension that is equal to or greater than its
depth, which is used for the storage, holding, settling, treatment or discharge of liquid pollutants or pollutants
containing free liquids.

"Temporary cessation" means any cessation of operation of a facility for a period of greater than 60 days but which is
not intended to be permanent.

"Underground storage and recovery project” has the meaning ascribed to it in A.R.S. § 45-802.6.

R18-9-102. Facilities to which the Article does not apply

This Article shall not apply to any of the following:

A.

m oaow

Drywells which are used solely to receive storm runoff, except those that drain areas in which hazardous substances,
are used, stored, loaded, or treated.

The application of nitrogen fertilizers.

Animal feeding operations.

Activities conducted pursuant to a remedial action order issued or a plan approved pursuant to A.R.S. §§ 49-281
through 49-287, and R18-7-101 through R18-7-110.

Any use of pesticides directly in the commercial production of plants and animals which is subject to the Federal
Insecticide, Fungicide and Rodenticide Act, (P.L. 92-516; 86 Stat. 975; 7 United States Code sections 135 et. seq., as
amended), or A.R.S. §§ 49-301 through 49-309 and the rules adopted thereunder, or Title 3, Chapter 2, Article 6 of
the Arizona Revised Statutes and the rules adopted thereunder.



R18-9-103. Transition of groundwater quality protection permit program to aquifer protection permit program

A. Subject to the other provisions of this section, a Groundwater Quality Protection Permit issued pursuant to R9-20-201
through 226 before the effective date of this Article is continued according to the terms of the permit.

B. An owner or operator of a facility for which a Groundwater Quality Protection Permit has been issued shall be deemed
to be in compliance with this Article and Title 49, Chapter 2, Article 3, of the Arizona Revised Statutes if both of the
following conditions are met:

1 The owner or operator is in compliance with the conditions of the Groundwater Quality Protection Permit.
2. The owner or operator is not causing or contributing to the violation of any Aquifer Water Quality Standard.

C. An owner or operator of a facility for which a notice of disposal as required by R9-20-205 has been filed shall be
deemed to be in compliance with this Article and Title 49, Chapter 2, Article 3 of the Arizona Revised Statutes if the
owner or operator is not causing or contributing to the violation of any Aquifer Water Quality Standard.

D. An owner or operator of a facility which is in existence on the effective date of this Article, which was exempted by
R9-20-202(B) before the effective date of this Article, and which is neither exempted under A.R.S. § 49-250(B) or
R18-9-105, nor is issued a general permit under this Article, shall be deemed to be in compliance with this Article and
Title 49, Chapter 2, Article 3 of the Arizona Revised Statutes if the person submits the information described in R18-
9-108(A) and (B)(1) through (4) within 90 days after the effective date of this Article.

E. Subsections (B), (C) and (D) shall apply to a person until either of the following occurs:

1. The owner or operator are issued an Aquifer Protection Permit.
2. The owner or operator are denied an Aquifer Protection Permit.

F. The Department shall be notified by the transferor and the transferee of any change in the owner or operator of a
facility subject to subsections (B), (C) or (D) within 10 days after the change occurs. The notice shall include the
name of the transferor owner or operator, the name of the transferee owner or operator, and the name and location of
the facility.

G. The Department shall maintain a priority list indicating the order in which the facilities subject to subsections (A), (B),
(C), and (D) shall be requested to submit permit applications pursuant to R18-9-107. The list shall be available to the
public upon request. The list shall be based upon the potential environmental risks to the aquifers of the state and
upon the risks to public health posed by the facilities, as determined upon consideration of the following:

The general vulnerability of the aquifer in terms of depth to groundwater and productivity of the aquifer.

Existing aquifer water quality.

The drinking water population potentially affected.

The waste hazard potential of the facility.

The existence of documented pollution problems attributable to the facility.

6. The status of the facility under R9-20-201 through R9-20-226.

H. A person who has an application for a Groundwater Quality Protection Permit pending on the effective date of this
Section shall become subject to this Article and shall be issued an individual Aquifer Protection Permit if a permit is
issued.

DB

R18-9-104. Transition: Temporary cessation, closure, post-closure

A. A person who has filed a notice of disposal as required by R9-20-205 shall notify the Director before any temporary
cessation. The Director shall specify any measures to be taken by the person in order to prevent violations of Aquifer
Water Quality Standards at the applicable point of compliance.

B. A person who has filed a notice of disposal as required by R9-20-205 and who owns or operates a facility that is
required to obtain an individual Aquifer Protection Permit under Title 49, Chapter 2, Article 3 of the Arizona Revised
Statutes and this Article shall submit an application for an individual Aquifer Protection Permit if there is a cessation,
for a period of at least three years, of the activity for which a facility or portion of a facility was designed and
operated.

C. A person who has filed a notice of disposal as required by R9-20-205 and who owns or operates a facility that is
required to obtain an individual Aquifer Protection Permit under Title 49, Chapter 2, Article 3 of the Arizona Revised
Statutes and this Article shall notify the Director of the intent to cease operations prior to ceasing, without intent to
resume, an activity for which the facility or a portion of the facility was designed or operated.

D. A person who has filed a notice of disposal as required by R9-20-205 who ceases, without intending to resume, an
activity for which a facility or portion of a facility was designed and operated, or who is deemed subject to the closure
requirements of this Section pursuant to subsection (B), and who owns or operates a facility that is required to obtain

Page 2



an individual Aquifer Protection Permit under Title 49, Chapter 2, Article 3 of the Arizona Revised Statutes and this
Article shall submit to the Director an application for an individual Aquifer Protection Permit within 90 days
following the notification.

R18-9-105. Class exemptions

In addition to the classes or categories of facilities listed in A.R.S. § 49-250(B), the following classes or categories of
facilities are exempt from the permit requirements of this Article:

1.

Facilities which treat, store, or dispose of hazardous waste and which have been issued a permit or which have interim
status, pursuant to the Resource Conservation and Recovery Act (P.L. 94-580; 90 Stat. 2796; 42 United States Code
sections 6901 et. seq., as amended) or the rules adopted pursuant to A.R.S. § 49-922.

Underground storage tanks which contain regulated substances as defined in A.R.S. § 49-1001(8).

Facilities for the disposal of solid waste, as defined in A.R.S. § 49-701(12), which are located in unincorporated

areas and which only receive solid waste from four or fewer households.

R18-9-106. Determination of applicability

A.

Any person who engages or who intends to engage in an operation or an activity which may result in a discharge
which is regulated under this Article may request on a form provided by the Department that the Department
determine the applicability of A.R.S. §§ 49-241 through 251 and this Article to the operation or activity.

A person requesting a determination of applicability shall provide the following information:

The name of the operation or activity.

The location of the operation or activity.

The names of the persons who are engaging or who propose to engage in the operation or activity.

A description of the operation or activity.

. A description of the chemical composition and characteristics of materials stored, handled, used or disposed of in
the operation or activity.

6. Any other information required by the Director to make the determination of applicability.

Within 45 days after receipt of a request for a determination of applicability, the Department shall advise in writing
the person making the request that the operation or activity is described by any one of the following:

1. Is not subject to the requirements of A.R.S. §§ 49-241 through 251 a.nd this Article because the operation or
facility does not discharge as described by A.R.S. § 49-241.

2. Is not subject to the requirements of A.R.S. § 49-241 through 251 and this Article because the operation or
activity is  exempted by A.R.S. § 49-250 or R18-9-105.

3. Is subject to the general permit requirements of A.R.S. §§ 49-241 through 251 and this Article.

4. s subject to the individual permit requirements of A.R.S. 49-241 through 251 and this Article.

If, after issuing a determination under this Section, the Department concludes that its determination of applicability or
the information relied upon for a determination of applicability is inaccurate, the Department may modify or withdraw
its determination after written notice to the person who requested the determination of applicability.

DB w N

R18-9-107. Individual permits: Application process

A.

Any person who owns or operates a facility that discharges shall obtain an individual Aquifer Protection Permit,
unless the facility is subject to a general permit issued by this Article, or is exempted by either A.R.S. § 49-250(B) or
R18-9-105. A person who is required to obtain an individual Aquifer Protection Permit and who is not subject to
R18-9-103(A) and (B), (C), or (D) shall not discharge after the effective date of this Article without an individual
Aquifer Protection Permit.

A person who is required to obtain an individual Aquifer Protection Permit shall submit a permit application to the
Department according to the following:

1. For a new facility for which the owner or operator is not subject to R18-9-103(A) and (B), (C), or (D), not later
than 180 days before the date on which the facility is expected to begin discharging.

2. For a new facility for which the owner or operator is subject to R18-9-103(A) and (B), (C), or (D), within 90 days
after receipt of a written request from the Director.

Page 3



QuRw

The name and mailing address of the operator of the facility.

The legal description of the location of the facility.

Expected operational life of the facility.

. Any other federal or state environmental permits issued to the applicant.

B. For purposes of this subsection and subsection (C), "known" means that knowledge that the applicant actually has, or
could reasonably be expected to have. Except as otherwise provided in R18-9-109(A), a person applying for an
individual Aquifer Protection Permit shall provide the Director with all of the following information as attachments to
the form described in subsection (A):

1.

Two copies of a topographic map, or other appropriate map approved by the Department, of the facility location

and contiguous land area, showing the known use of adjacent properties and all known water well locations found

within one-half mile of the facility, and accompanied by a description of well construction details and well uses, if

available. ‘

Two copies of a facility site plan which shows all known property lines, structures, water wells, injection wells,

and drywells and their uses, topography and the location points of discharge. The facility site plan shall also

include all known borings unless the Director determines that borings are numerous and that the requirement can

be satisfied by a narrative description of the number and location of the borings.

Two copies of the facility design plans. indicating proposed or as-built design details and proposed or as-built

configuration of basins, ponds, waste storage areas, drainage diversion features, or other engineered elements of

the facility affecting discharge.

A summary of the known past facility discharge activities and the proposed facility discharge activities, indicating

all of the following:

a. The chemical, biological, and physical characteristics of the discharge.

b. The rates, volumes, and frequency of the discharge for each facility.

c. The location of the discharge.

A description of the BADCT to be employed in the facility. The applicant shall submit in support of the proposed

BADCT a statement of the technology which will be employed to meet the requirements of A.R.S. § 49-243(B).

This statement shall describe the alternative discharge control measures considered, the technical and economic

advantages and disadvantages of each alternative, and the justification for selection or rejection of each

alternative. The applicant shall evaluate each alternative discharge control technology, relative to the amount of

discharge reduction achievable, site specific hydrologic and geologic characteristics, other environmental impacts,

and water conservation or augmentation. The economic impact of implementation of each alternative control

technology shall be evaluated on an industry-wide basis. In addition, a statement for a facility in existence on the

effective date of this Article shall reflect consideration of the factors listed in A.R.S. § 49-243(B)(1)(a) through

().

A demonstration that the facility will not cause or contribute to a violation of Aquifer Water Quality Standards at

the applicable point of compliance. The demonstration shall propose the point or points of compliance for the

facility based on A.R.S. § 49-244. If an Aquifer Water Quality Standard for a pollutant has been exceeded in an

aquifer, the application shall also include a demonstration that no additional degradation of the aquifer, relative to

that pollutant and determined at the applicable point of compliance, will occur as a result of the discharge from

the proposed facility.

A demonstration that the person applying for the individual Aquifer Protection Permit is technically capable of

fully carrying out the conditions of the permit. A person applying for an individual Aquifer Protection Permit

may make the demonstration required by this subsection by submitting the following information for each person

principally responsible for designing, constructing, or operating the facility:

a. Any pertinent licenses or certifications held by the person.

b. Any professional training relevant to the design, construction, or operation of the facility.

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

A demonstration that the person applying for the individual Aquifer Protection Permit is financially capable of

constructing, operating, closing, and assuring proper post-closure care of the facility in compliance with Title 49,

Chapter 2, Article 3 of the Arizona Revised Statutes, this Article, and the conditions of the individual Aquifer

Protection Permit. The person applying for an individual Aquifer Protection Permit shall submit all of the

following in support of the demonstration of financial capability as described in this paragraph:

a.  An estimate of the total cost of constructing, operating, closing, and assuring proper post-closure care in
compliance with Title 49, Chapter 2, Article 3 of the Arizona Revised Statutes, this Article, and the
conditions of the individual Aquifer Protection Permit.
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3. For an existing facility, within 90 days after receipt of a written request from the Director.

C. In the case of a permit application to be submitted at the request of the Director, the Director may establish a permit
application schedule upon the request of the applicant if the applicant can show that more time is needed to gather and
compile data as required by R18-9-108. A permit application schedule established by the Director shall require the
submission of information as expeditiously as is practicable. If a permit application schedule provides that actions be
taken during a period that exceeds 90 days after the date of receipt of a written request for the submission of an
application, the schedule shall set forth interim requirements and the dates for their achievement. If the time necessary
for completion of any interim requirements is more than six months and is not readily divisible into stages for
completion, the schedule shall contain interim dates for submission of reports on progress toward completion of the
interim requirements and shall indicate a projected completion date. Within 30 days after a date specified in a permit
application schedule, an applicant shall submit to the Department a report indicating whether the action or actions to
be taken as of that date were taken.

D. Upon request by the applicant, the Department shall schedule and hold a preapplication conference with an applicant
to discuss any of the requirements of this Article. In addition, an applicant may submit to the Department for review
and comment a proposal for meeting any of the informational requirements of this Article. The Department shall
comment on the proposal within 30 days after receipt of the proposal.

E. Within 30 days after receipt of an application for an individual Aquifer Protection Permit, the Director shall notify the
applicant in writing whether the application is complete. If the application is incomplete, the notification shall include
a listing of additional information which is required to process the application and a time for the submission of the
additional information. Within 20 days of receipt of the resubmitted application, the Director shall determine if the
resubmitted application is complete.

F. Within 90 days after receipt of a complete application, the Director shall notify the applicant, in writing and by
certified mail, of the preliminary decision either to deny the application or to issue an individual Aquifer Protection
Permit. If, during this 90 day period, the Director determines there to be technical deficiencies in the application, the
Director immediately shall give the applicant written notification of these deficiencies and give the applicant an
opportunity to cure the deficiencies. The number of days between notification of the applicant and the submission of
additional information or a response by the applicant shall not be included within the 90 days allowed the Director for
notification of the applicant of the Director's decision to deny an application or to issue an individual Aquifer
Protection Permit.

G. Atits earliest opportunity, the Department shall make available to the applicant a copy of the draft of the individual
Aquifer Protection Permit.

H. Within 30 days after the notification of the applicant required by subsection (F), the Director, in accordance with R18-
1-401 and R18-9-124, shall cause to be published a notice of the preliminary decision to issue or deny an individual
Aquifer Protection Permit.

I. Within 45 days after the publication of the public notice, a decision whether to conduct a public hearing shall be made
by the Department. If a hearing is to be held, the Department shall schedule the hearing to begin on or before 75 days
from the close of public comment established in the public notice required by subsection (H). The hearing record
shall be closed within seven days after the close of the hearing.

J. Except as otherwise provided in this subsection, the Director shall issue or deny an individual Aquifer Protection
Permit within 30 days after the close of the public comment period established in the public notice required by
subsection (H), or, if a public hearing is held, within 45 days after the public hearing record is closed. The Director
immediately shall give the applicant written notification of the final decision to issue or deny an individual Aquifer
Protection Permit. The Director may extend the final decision deadline for not more than 90 days after the close of
the public comment period, or, if a public hearing is held, after the public hearing record is closed, if the Director
determines that additional information is required to make the decision whether to issue or deny a permit. The
Director shall give the applicant written notification of a decision to extend the final decision deadline.

K. If an individual Aquifer Protection Permit is denied, the Director shall advise the applicant of the reasons for the
decision in writing.

R18-9-108. Individual permits: Application requirements
A. A person applying for an individual Aquifer Protection Permit shall provide the Director with all of the following
information on a form provided by the Department:

1. The name and mailing address of the applicant.
2. The name and mailing address of the owner of the facility.
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b. A statement by the chief financial officer of the applicant that the applicant is financially capable of meeting
the costs described in subparagraph (a). The statement shall specify in detail the financial arrangements for
meeting the closure and post-closure plans submitted pursuant to paragraph (2) of subsection (C).

c.  For a person other than a state or federal agency or a county, city, town or other local governmental entity,
the demonstration of financial capability shall be further supported by any one of the following:

i.  The most recent copy of the person's 10K form filed pursuant to section 13 or 15(d) of the Federal
Securities and Exchange Act of 1934 (c. 404, Title I; 48. Stat. 894-95; 15 United States Code sections
78m and 780, as amended).

ii. A report that contains all of the following information:

(@) A description of the person's status as a corporation, partnership, or other legal entity.

(b) A description of the person's business.

(¢) An indication of the person's net worth, including a description of major assets and liabilities.

(d) A brief description of any judgment exceeding $100,000.00 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.

(f) If the person is a corporation, the names of its executive officers and their dates of birth.

iii. 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 individual Aquifer Protection Permit.

A brief description of any action for the enforcement of any federal or state law, rule or regulation, or any

county, city or local government ordinance relating to the protection of the environment, instituted against the

person during the five years preceding the date of application.

10. Evidence that the facility complies with applicable municipal or county zoning ordinances and regulations.

In addition to the information required by subsections (A) and (B), a person applying for an individual Aquifer
Protection Permit shall provide any of the following information which the Director may request if necessary in order
to determine whether to issue an individual Aquifer Protection Permit.

1.

A hydrogeologic study which defines the discharge impact area for the operational life of the facility and which
demonstrates that the facility will not cause or contribute to a violation of an Aquifer Water Quality Standard at
the applicable point of compliance. If an Aquifer Water Quality Standard for a pollutant has been exceeded in an
aquifer, the hydrogeologic study shall also include a demonstration that no additional degradation of the aquifer,
relative to that pollutant and determined at the applicable point of compliance, will occur as a result of the
discharge of the proposed facility. The hydrogeologic study, upon a request by the Director, shall include any of
the following:

a. A description of the surface and subsurface geology, including a description of all borings.

b.  The location of any perennial or ephemeral surface water bodies.

c.  The characteristics of the aquifer and geologic units with limited permeability, including depth, hydraulic
conductivity, and transmissivity.

d. Rates, volumes, and directions of surface water and groundwater flow, including hydrographs, if available,
and equipotential maps. ‘

e.  The location of the 100-year flood plain and an assessment of the 100-year flood surface flow and potential
impacts on the facility.

f. A documentation of the existing quality of the water in the aquifers underlying the site, including, where
available, the method of analysis and quality assurance and quality control procedures associated with the
documentation.

g A documentation of the extent and degree of any known soil contamination in the vicinity of the facility.

h.  An assessment of the potential of the discharge to cause the leaching of pollutants from surface soils or
vadose materials. i. Any anticipated changes in the water quality expected as a result of the discharge.

i. A description of any expected changes in the elevation and flow directions of the groundwater that may be

caused by the facility.

A map of the facility's discharge impact area.

The criteria and methodologies used to determine the discharge impact area.

The proposed location of each point of compliance.

peit B i
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D.

2. A detailed proposal indicating the alert levels, discharge limitations, monitoring requirements, contingency plans,
compliance schedules, and temporary closure, closure, and post-closure plans which the applicant proposes to
satisfy the requirements of Title 49, Chapter 2, Article 3 of the Arizona Revised Statutes, and this Article.

3. Any other relevant information needed by the Director to determine whether to issue a permit.

A person applying for an individual Aquifer Protection Permit shall certify in writing that the information submitted
in the application is true and accurate, to the best of the applicant's knowledge.

R18-9-109. Special provisions: Recharge and Underground Storage and Recovery

A.

A person who is applying for an individual Aquifer Protection Permit for a facility that is a recharge or an
underground storage and recovery project shall provide the Director with the information described in R18-9-108(A),
(B) and (C), except for that information described in R18-9-108(B)(5).

When the Department receives an application for an individual Aquifer Protection Permit for a facility that is a
recharge project or an underground storage and recovery project, the Department shall administer the application
process described in this Article in coordination with the recharge and underground storage and recovery permit
processes administered by the Department of Water Resources. The Department shall advise the Department of Water
Resources of each permit application received for an individual Aquifer Protection Permit for a facility that is a
recharge project or an underground storage and recovery project.

R18-9-110. Individual permit conditions: Alert levels

A.

B.

An individual Aquifer Protection Permit shall prescribe an alert level based on the site-specific conditions described by
the applicant in the application submitted pursuant to R18-9-108, or otherwise known by the Director.

An alert level prescribed in an individual permit may be based on a pollutant which indicates the potential appearance
of another pollutant.

An individual permit may prescribe the measurement of an alert level at the point of release, the point of compliance,
or any intervening point.

An individual Aquifer Protection Permit shall require notification of the Department as described by R18-9-113 and
the implementation of the appropriate parts of the contingency plan as described in R18-9-114 if an alert level is
exceeded.

R18-9-111. Individual permit conditions: Discharge limitations

A.

B.

An individual Aquifer Protection Permit shall prescribe discharge limitations based on the considerations described in
A.R.S. §49-243(A), (B), (C) and (D).

An individual Aquifer Protection Permit shall require notification of the Department as described in R18-9-113 and
the implementation of the appropriate parts of a contingency plan as described in R18-9-114 if a discharge limitation is
exceeded.

R18-9-112. Individual permit conditions: monitoring requirements

A.

An individual Aquifer Protection Permit shall require that the permittee conduct any monitoring activity necessary to
assure compliance with any other Aquifer Protection Permit condition, with the applicable water quality standards
established pursuant to A.R.S. §§ 49-221 and 49-223, and with A.R.S. §§ 49-241 through 49-251.

An individual Aquifer Protection Permit shall specify all of the following:

1. The type and method of monitoring to be conducted.

2. The frequency of monitoring.

3. Any requirements for the installation, use, or maintenance of monitoring equipment.

4. The intervals at which monitoring results shall be reported to the Department.

An individual Aquifer Protection Permit shall require that a permittee make, for each sample taken or measurement
made as required by the individual Aquifer Protection Permit, a monitoring record consisting of all of the following:

Page 7



1. The date, time, and exact place of a sampling or measurement and the name of each individual who performed the
sampling or measuring.

The procedures used to collect the sample or make the measurement.

The date on which sample analysis was completed.

The name of each individual or laboratory who performed the analysis.

The analytical techniques or methods used to perform the sampling and analysis.

The chain of custody records.

Any field notes relating to the information described in paragraphs (1) through (6).

An individual Aquifer Protection Permit shall require that a permittee retain or have access to a monitoring record
made pursuant to subsection (C) for a period of 10 years after the date of the sample or measurement.

il Al B

R18-9-113. Individual permit conditions: Reporting requirements

A. An individual Aquifer Protection Permit shall require that a permittee give written notice to the Director 180 calendar

B.

days before any major modification to the facility, as described in A.R.S. § 49-201(18).

Except as otherwise provided in R18-9-114(B), an individual Aquifer Protection Permit shall require that a permittee

notify the Director within five days after becoming aware of a violation of a permit condition or that an alert level has

been exceeded. _

An individual Aquifer Protection Permit shall require that a permittee submit a written report within 30 days after the

permittee becomes aware of the violation of a permit condition. The report shall document all of the following:

1. A description of the violation and its cause.

2. The period of violation, including exact date(s) and time(s), if known, and the anticipated time period during
which the violation is expected to continue.

3. Any action taken or planned to mitigate the effects of the violation, or to eliminate or prevent recurrence of the
violation.

4. Any monitoring activity or other information which indicates that any pollutants would be reasonably expected to
cause a violation of an Aquifer Water Quality Standard.

5. Any malfunction or failure of pollution control devices or other equipment or process.

An individual Aquifer Protection Permit shall require that a permittee shall notify the Director within five days after

the occurrence of any one of the following:

1. The filing of bankruptcy by the permittee.

2. The entry of any order or judgment against the permittee for the enforcement of any environmental protection
statute and in which monetary damages or civil penalties are imposed.

R18-9-114. Individual permit conditions: Contingency plan requirements

A.

An individual Aquifer Protection Permit shall require that a contingency plan specify, in a manner consistent with this

section, the actions to be taken in the event of a discharge that results in any one of the following:

1. Violation of a permit condition.

2. Violation of an Aquifer Water Quality Standard.

3. An alert level having been exceeded.

4. An imminent and substantial endangerment to the public health or the environment.

An individual Aquifer Protection Permit shall require that a contingency plan contain all of the following:

1. A plan to provide emergency response on a 24-hour basis in the event that a condition arises which results in an
imminent and substantial endangerment to the public health or the environment.

2. The designation of an emergency response coordinator to be responsible for activation of the contingency plan and
emergency response measures.

3. A requirement that the emergency response coordinator notify the Department immediately in the event that
emergency response measures are taken or those portions of a contingency plan that address an imminent and
substantial endangerment are activated.

4. A list of names, addresses and telephone numbers of persons to be contacted in the event that an imminent and
substantial endangerment to the public health or the environment arises.

5. A general description of the procedures, personnel and equipment to be used to assure appropriate mitigation of
unauthorized discharges.
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Contingency plans required by the Federal Water Pollution Control Act (P.L. 92-500; 86 Stat. 816; 33 United States

Code sections 1251, et. seq., as amended) or the Resource Conservation Recovery Act (P.L. 94-580; 90 Stat. 2796;

42 United States Code sections 6901 et. seq., as amended) may be amended to meet the requirements of this section

and submitted to the Department for approval in lieu of a separate aquifer protection contingency plan.

An individual permit may require that a contingency plan provide for any one or more of the following actions to be

taken in the event of a discharge that results in any of the conditions described in subsection (A):

1. Verification sampling. '

2. Further monitoring.

3. The submission of reports describing the causes, impacts, or mitigation of the discharge.

4. Submission of a proposed corrective action plan for approval by the Director as described by this paragraph. The
Director shall approve the proposed corrective action plan if the corrective action plan returns the facility to
compliance with the facility's permit conditions, this Article and Title 49, Chapter 2, Article 3 of the Arizona
Revised Statutes. '

A permittee shall maintain at least one copy of the contingency plan required by the individual Aquifer Protection

Permit at the location where the day-to-day decisions regarding the operation of the facility are made. A permittee

shall advise all employees responsible for the operation of the facility of the location of copies of the contingency

plan.

A permittee shall revise promptly all copies of the contingency plan upon any change in the information contained in

the contingency plan.

R18-9-115. Individual permit conditions: Compliance schedule

A.

A compliance schedule established in an individual Aquifer Protection Permit shall require compliance as
expeditiously as is practicable. If a compliance schedule provides that actions be taken during a period that exceeds
one year from the date of permit issuance, the schedule shall set forth interim requirements and the dates for their
achievement. If the time necessary for completion of any interim requirements is more than one year and is not

readily divisible into stages for completion, the permit shall contain interim dates for submission of reports on

progress toward completion of the interim requirements and shall indicate a projected completion date. Within 30
days after a date specified in a compliance schedule, a permittee shall submit to the Department a report indicating
whether the action or actions to be taken as of that date were taken.

In determining the requirements of and length of a compliance schedule for a facility, the Director shall consider all of
the following factors:

1. The character and impact of the discharge.

2. The nature of construction or activity required by the permit.

3. The number of persons affected or potentially affected by the discharge.

4. The current state of treatment technology.

5. The age of the facility.

An individual Aquifer Protection Permit shall not establish a compliance schedule for a new facility for which the
owner or operator is not subject to R18-9-103(A) and (B) unless the facility will employ BADCT and will not exceed
Aquifer Water Quality Standards when the facility begins to discharge. The requirement of this subsection that a
facility employ BADCT does not apply to a recharge project or an underground storage and recovery project.

R18-9-116. Individual permit conditions: Temporary cessation, closure, post-closure

A. An individual Aquifer Protection Permit shall require that the permittee notify the Director before any temporary

cessation of operations at the facility. An individual Aquifer Protection Permit shall specify any measures to be taken

by the permittee if there is any temporary cessation of operations at a facility.

An individual Aquifer Protection Permit shall require that a permittee notify the Director of the permittee's intent to

cease operations prior to ceasing, without intent to resume, an activity for which the facility was designed or operated.

An individual Aquifer Protection Permit shall require that a permittee who ceases, without intending to resume, an

activity for which a facility was designed and operated, submit to the Director for approval a closure plan within 90

days following the notification. A closure plan shall describe all of the following:

1. The approximate quantities and the chemical, biological, and physical characteristics of the materials to be
removed from the facility.
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2. The destination of the materials to be removed from the facility and an indication that placement of the materials
at that destination is approved.

3. The approximate quantities and the chemical, biological, and physical characteristics of the materials that will

remain at the facility.

The methods to be used to treat any materials remaining at the facility.

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.

D. Wlthm 60 days after receipt of a complete closure plan, the Director shall approve or reject the closure plan. The
Director shall approve a closure plan that eliminates, to the greatest extent practicable, any reasonable probability of
further discharge from the facility and of exceeding Aquifer Water Quality Standards at the applicable point of
compliance.

E. An individual Aquifer Protection Permit may prescribe any part of a closure plan submitted pursuant to subsection
©.

F. An individual Aquifer Protection Permit shall require that a permittee submit to the Director for approval, and shall
adhere to, a post-closure monitoring and maintenance plan for a facility, unless the Director determines that the
closure of the facility will eliminate to the greatest degree practicable, any reasonable probability of further discharge
from the facility and of exceeding Aquifer Water Quality Standards at the applicable point of compliance. The post-
closure plan shall describe all of the following:

1. The duration of post-closure care.

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

3. A description of the operating and maintenance procedures to be implemented for maintaining aquifer quality
protection devices, such as liners, treatment systems, pump-back systems, and monitoring wells.

4. 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.

6. A description of limitations on future land or water uses, or both, at the facility site as a result of facility
operations.

G.  Within 60 days after receipt of complete post-closure plan, the Director shall approve or reject the post-closure plan.
The Director shall approve a post-closure plan that eliminates, to the greatest extent practicable, any reasonable
probability of further discharge from the facility and of exceeding Aquifer Water Quality Standards at the applicable
point of compliance.

H.  An individual Aquifer Protection Permit may prescribe any part of a post-closure plan submitted pursuant to
subsection (F).

I An individual Aquifer Protection Permit shall require that the permittee give the Department written notice that a
closure plan or a post-closure plan has been implemented fully.

10 ® N o u s
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R18-9-117. Individual permit conditions: Technical and financial capability

A.  An individual Aquifer Protection Permit shall require that a permittee have and maintain the technical and financial
capability necessary to fully carry out the terms and conditions of the permit.

B.  The Director may establish any of the permit conditions described in R18-9-109 through R18-9-116 on the basis of
the Director's evaluation of the permittee's technical or financial capability necessary to carry out the terms and
conditions of the individual Aquifer Protection Permit.

C.  An individual Aquifer Protection Permit shall require that a permittee maintain any bond, insurance policy, or trust
fund provided under R18-9-108(B)(8)(c)(iii) or R18-9-121(A). A bond, insurance policy, or trust fund required to
be maintained under this subsection shall remain in effect for the duration of the permit.

R18-9-118. Individual permit duration

Subject to modification or revocation as provided in this Article, and except as otherwise provided in R18-9-119, an
individual Aquifer Protection Permit issued under this Article shall be valid for a specified term not to exceed the
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operational life of the facility and any period during which the facility is subject to a post-closure plan pursuant to R18-9-

116(F) through (H).

R18-9-119. Temporary permits

A.

The Director may waive any or all of the application requirements, the application process, or the individual permit
conditions described in this Article in issuing a temporary individual Aquifer Protection Permit to a person for the
operation of a facility to be used for the remediation of an accidental discharge of a pollutant.

Subject to the other provisions of this subsection, the Director may postpone any or all of the public notice or public
hearing requirements of this Article and issue a temporary individual Aquifer Protection Permit in order to prevent a
discharge or if circumstances which could not have been foreseen or controlled by the applicant do not allow the
timely preparation and issuance of an individual Aquifer Protection Permit. Public notice shall not be postponed
beyond 30 days after the issuance of the temporary individual Aquifer Protection Permit.

A temporary individual Aquifer Protection Permit issued under this Section shall be issued for a period not to exceed
one year and shall not be renewed.

R18-9-120. Individual permits: Certification of permittee

The Director shall not issue an individual Aquifer Protection Permit unless the permittee certifies that the permittee
understands the requirements and conditions of the permit and the penalties for violations of the permit conditions, this
Article, and Title 49, Chapter 2, Article 3 of the Arizona Revised Statutes.

R18-9-121. Individual permits: Permit actions

A.

The Director shall issue an individual Aquifer Protection Permit if the Director determines, based upon the
information obtained by or made available to the Department, that the applicant will comply with A.R.S. § 49-241
through 251 and this Article. The Director may issue an individual Aquifer Protection Permit conditioned upon the
applicant providing evidence of a bond, an insurance policy, or a trust fund covering the costs of meeting the closure
and post-closure requirements of the individual Aquifer Protection Permit if the Director otherwise would have
denied the permit under paragraph (2) of subsection (B) on the basis that the applicant was financially incapable of
meeting the closure and post-closure requirements of the individual Aquifer Protection Permit.

The director may deny an individual Aquifer Protection Permit if the Director determines upon completion of the

application process described in R18-9-107 and R18-9-108 any one of the following:

1. That the applicant has failed or refused to correct deficiencies in the permit application.

2. That the applicant has failed to demonstrate that the facility and the operation thereof will comply with the
requirements of A.R.S. §§ 49-241 through 251 and this Article. This determination shall be based on the
information submitted in the Aquifer Protection Permit application, in addition to any information submitted
to the Department pursuant to a public hearing, or any relevant information which is otherwise developed or
acquired by the Department.

3. That the applicant has provided false or misleading information to the Department.

The Director may modify an individual Aquifer Protection Permit based upon a request or upon the Director's

initiative. A request for permit modification shall be in writing and shall contain the facts and reasons which justify

the request. The Director may modify an individual Aquifer Protection Permit if the Director determines any one or
more of the following:

1. That material and substantial alterations or additions to a permitted facility justify a change in permit

conditions.

2. That the discharge from the facility violates or could reasonably be expected to violate any Aquifer Water
Quality Standard.

3. That rule or statutory changes have occurred, such as to require a change in the permit.

4. That there has been a change of an applicable point of compliance.
Notwithstanding subsection (G) and R18-9-124(F), and with the written concurrence of the permittee, the Director
may make minor modifications to the individual Aquifer Protection Permit without giving public notice or
conducting a public hearing, for any of the following reasons:

1. To correct typographical errors.
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G.

2.  To increase the frequency of monitoring or reporting.

3.  To change an interim compliance date in a compliance schedule if the permittee can show just cause and that
the new date does not interfere with the attainment of a final compliance date requirement.

4.  To change construction requirements, if the alteration complies with the requirements of this Article and
provides equal or better performance.

5. To replace monitoring equipment, including wells, if such replacement results in equal or greater monitoring
effectiveness.

The Director may transfer an individual Aquifer Protection Permit if the Director determines that the proposed

transferee will comply with A.R.S. §§ 49-241 through 251 and this Article. A permittee is responsible for

complying with permit conditions, A.R.S. § 49-241 through 251, and this Article, regardless of whether the

permittee has sold or otherwise disposed of the facility, until the Director transfers a permit pursuant to this

subsection. !

The Director may suspend or revoke an individual Aquifer Protection Permit or Groundwater Quality Protection

Permit, for any of the following reasons:

1. Non-compliance by the permittee with any applicable provision of Title 49, Chapter 2, Article 3 of the
Arizona Revised Statutes, this Article, or any permit condition.

2.  The permittee's misrepresentation or omission of any fact, information, or data related to an Aquifer
Protection Permit application or permit conditions.

3. If the Director determines that the permitted activity is causing or may cause a violation of any Aquifer Water
Quality Standard.

4.  If a permitted discharge has the potential to cause or will cause imminent and substantial endangerment to
public health or the environment.

The Director shall issue a public notice of all proposed permit actions pursuant to R18-9-124.

R18-9-122. Consolidation of individual permits

The Director may consolidate into a single document, and may issue as a single permit, any number of individual Aquifer
Protection Permits for which any one applicant applies if the facilities for which the permits are sought are part of the same
project or operation, if the facilities are located in a contiguous geographic area, and if the applications for the facilities are
submitted simultaneously. Under the circumstances described in this Section, the Director may also consolidate those
permit conditions that have general applicability to the facilities for which permits are sought.

R18-9-123. Aquifer Protection Permit Application Fees

A. With each application for an individual Aquifer Protection Permit under R18-9-107, the applicant shall remit an initial

fee according to the following schedule, except as otherwise provided in subsections (H), (I) and (J). The fee shall be
payable to the state of Arizona, and shall be deposited in the state general fund, or if otherwise required by law, in the
Water Quality Assurance Fund, or a fund established specifically for aquifer protection permit fees.
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Categories (In U.S. dollars) Initial Fee Maximum Fee

Wastewater Treatment Plants

On-Site Sewage Disposal Systems (less than 20,000 gpd) $ 1550 $ 3450
Wastewater Treatment Plants Where Influent is Predominantly Sewage
Lined Surface Impoundment (Evapotranspiration) 3300 6500
Discharge to Water of the U.S. 4800 7950
Subsurface Discharge 4150 7950
Landfills
Municipal solid waste 4500 15750
Construction Debris 2850 6950
Other 5100 4600
Mines
Tailings Piles or Ponds 7150 15400
Base Metal Leaching Operations with Chemical Process 4600 10550
Precious Metals Processing 4150 10200
In-Situ Leaching 8950 14600
Other 5900 14400
Drywells 1350 4250
Industrial Wastewater Discharges
Surface Impoundment 3650 9900
Discharge to Water of U.S. 5050 9700
Subsurface Discharge 4600 10250
Other Discharging Facilities 4850 15900

B.  If the actual cost of processing the application identified in subsection (A) or (J) is less than the initial fee paid, the
difference between the actual cost and the amount listed and paid shall be returned to the applicant with a final
itemized bill within 30 days of the issuance or denial of the permit. If the actual cost of processing the application is
greater than the corresponding amount listed, the department shall send the applicant a final itemized bill for the
difference between the initial fee paid and the actual cost of processing the application, except that the final bill shall
not exceed the applicable maximum fee in subsection (A) or (J). Such difference shall be paid in full before issuance
of the permit.

C.  The Department shall keep a record of the costs associated with denied applications. If there is an amount not
covered by the initial fee and that is not paid, the Department shall add the product of the unpaid hours multiplied by
the hourly rate in subsection (G) at the time of denial to the initial fee of a permit applied for under R18-9-107 by
the same entity at a later date. '

D.  When determining actual cost under subsection (B), the Department shall use a flat hourly rate for all direct labor
hours spent working on the permit. The hourly rate shall be based on an annual sum of the following aquifer
protection permit program related costs divided by the direct labor hours allocated for aquifer protection permit
processing for the same year:

1. Salary and personnel benefit costs of aquifer protection permit program employees directly involved in
processing permits. .

2.  Salary and personnel benefit costs of aquifer protection permit program employees indirectly involved in
processing permits, such as supervisory and clerical personnel.

3. Department overhead and other operating expenses attributable to all aquifer protection permit program
employees. -

Per diem expenses.

Transportation costs.

Reproduction costs.

Laboratory analysis charges.

Public notice advertising and mailing costs.

Presiding officer expenses.

10.  Court reporter expenses.

Page 13



11. Facility rentals.
12.  Other reasonable, direct, permit-related expenses documented in writing by the Department.

‘Direct labor hours spent working on the permit shall consist of time spent by aquifer protection permit program

technical staff or consultants on tasks specifically related to the processing, issuance, or denial of a particular permit,

including time at a facility inspecting the facility, time at a public hearing, or time at a preapplication conference

held pursuant to R18-9-107(D).

Direct labor hours shall not include any of the following:

1. training. )

2. travel to or from any facility or permit hearing.

3. time by clerical or supervisory staff, unless the supervisory staff is filling in for a particular technical staff
member in that person's absence.

From the effective date of this subsection, the flat hourly rate shall be $31.84 per hour. The Director shall annually

publish the fee schedules under subsections (A) and (J) and the flat hourly rate under this subsection which will be

applicable for the following 12 months. The fee schedules and hourly rate shall be based on the Department's costs

for the previous full fiscal year.

For individual Aquifer Protection Permits which are consolidated pursuant to R18-9-122, and unless the applicant

qualifies for the fee provision described in subsection (I), the applicant shall remit an initial fee which equals the

sum of the greatest initial fee among the facilities, and the initial fee applicable to each additional facility reduced by

40%. The maximum fee to the applicant for consolidated permits shall be equal to the greatest maximum fee among

the facilities, plus the maximum fee applicable to each additional facility reduced by 40%.

For purposes of subsection (A), an applicant applying for individual permits for two or more facilities of the same

category of facilities that, in addition, are engaged in similar operations, and have discharges of similar chemical

characteristics, and are geographically contiguous, is required to remit only the initial fee, and shall be charged no

more than the maximum fee, applicable to a single such facility.

With an application that is a request for modification to an individual Aquifer Protection Permit or for a transfer of

an individual Aquifer Protection Permit, the applicant shall remit an initial fee in the same manner as described in

subsection (A), and according to the following schedule:

Categories Initial Fee Maximum Fee

(In U.S. dollars)

Permit modification as described in R18-9-121(C)(1) (Same as that allowed under subsection A)
or (2) or that results from a major modification toa 1000
facility as described in A.R.S. § 49-201.18

Permit modification that is described as a minor 0 100
modification under R18-9-121(D)

Any other permit modification including those 300 1000

described in R18-9-121(C)(3) or (4)

Permit transfer 300 500

K.  This rule is effective April 12, 1992. Persons who have submitted complete applications for permits, modifications

or transfers before the effective date of this rule shall be required to remit only the permit application fee that was in
effect when the application was submitted. Persons who have submitted applications before the effective date of this
rule that are incomplete as of the effective date of this rule shall be subject to an initial fee equal to the permit fee for
the appropriate category at the time of submission. The final itemized bill for an application that is incomplete on
the effective date of this rule shall include only direct labor hours incurred after the effective date of this rule.

R18-9-124. Public participation

A.

On a monthly basis, the Director shall cause to be posted in the offices of each county department of health and each
council of governments lists of all applications for individual Aquifer Protection Permits, of the notifications

Page 14



received pursuant to R18-9-116(C), and of the proposed permit actions, received or initiated by the Department
during the previous month.

B.  In addition to the information required to be published in a public notice, any public notice issued under this Article
shall include a description of the procedure for requesting a public hearing regarding a proposed permit action

specifying both of the following:
1. That any request for a public hearing shall be submitted in writing to the Department prior to the close of the

public comment period.
2. That any request for a public hearing shall identify the proposed permit action and shall state specifically the
reason for making the request.

C.  Except as otherwise provided in subsection (G), any written public comment period established in a public notice
issued under this Article shall extend for no more than 30 calendar days after the date of the first publication of the
public notice.

D.  Each public notice issued under this Article shall be mailed to the permit applicant, affected federal, state and local
agencies, and to persons who have requested, in writing, copies of particular proposed permit action notices.

E.  If two or more proposed permit actions have similar effective dates, and are located in the same vicinity, public
notices of the proposed actions may be combined and issued as a single notice.

F.  The Department shall conduct a public hearing on a proposed permit action if the Director determines either of the
following:

1. That significant public interest exists.
2. That significant issues or information have been brought to the attention of the Department which have not
been considered previously in the permitting process. _

G.  Public notice of any public hearing held pursuant to this Article shall be made according to R18-1-401 and the public
hearing shall be conducted as a general public hearing pursuant to R18-1-402. When a public hearing is conducted,
written public comment shall be accepted until the close of the hearing record as specified by the person presiding at
the public hearing.

H. At the same time that the Department notifies an applicant of the final permit determination, the Department shall
send notice of such determination, through regular mail, to affected state and local agencies, and to persons who
submitted comments or attended a public hearing on the permit action, or who made written requests to receive the

final permit determination.
I The Director shall respond in writing to all written comments submitted during the written public comment period.

R18-9-125. General permits: General provisions

A.  The Director may revoke a person's general permit and require the person to obtain an individual Aquifer Protection
Permit pursuant to A.R.S. § 49-245(B) and this Article for any of the following reasons:
1.  The person has failed to comply with the terms and conditions of the General Permit as described in this

Article.
2.  The discharge from a facility subject to a General Permit causes or contributes to the violation of an Aquifer

Water Quality Standard.

B.  The Director may revoke a General Permit for all facilities within a specific geographic area if the Director
determines that the cumulative effects of the facilities subject to the general permit are such that any water quality
standard established pursuant to A.R.S. §§ 49-221 and 49-223 may be violated due to geologic or hydrologic
conditions.

C.  The Director shall notify a permittee, by certified mail, of the Department's decision to revoke a person's General
Permit, and of the requirement to apply for an individual Aquifer Protection Permit pursuant to this Article.

D. The issuance of a General Permit under this Article pursuant to A.R.S. § 49-245, does not affect or modify in any
way the obligations or liability of any person for any damages, injury, or loss, resulting from a discharge.

R18-9-126. General permits: Sewage disposal systems

A. A General Permit is issued for sewage disposal systems which have flows of less than 2000 gallons per day, which are
in compliance with R18-9-801 through R18-9-819, and which receive materials which conform to paragraph (1) of

subsection (D).
B. A General Permit is issued for sewage disposal systems which have flows greater than or equal to 2000 gallons per day

but less than 20,000 gallons per day, which are approved by the Department, the Arizona Department of Health
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Services, or a county health department pursuant to R18-9-804 and R18-9-805 prior to the effective date of this article
and which are in compliance with the provisions of R18-9-804 and R18-9-805.

C. A general permit is issued for sewage disposal systems which have flows greater than or equal to 2000 gallons per
day but less than 20,000 gallons per day, which are approved pursuant to R18-9-804 and R18-9-805 after the
effective date of this Article, and which meet all of the following conditions:

1.  The subsurface disposal system is located in a soil which has a percolation rate faster than 60 minutes per
inch, but not faster than one minute per inch.

2.  The discharge density of effluent from the sewage disposal system, when based on the average daily sewage
flow figures found in Appendix I, is not greater than:

a. 1,200 gallons, or the equivalent of 0.4002 lbs. of total nitrogen, per day per acre, where the nitrate
concentration (as nitrogen) of the ambient groundwater is 3.0 mg/l1 or less;

b. 800 gallons, or the equivalent of 0.2668 Ibs. of total nitrogen, per day per acre, where the nitrate
concentration (as nitrogen) of the ambient groundwater is greater than 3.0 mg/l and less than or equal
to 5.0 mg/l; or

c. 400 gallons, or the equivalent of 0.1334 1bs. of total nitrogen, per day per acre, where the nitrate
concentration (as nitrogen) of the ambient groundwater is greater than 5.0 mg/l and less than or equal
to 7.0 mg/l.

3. The bottom of subsurface disposal system is at least:

a. 40 feet above the static groundwater level where the soil percolation rate is slower than or equal to one

minute per inch but faster than two minutes per inch.

b. 10 feet above the static groundwater level where the soil percolation rate is slower than or equal to two
minutes per inch but faster than 10 minutes per inch.
c. 5 feet above the static.groundwater level where the soil percolation rate is slower than or equal to 10

minutes per inch.
D. The materials received by any sewage disposal system subject to a General Permit issued by this Section shall
conform to both of the following:

1.  The materials are typical sewage and do not include motor oil, gasoline, paints, varnishes, solvents,
pesticides, fertilizers, or other materials not generally associated with toilet flushing, food preparation,
laundry and personal hygiene.

2.  Commercial operations utilizing hazardous substances or creatmg hazardous wastes, as defined in A.R.S. §
49-921(5), do not dispose of such materials into the system.

R18-9-127. General permits: Recharge pilot projects and underground storage and recovery pilot projects

A. A General Permit is issued for recharge pilot projects and underground storage and recovery pilot projects which
meet all of the following conditions:
1. Not more than 10,000 acre feet of water shall be applied or injected at the facility site over a two-year period.
2. Site-specific hydrogeologic data for the development of an individual Aquifer Protection Permit for the
project is obtained in the course of operating the facility. This condition is satisfied if the permittee does both
of the following:

a. Drills, and completes by the end of the first quarter after the first application or injection of water at
the facility site, a sufficient number of monitoring wells to adequately assess the impact of the
discharge on aquifer water quality.

b.  Samples quarterly by the monitoring wells described in subparagraph (a).

3.  The source water to be used for recharge or underground storage is either of the following:
a.  Water conveyed by way of the Central Arizona Project Aqueduct or through a natural river drainage
system.

b.  Any water, other than that described in subparagraph (a), which does not violate Aquifer Water Quality
Standards or any applicable surface water quality standards, except that water that is not delivered
directly to the saturated zone may exceed any standards for bacteria and turbidity.

4.  The source water to be used for recharge or underground storage is not effluent dominated water, as defined
by R18-11-201(7), at the point of diversion.

5.  The point of diversion to the recharge or underground storage and recovery facility is not within five miles
downstream from the surface discharge from a wastewater treatment plant.
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6.  Prior to commencement of operation, the operator notifies the Department of the intent to conduct a pilot
recharge project or underground storage and recovery project.

7.  Prior to commencement of operation, the operator identifies the information to be collected in coordination
with the Department of Water Resources and the Department.

8.  The operator holds a permit issued according to Title 45, Chapter 2, Article 13, or Chapter 3, Article | of the
Arizona Revised Statutes.

9.  The project is not located within one-half mile from any hazardous waste landfill, sanitary landfill, any site on
the National Priority List under the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (P.L. 96-510; 94 Stat. 2767; 42 United States Code sections 9601 et. seq., as amended), or any
known location of a hazardous substance disposal.

Pilot projects shall be limited to a duration of two years commencing with the first application or injection of water

at the facility site. Upon written request, the Department may issue an extension of this time limit, not to exceed

one year, if the water to be recharged or stored has not been available to conduct the project.

Unless an extension described in subsection (B) has been granted, the applicant shall submit to the Department, a

closure plan or a notice of intent to apply for an individual permit at least 30 days prior to the end of the time limit

prescribed in subsection (B). A notice of intent to apply for an individual Aquifer Protection Permit shall include a

schedule for the timely submittal of the permit application.

R18-9-128. General permits: Agricultural application of wastewater sludge

A.

B.
c.

A General Permit is issued for agricultural applications of wastewater sludge meeting all of the conditions described
in this section.

Any sludge stored at the application site for more than 24 hours shall be stored in water-tight manner.

The site at which the sludge is applied is subject to the following conditions:

1.  The sludge shall not be stored or applied closer than 250 feet from any water well, other than a public or
semi-public drinking water well, or closer than 1,000 feet from any public or semi-public drinking water
supply well.

2. The sludge shall not be applied to land with slopes greater than six percent.

3.  Application sites within the 100-year floodplain shall be approved by the local floodplain administrator.

4.  The sludge shall not be applied to land where the mean annual groundwater elevation is less than 40 feet
below the land surface.

The sludge shall be applied as follows:

1.  All sludge shall be uniformly distributed and incorporated.

2. A npew crop shall be grown with each application of sludge.

3. The sludge shall not be applied to frozen or snow-covered ground or to saturated soils.

The rate at which the sludge is applied is subject to all of the following:

1.  The sludge shall be applied at a rate not to exceed eight dry tons per acre.

2. The sludge shall not be applied to soil with pH of less than 6.5 at the time of the sludge application.

3.  No more than 10% of the maximum allowable cumulative metal application shall be applied annually. The
maximum allowable cumulative metal application varies with the cation exchange capacity (CEC) of the soil
and shall be determined based on the following table:

CECMETAL Less Than 5 S5to15 Greater than
15

Lead 500 1000 2000

Zinc 250 500 1000

Copper 125 250 500

Nickel 50 100 200

»

The annual application of cadmium shall not exceed 0.5 Kg/ha or 0.45 pounds per acre.

5. The application of sludge shall not result in an application of nitrogen that exceeds the nitrogen requirement
of the crop to be grown with that sludge application.

6.  The application of the sludge shall not result in a hydraulic loading rate that exceeds 27,000 gallons per acre
per application.

7. The sampling required to determine the application rates described in this Section shall be performed no more

than one month prior to the application.
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The analyses required to determine the application rates described in this Section shall be performed by laboratories

certified by the state if such certification procedures exist.

Records relating to sludge application shall be kept and shall be available as follows:

1. Copies of any soil, crop, sludge, or water monitoring record shall be made available to the owner of the
wastewater treatment facility from which the sludge was obtained and to the Department.

2 A record of the sludge application at each site shall be kept and submitted monthly to the owner of the
wastewater treatment facility and made available to the Department. The record shall include the dates of
sludge application and weather conditions on those dates; the amounts, quality, and source of the sludge; the
location within the site where the sludge was applied; and the cumulative amounts of nutrients and heavy
metals applied to each field.

The irrigation of the application site with fresh water shall not exceed the consumptive use of the crop and

evapotranspiration needs.

R18-9-129. General permits: other facilities

A.

A General Permit is issued for the discharge of wash water from sand and gravel operations, and placer mining

operations, if only physical processes are employed and no hazardous substances, other than those naturally existing

in the sand and gravel or the placer material, have been added or exposed during the processing or removal of the

sand and gravel.

A General Permit is issued for discharges from hydrostatic tests of drinking water distribution systems, and of other

pipelines not previously used for the transmission of fluids, if all of the following conditions are met:

1. The quality of the source water does not violate any Aquifer Water Quality Standard.

2.  The discharge is not to a Water of the United States, as defined in 40 CFR Part 122.2.

3.  The test site is restored to its natural grade.

A General Permit is issued for discharges from hydrostatic tests of pipelines previously used for transmission of

fluids, other than those previously used for drinking water distribution systems, if all of the following conditions are

met:

1. All liquid discharged is contained in an impoundment which is lined with flexible geomembrane material
having a thickness of at least 10 mils.

2. The liner material is placed over a layer, at least three inches in thickness, consisting of well-sorted sand or
finer grained material, or over an underliner determined by the Director to provide equal or better protection.

3. Within 60 days after the end of the hydrostatic test, all test waters are evaporated, or removed from the
impoundment to a treatment works or landfill approved to accept such material. Other methods for removal
of the test waters must have the prior written approval of the Director.

4. The liner is removed and disposed of at an approved landfill unless the liner can be reused at another test
location without a reduction in integrity.

5.  The test site is restored to its natural grade.

A General Permit is issued for facilities which, for purposes of water quality sampling, hydrologic parameter

testing, well development or redevelopment, receive water, drilling fluids or drill cuttings from a well, if the

discharge is to the same aquifer in approximately the same location from which the water supply was withdrawn

originally.

A General Permit is issued for injection wells, surface impoundments, and leach lines receiving discharge from only

filter backwash from potable water treatment systems, condensate from refrigeration units, overflows from

evaporative coolers, heat exchange system return water, or swimming pool filter backwash, where the discharge is

less than 1,000 gallons per day.

A General Permit is issued for lined evapotranspiration beds receiving sewage which are issued an Approval to

Construct pursuant to R18-9-804 and 805, and which are inspected and leak tested by the Department or its

designated representative during construction.

A General Permit is issued for disposal of material that contains only uncontaminated soil, cement, bricks, or other

similar inert material. .

A General Permit is issued to facilities used for transportation of water for beneficial use, or pumped from the

groundwater, which contain effluent from any wastewater treatment facility if all of the conditions are met:

1.  The effluent is added for the purpose of dehvery to a reuse, recharge, or underground storage and recovery
facility that has a permit.

2.  The transportation facility is concrete-lined.
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3.  The effluent does not exceed any Aquifer Water Quality Standard, except those standards for turbidity and
bacteria.

4.  The volumes and rates of effluent added do not exceed that necessary to meet the requirements of the
permitted reuse, recharge, or underground storage and recovery facility.

I A general permit is issued for surface impoundments which meet all of the following conditions:

1. The surface impoundments receive only filter backwash from potable water treatment systems.

2.  The surface impoundments are constructed and operated pursuant to R18-4-231 and R18-4-265.

3.  The surface impoundments are lined with a material having a permeability not greater than 1 x 10[-6] cm/sec.

R18-9-130. Violations: Enforcement

Any person who owns or operates. a facility contrary to the provisions of this Article, who violates the conditions specified
in a permit issued pursuant to this Article, or who violates any Groundwater Protection Permit continued pursuant to R18-
9-103(A), is subject-to the enforcement actions prescribed in Title 49, Chapter 2, Article 4 of the Arizona Revised
Statutes.
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Appendix I
Average Daily Sewage Flow

Type of Establishment Sewage Flow

(unit basis) (gallons per unit per day)
Airport (passenger) 4

Apartments, multiple family (resident) 100

1 bedroom, assume 2 residents,

2 bedrooms, assume 3 residents, etc.

Camp: Campground, overnight with flush toilets
(camper) 25
Campground, overnight with flush toilets and 50
shower (camper)

Construction (bed) 50
Day with no meals served (camper) 15
Luxury (camper) 100-150
Resorts, day and night, with limited plumbing (camper) 50
Tourist with central bath and toilet facilities (person) 35
Clubs: Country (resident member) 100
Country (nonresident member) 25
Cottages with seasonal occupancy (resident) 100
Dwellings: Boarding of rooming houses (resident) 100
Additional kitchen requirements for nonresidents boarders 10
Dwellings: Residential (resident) 100
Factory (person) 25
Hospital (bed) 250-400
Hotel (room) 125
Institutions other than hospitals (person) 75-125
Laundries, self service (machine) 400
Mobile Home: Family (per resident) 100
Retirement (resident) 75
Motel (room) 125
Office (person) 25
Picnic: With bathhouses, showers & flush toilets
(picnicker) 20
With toilet facilities only (picnicker) 10
Public Restrooms (toilet) 200
Restaurant (seat) 30
per meal served 100
Schools: Boarding (pupil) 100

Day with cafeteria, gymnasiums & showers (pupil) 25
Day with cafeteria, but no gymnasiums or showers (pupil) 20

Day without cafeteria, gymnasiums or

showers (pupil) 15
Service Station (bay) 1000
Shopping Center (square foot) 1
Swimming pool (swimmer) 10
Theaters: Drive-in (car space) 5

Movie (seat) 5
Trailer Park: (also see mobile home)

Travel with no sewer connection (space) 125

Travel with sewer connection (space) 175

Organic Loading. Base All Organic Loadings on 200 mg/l BOD% and 210 mg/I SS.
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CHAPTER 9. ARTICLE 2.
AGRICULTURAL GENERAL PERMITS

R18-9-201. Definitions

In addition to the definitions in A.R.S.§§ 49-101 and 49-201, the terms of this Article shall have the following meanings:

1. "Application of nitrogen fertilizer" means any use of a substance containing nitrogen for the commercial production of
crop plants. The commercial production of crop plants includes commercial sod farms and nurseries.

2. "Crop plant needs" means the amount of water and nitrogen required to meet the physiological demands of the crop
plant to achieve a defined yield.

3. "Crop plant uptake" means the amount of water and nitrogen which can be physiologically absorbed by the roots and
vegetative parts of a crop plant following the application of water.

R18-9-202. Agricultural general permits: nitrogen fertilizers

All persons who engage in the application of nitrogen fertilizers are issued an agricultural general permit and shall comply

with the agricultural best management practices listed in this Section. A person who engages in the application of nitrogen

fertilizer pursuant to an agricultural general permit shall comply with all of the following:

1. Application of nitrogen fertilizer shall be limited to that amount necessary to meet projected crop plant needs.

2. Application of nitrogen fertilizer shall be timed to coincide as closely as possible to the periods of maximum crop
plant uptake.

3. Application of nitrogen fertilizer shall be by a method designed to deliver nitrogen to the area of maximum crop plant
uptake.

4. Application of irrigation water to meet crop plant needs shall be managed to minimize nitrogen loss by leaching and
runoff.

5. The application of irrigation water shall be timed to minimize nitrogen loss by leaching and runoff.

6. The operator shall use tillage practices that maximize water and nitrogen uptake by crop plants.

R18-9-203. Agricultural general permits: concentrated animal feeding operations

All persons who engage in concentrated animal feeding operations are issued an agricultural general permit and shall

comply with the agricultural best management practices listed in this Section. A person who operates a concentrated

animal feeding operation facility pursuant to an agricultural general permit shall comply with all of the following:

1. Harvest, stockpile and dispose of animal manure from concentrated animal feeding operations to minimize discharge
of nitrogen pollutants by leaching and runoff.

2. Control and dispose of nitrogen contaminated water resulting from activities associated with a concentrated animal
feeding operation, up to a 25 year, 24 hour storm event equivalent to minimize the discharge of nitrogen pollutants.

3. Close facilities in a manner to minimize the discharge of nitrogen pollutants.
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NOTICE

AQUIFER PROTECTION PERMIT APPLICATION FEES

To All Interested Parties:

Effective April 12, 1992, the Arizona Department of Environmental
Quality has repealed A.A.C. R18-9-123, relating to aquifer
protection permit (APP) application fees and enacted a new R18-9-
123 and R18-9-123.1, attached, pursuant to the authority of A.R.S.
§ 49f203(A)(7) and 1991 Arizona Session Laws, chapter 280, section
5. A ¢6py with the changés from the last proposed version marked

approximately by underline and strikeout is available on request.

The rules reflect changes made in response to commeﬁts received
through January, 1992, as well as lower initial and maximum fees,
and a lower hourly rate for processing APP's. The lower hourly rate
and fees result from DEQ deciding not to include any indirect

administrative expenses as costs to be recovered. :

A summary of written and oral comments and DEQ's response to themn
is in a rulemaking docket at the agency at 3033 N. Central Ave.,

Phoenix.

If you have any questions regarding these rules, please call Mark
Lewandowski at DEQ at 207-2230 or 1-800-234-5677, x2230.
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§-9-.123.  Aquifer Protection Permit Application Fees

With cach application for an individual Aquifer Protection Permit under R18-6-107, the applicant shall remit an mniual
fee according 10 the following schedule, except as otherwise provided in subsections H, 1 and J. The fee shall be
payable to the State of Arizona, and shall be deposited in the state general fund, or if otherwise required by law, in
the Water Quality Assurance Fund, or a fund established specifically for aquifer protection permit fees.

Categories Initial Fee Maximum Fee

Wastewater Treatment Plants

(In U.S. dollars)

On-Site Sewage Disposal Systems (less than 20,000 gpd) ----- $1550 3450

Wastewater Treatment Plants Where Influent is Predominantly Sewage
Lined Surface Impoundment (Evapotranspiralion) -------s-s=---=s-ossseeoceceoooe 3300 6500
Discharge to Water of the U.S. - “een - 4300 7950
Subsurface Discharge 4150 7950

Land[ills
Municipal solid waste 4500 15750
Construction Debris ---- 2850 6950
Other - 5100 14600

Mines
Tailings Piles or Ponds 7150 15400
Base Metal Leaching Operations with Chemical Process 4600 10550
Precious Metals Processing : --- 4150 10200
In-Situ Leaching . 8950 14600
Other 5900 14400

' Drywells 1330 4250
industrial Wastewater Discharges
Surface Impoundment 3650 9900
Discharge to Water of U.S. 5050 : 9700
Subsurface Discharge 4600 10250

Other Discharging Facilities 4350 15500

B. If the actual cost of processing the application identified in subsection A or J is less than the initial fee paid, the
difference berween the actual cost and the amount listed and paid shall be returned to the applicant with 2 final
itemized bill within 30 days of the issuance or denial of the permit. If the actual cost of processing tbe hpplication
is greater than the corresponding amount listed, the department shall sead the applicant 2 final itemized bill for the
difference berween the initial fee paid and the actual cost of processing the application, except that the final bill shall
not exceed the applicable maximum fee in subsection A or J. Such difference shall be paid in full before issuance of
the permit.

C. The Department shall keep a record of the costs associated with denied applications. If there is an amount not
covered by the initial fee and that is not paid, the Department shall add the product of the unpaid hours mulupbed
by the hourly rate in subsection G at the time of denial to the initial fee of a permit applied for under R18-9-107 by
the same enlity at a later date.

D. When determining actual cost under subsection B, the Department shall use a flat bourly rate for all direct labor

hours spent working on the permit. The bourly rate shall be based on an annual sum of the following aquifer
protection permit program related costs divided by the direct labor hours aliocated for aquifer protection permit
processing for the samse year:
1. Salary and personnel benefit costs of aquifer protection permit program employées directly involved in
processing permits.
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H.

Salary and personnzl benefit costs of aquifer protection permit program employees indirectly invoived 1n
processing permits, such as supenvisory and clerical personnel.

Department overhsad and other operating expenses attributable to all aquifer protection permit program
employees.

Per diem expenses.

Transportation COsLs.

Reproduction costs.

Laboratory analysis charges.

Public notice advertising and mailing costs.

Presiding officer expenses.

10. Court reporter expenses.

11. Facility rentals.

12. Other reasonable, direct, permit-related expenses documeated in writing by the Department.

t

L)

&
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Direct labor hours spent working on the permit shall consist of time spent by aquifer protection permit program
technical staff or consultants on tasks specifically related to the processing, issuance, or denial of a particular permit,
including Llime at a facility inspecting the facility, time at a public hearing, or time at a preapplication coaference held
pursuant to R18-9-107.D.

Direct labor hours sball not include any of the following:
1. training.
2. travel to or from any facility or permit hearing.
3. time by clerical or supervisory staff, unless the supervisory staff is filiing in for 2 particular technical staif
member in that person’s absence.

From the efiective date of this subsection, the fiat hourly rate shall be $31.84 per hour. The Director stall annually
publish the fee schedules under subsections A and J and the flat hourly rate under this subsection which will be
applicable for the following 12 months. The fec schedules and hourly rate shall be based on the Departmeant's costs
for the previous full {iscal year.

For individual Aquifer Protection Permits which are consolidated pursuant to R18-9-122, and unless the applicant
qualifies for the fee provision described in subsection I, the applicant shall remit an initial fee which equals the sum
of the greatest initial fee among the facilities, and the initial fee applicable 1o each additional facility reduf:d by 40%.
The maximum fee to the applicant for consolidated permits shall be equal to the greatest maximum feg among the
facilities, pius the maxdmum fee applicable to each additional facility reduced by 40%.

For purposes of subsection A, an applicant applying for individual permits for two or more facilities of the saze
category of facilities that, in addition, are engaged in similar operations, and bave discharges of similar chemical
characteristics, and are geographically contiguous, is required to remit only the initial fee, and shall be charged no
more than the maximum fee, applicabie to a single such facility.

With an application that is a request for modification to an individual Aquifer Protection Permit or for 2 transier

of an individual Aquifer Protection Permit, the applicant shall remit 2z initial fee in the same manner as described
in subsection A, and according to the following schedule:

Pa

(3%
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Categories Iniuai beg Maximum Fec
(In U.S. doliars)

Permit modification as described in R18-9-121.C(1) (Same as that
or (2) or that results from a major modification 1000 allowed under
to a facility as described in A.R.S. § 49-201.18 subsection A)

Permit modification that is described as a ‘ .
minor modifi-ation under R18-$-121.D. ----- e 0 100

Any other permit modification including
those described in R18-9-121.C(3) Or (4) =-----ssmmsmmmmmmemmmmmmmmmoe oo oo oo 300 1000

Permit transfer ——--emmmmmmmmom e 300 500

K. This rule is effective April 12, 1992. Persons who bave submitted complete applications for permits, modifications

or transfers before the effective date of this rule shall be required to remit only the permit application fee that was
in effect when the application was submitted. Persons who have submitted applications before the effective date of
this rule that are incomplete as of the effcctive date of this rule shall be subject to an initial fee equal to the permit
fee for the appropriate category at the time of submission. The final itemized bill for an application that is incomplete
on the effective date of this rule shall include only direct labor hours incurred after the effective date of this rule.

R18-9-123.1 Review of Bill

Al

Any person who receives a final bill from the department for the processing, 2nd issuance or denial of a permit under
this article may request an informal review of the hours billed and may pay tbe bill under protest. If the bill is paid
under protest, the department shall issue the permit if it would be otherwise issuable after pormal paymezt. The
request shall specify the areas of dispute and be made in writing to the assistant dircctor of the department for the
office of water quality within 10 working days of the date of reczipt of the final bill. Unless the department and
applicant agree otherwise, the informal review shall take place within 30 days of tbe department’s receipt of the
request. Notice of the time and place of informal review shall be mailed to the requester at least ten working days
prior to the informal review. The assistant director shall review whether the time billed is correct and reasonable
for the tasks involved. Disposition of tbe informal review shall be mailed to the requester within ten working days
after the informal review.

.

B. The assistant director’s decision after the informal review shall become final unless within thirty days aftef receipt of

the decision the applicant requests a hearing before an admiristrative law judge appointed by the depariment of
administration. The hearing, 2nd any appeal of the decision, shall be governed by A.R.S. § 49-321. Any fical agency
decision issued pursuant to this section is subject to judicial review pursuant to litle 12, chapter 7, article €.

'g
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PURPOSE AND USE OF THE MANUAL

The purpose of thisr Banual is to provide the regulated
community " with informatj.on to help complete a permit
application ang guide them through the Aquifer Protection
Permit (APP) process. It describes the permitting pProcess,
outlines specific information requirements for the individual
pPermit application and Provides technical 1nformation to guide
the applicant in designing acceptable monitoring, contingency,

and closure plans.

By the fact that You are using this guidance manual, it must

be assiuned that you are required to obtain .an Individugl

Aquifer Protection Permit (APP). 1f you are uncertain, the

DEQ has a simple form ( "Determination of Applicability") which
may be submitted to determine if the app rules apply to your
operation, or if you qualify for a general pernif:. A general
Permit is written into the regul#tions, and does not require
the submission of an application, but there are criteria
listed in the regulations to which a facility must adhere. to
maintain compliance wiﬁh a particular general permit.

Each discharge facility or practice will present a unique
situation and the specific requirements will depend on that

2



situation. Content presented here is not intended to be ali
inclusive. Furthermore, not every applicant will have to
address everything in thig document. This nanu#i is to be
used as a gené:al guide by the perﬁit applicant to facilitate
the pernitting~process. It can not substitute for direct
conmuhicagions with the Arizona Department of Envirohmentai
Quality, office of.whter Quality, water Permits Unit (257~

- 2270).

APPLICABLE STATUTES AND RULES

The Environmental Quality Act of 1986 (Arizona Revised
Statutes, or A.rk.s. Title 49) established the requirement to
developAthe Aquifer Protection Permit program. Throughout
this manuai, statutory references will be in the form: A.R.S.
49-xxx, where xxx stands for the specific section of the
statute; ang regulatory references will be in the form: A.A.c.
R18-9-xxx, which stands for.ArizonaHAdministrative Code, Title
18, éhapter 9, and xxx represents the specific section or

rule.

The legal bésis for this Program are the following statutes

and regulations:

® A.R.S. Title 49, specific sections_including:

- 201 (Definitions)



c.

- 203 (Powers and Duties of Director)
- 221 & 223 (Water Quality Standards)
- 224 (Aquifer Identification, Classiftication)

- 241-251 (Aquifer Protection Permits)
™ .Arizona Administrative Code:

- ,Titlo 18, Chapter 9, Article 1 (Aquifer Protection

Pernits)
- Title 18, Chapter 11, Article 4. (Aquifer water

Quality standards)
- Title 18, Chapter 11, Article s (Aquifer Boundaries
and Protected Use Classification)

For more specific information concerning this program, not
contained in this manual, You are directed to consult any of
the above. These documents may be obtained from the Secretary
of State, State cCapital, 7tn Floor, West Wing, 1700 W.
Washington, Phoenix, AZ 85007 or (602) 542-4086.

MAJOR REQUIREMENTS FOR AN AQUIFER PROTECTION PERMIT

In order to obtain an Aguifer Protection Permit for a
discharging facility, the applicant must make two

demonstrations:

1. The first demonstration is that "the facility will be so
designed, constructed and bperated as to ensure the



greatest degree of discharge reduction achievable through the
application of the best available demonstrated control
technology, processes, operating methods or . other
alternatives. This requirement, commonly referred to as

“BADCT", is described in A.R. S. 49-243.B.1.

2. The second demonstration is that the discharge will not
cause or contribute '_to a violation of an aquifer water
quality standard (see Appendix A) at the applicable point
of compliance, (A.R.S. 49-243.B.2.), or if an aquifer
water quality standard is already exceeded at the poeint
of compliance, that the discharge will not cause further
degradation of the aquifer with respect to the parameter

which exceeds the standard (A.R.S. 49-243.B.3. ).

One exception to these requirements is applicants for
recharge or underground storage and recovery projects.
Applicants for permits for these projects are not
required to demonstrate compliance with BADCT. - The
requirements for pernitting recharge or underground
storage and recovery projects are given in A.R.S. 49-
243.C. Applicants for these p.fojects must show that it

will be so designed, constructed and operated as to



énsure that the project will not Cause or contribute to

the violation of an aquifer water quality standard.

More detailed information coneerhing these demonstrations
can be found in Chapter IIZI.



A.

STEPS IN THE PERMIT PROCESS

Figure 1 is a flow chart indicating the major steps for
obta.ming an individual Aquifer Protection Permit. The
associated time frames are the maximum times allowed for ADEQ
review or processing. Many permits will not require this much

time.

1. In order to. clarify ADEQ’s information needs and
requirements for a permit application a facility
owner/operator can request a pre-application meeting be
held. This meeting will also help the Department

understand the facility de51gn and operation.

In order to make the Pre-application meeting be more
effective, the applicant should be prepared to discuss
specific facility designs and locations. Bring a
location map and site Plan to the meeting, if possible..
Available information on waste characterization will also
be helpful. Reviewing this manual prior to the pre-
application meeting may give an applicant some more ideas

of information to present to the Department.



ADEQ AQUIFER PROTECTION PERMIT PROCESS

[PRE—APPLICATION MEET, ING*®|

APPLICATION

RESUBMIT

20 days review

no
APPLICATION|] €—

public —

I inadequate

DRAFT PERMIT

PUBUC NOTICE &|
COMMENT PERIOD

HEARING

DECISION

PROPOSAL®| «——— 30 day review and

[HYDROLOGIC STUDY]
iPERMIT APPLICATION SUBMITTED]

comment period

30 day allofu:ca for
completeness .
determination

90 day review period
(from date of complete
submittal) and notification
of intent to deny or draft
permit

up to 30 day period in
which ADEQ writes
Draft Permit

30 day i:ubuc comment

45 days from public notice
date

80 days from public notice
date or 45 days from close
of bearing record



The degree of guidance the Department will be able to
pProvide is dependent upon the extent the applicant has
finalizeg his/her plans and the amount of information
that can be Supplied at the meeting. Please be aware the
Department can not commit to absolute decisions at a pre-
application meeting, but will Provide guidance in terms
of the-BADCT Proposal, level of detail for a&ny necessary
hydrologic studies, ang the scope of any water quality

sampling.
Following the Pre-application meeting, an applicant has

the option of submitting a pProposal for a permit

application. The proposal should outline how the

the area of the facility by meaSuring water levels in

.five known existing wells, and Propose to drili three

other wells at Specific locations on site. These last
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three will also be used to colléct water quality data,
and the proposal ﬁould include well construction designs
for this purpose. The Department will respond by
approving the usefulness. of the .existing well locations
and ihe proposed locations along with the designs, or
make comments or suggestions to modify the propesed task.

Other aspects of developing the permit application may be

addressed in the proposal.

After 'approval of the proposal or other direction given
to the applicant by the Department, the applicant will
conduct a hydrologic study if it is required.

Determining the scope of the study is a good reason for

‘having .a pre-application neeti'ng.- The format for

collecting and reporting data for the hydrologic study is

discussed later in this manual. (See Chapter Iv).

Once all the information for the permit application has
been gathered, it must be compiled in a format easily
reviewed by ADEQ so that the processing of the pernit is
as efficient as possible. The Department has prepared a
form which accompanies this manual to assist an applicant
in presenting the information in a uniform manner.
Chapters III & IV discuss how to organize application
infomatioh as well. At this time, the application
should be submitted to the Water Permits Unit of ADEQ

10



along with the appropriate fee. The fees list can be
found in Table 1. |

When the Department receives an application, it is
assigned to a pProject officer in the Department’s wWater
Pernmits ﬁnit. This person will be your contact for all
questions concerning your project. The first thing a
Project off:.ce:. does is check the application for
completeness. In other words, are all the fequired parts
included? 1f not, the applicant is notified of the
deficiencies and requested to correct them. There is no

specific response time for new facilities, but an

- existing facility will be requested to submit this

information iccording to a schedule agreed on by the

applicant and DEQ.

ks |



TABLE 1

EEE SCHEDULE

Each application for an individual Aquifer Protection Permit must
be accompanied by a non-refundable fee. Make checks payable to the

State of Arizona.

Categorijes ' Eee

(In U.S. Dollars)

On-Site Sewage Disposal Systems
(Iess than 20'000 gpd).........‘.........O..... sl'zoo

Wastewater Treatment Plants Where
Influent is Predominantly Sewage
Surface Impoundment............................ $1,400
Discharge to Water of the UeSeceneereeennenaess  $1,600
Subsurface DiSCharge.cccceeerececennennenrenn.. $1,400
Recharge And Undefground Storage and
RecoveryIWithoui Effluent...cccevvcecnncecnnen. $2,200

12



Recharge and Underground Storage and

_'Recovery Using Effluent........................
Solid waste Disposal Facility (Landfilis)...........
Construction Debris Landfills.......................

Mines
Surface Impoundments...........................
Tailings Piles or Ponds......,.................

Base Metal Leaching Operations Including

Collection ang Process Ponds...............
Cyanide Leaching Including Collection
and Process Ponds.................'........

In-sltu uachlng.........'.....'......'........

DISCharge to water Of U s.......‘...‘.......-..
Dr‘ywells............Q......'..O.....Q'.C.O.C.......
Industrial Wastewvater Discharges

surface Inpoundment..........0'0.0...0..‘...0..

DiSChuge t° watet of U.s............'....l....

subsurface Di.SChargeoooooooo.on.o.o.o.....oo.oo

13

$2,800
$2,200
$1,200
$1,800
$2,200

$2,300

$1,500
$3,400
81,900

$ 900

$2,200

$1,700
$1,900



Other Discharging Pacilities................,.....;.
Pwt Transfer..'....‘...0.l...I....’.............O.

Permit Hodificqtion that

~ constitutes a major
modification as described
in A.Ris. 49-201'18........‘...l.......‘.l.’l..

~ Permit Modification that is
described as a minor modificétion

under R18-9-121.D............-.........’...‘....
Permit modification that is

neither a major medification

nor a minor nodification.......................

14
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$1,800

$ 200

Same as for
original
permit in
application
according
to type of
facility

$ 200



Once it has been detemineq | that the application is
Complete, the Department begins its technical review of
the submitfal. The project officer may refer various
portions of the application to appropriate units within
the department gfor this technical review. Staff
evaluetes the technical merits of the data to see if they
suﬁpcrt the conclusions. Staff reviews the adequacy of
the demonstrations of BADCT and compliance with Aquifer
Water Quality standards at the applicable point(s) of

compliance (see Chapter 1II -E.6.). If there are problens

with the presentation or substance of the information,

the applicant will be informed ang have an opportunity to
rectify the situation. Whenever additional information
is requested the 90-day ADEQ review timeframe is halted
and resumes upon receipt of the information. If the
requirements of the statutes ang regulations have been
met, the applicant will be notified of our Preliminary

decision to issue a permit.

At this stage the Project officer will begin drafting the
permit, setting the appropriate conditions . such as
discharge linitations ¢+ groundwater monitoring linmits,
alert levels, reporting requirements Oor compliance
schedules. The public notice and other supporting

documents are also Prepared at this time.
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9.

10.

The public notice of ADEQ’s intent to issue (or deny) a
pernmit is publighed in a newspaper with distribution in
the area where the tecility is located. The Department

accepts written comment from the public concerning the
draft pernit for a peried of 30 days following

publication. During this period any person may request
@ public hearing be held.

The Department will conduct a public hearing in a city
near the location of the facility to soliecit further
Public comment on the draft permit if the Director
determines that significant public interest exists, or |
that significant issues or information have been brought
to our attention which were not previously considered in

the permitting process.

Weighing intomtion contained in the permit application
and obtained from either the general pudblic comment
Period or the public hearing, the Director will make his
final decision to issue or deny an Aquifer Protection
Pernit. An applicant will have had previous opportunity
(in steps 5 & 6) to correct any situation which would
lead to denial of the application. However, the Director
has authority for denial of permit applications for good

cause.
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11. Any person may appeal a permit action if that person is
Or may be adversely affected by the action. Appeals are

PERMIT ACTIONS

The flow chart of Figure 1, Just discusseq, describes the
basic process of permit issuance. as was mentioned, the

Process may Culminate in permit denija). The regulations

Other permit actions the Director may take include modifying,
transferrinq,_ suspending and revoking. There are two types of

modifications that can be pPerformed on Permits, major ang

17



ainor. A major ncdificat:lon constitntes substantial changes
in an issued permit for reasons outlined in the regulations.
(A.A.C. R18-9-121.C. ) and requires submission of a fee (A.A.C.
§18-9-123..D.). Minor modifications are changes which do not
affect the scope or intent of the permit, and do not require
the publishing of a Public notice (a.a.c. ms-s-zzi.o.) .
All other permit actions must go through the public
Participation process described in steps & through 11 of the

permit process (Ssec. II.A. ).

When a 'facility is sold to a new owner, a pez:,mit is

transferrable if the Director determines th_e new owner is able

to comply with the statutes and regqulations

(AoA-‘C. R18-9-121‘EO) .
OTHER PERMITS AND REGULATIONS

Other approvals and permits may be required by Federal, state
or Local governments. A list of pPossible permits that may be
required for various facility types is included in Table 2.
This is not an exhaustive list; additional permits may be
hecessary. It is the permittee’s responsibility to obtain and
comply with all applicable laws and regulations.
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TABLE 2

Other Permits and Approvals Wh;ch May Be Required
in addition to The Aquifer Protection Permit

. k . ' | |

Solid Waste Disposal DEQ (Solid waste

' Unit)

Zoning Approval Local City or
County

WQARF (closed facilities ’ DEQ (Remedial

before January 1, 1985) ' Action Unit)

Permit for Reuse of Re- ADEQ

claimed Wastewater

NPDES (Discharge to Application is made
navigable waters) o at ADEQ EPA is
issuing authority

Sludge Handling and ADEQ and/or EPA

Disposal

18



Air Pollution Control
(e.g. incinerators, air

strippers or dust control)

Flood Control

Construction Permits

Well Construction

404 Permit

Reciamation Plan

Operation & Reclamation
Plan

Hazardous Waste Permit

Air Quality Permit

20

ADEQ/County Health
Department

Local Floed Control
District

ADEQ/County Health
Dept. and local
builQing authority

- Department of water

Resources

U.S. Army Corps of

Engineers

BLM

Forest Service

EPA-RCRA

EPA-Air



Dredge & Fill 404 Permit

UIC Regulations (In-
situ leach)

UMTRA & Other Programs
UMTRA & Other Programs
Air Emmission Permit

Solid waste Disposal/

Operational Plan Approval

Well Construction Program

Permit

Poor Water Quality

Withdrawal Permit
If on or near State lands

Approval to Proceed

Registration/Safety

21

Corps of Engineers

EPA

R.ROC.

DEQ - Air Quality
DEQ-Solid waste
Department of water
Resources

Department of water

Resourses
State Lands

State Historic Ppre-

servation Office

State Mine Inspector



Land use - zoning

approval

Engineering/Construction
Approval

Dam Safety & Stability

22

County/City

County

Department of Water

Resources



. A FACILITY DATaA

1. ame acilit

This should be the name of the business, Project or
Operation. It should be a uniqueAname; that is, if the
company owns or Operates multiple facilities in other
locations, You may want to incgrporate 4 reference to
location in the Name. It should be the name by which the
- operation is commonly known. If the facility was known

by any previous hames, please include also.

a) Date facility began (or is expected to begin)

Operations.

23



‘Beginning operations for.the Department’s purposes
Beans when do you expect to begin discharging from
the facility?

b) Expected life of the facility.

Describe in specific terms if pPossible, you may use
more general terms if the facility has a finite
lifetime, an ore deposit, as opposed to a
municipality’s wastewater treatment plant which is

hoped to serve the community in Perpetuity.

To what address would the Department write if sending

~ correspondence about the facility? Give the street or

Post Office Box, City, State and Zip Code on 1lines

provided.

- If different from the mailing address, include a street

address, route number or other specific identifier, and
the City, State and 2ip Code for the actual location of

the facility.
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S.

6.

County

In which county or counties is the facility located?

Eacility Locatjon

a)

b)

Township, range, section, and quarters.

Locate the facility by the township and range
coordinate system. If possible, break the section
location down to three (3) quarter section
div‘isions (1/4, 1/4, 1/4). This will be a 10 acre
parcel. This location can be determined from
U.S5.G.S. topographic maps. Refer to Figure 2 for
an explanation of this syétem. This information
may also be obtained from County Recorder or

Assesso-r' s Offices.

Latitude and Longitude. Give the 1latitude and
longitude of the approximate center of the property
on which the facility is located. (See Appendix B
for description of how to determine ‘latitude and

longitude.)
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Provide the name of a person at the facility who can be

contacted about facility operations. This would be the
person the Department would call if we were arranging a

gite yisit.

Ielephone Number

Give the phone number where the contact pérson may be

reached during normal business hours.
tu usi S

Provide a brief description of the activity conducted at

the facility.

APPLICANT INFORMATION

1.

!mumm;

Who is applying for this permit? If a company or

corporation, state that name.
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2.

cant d

‘ Give address where correspondence ceoncerning the

application may be directed to the applicant. 1Include

. Street name, city, state and Zip Code. 1If you wish this

correspondence to be sent directly to your consultant or

engineer include that address as well.
elephone Numbe icant
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

ame of Owner

If different from the applicant, provide the name of the

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

pPart if the persons are the same.

' Mailing ada

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

may be contacted.
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3.

Zelephone Number of owner

Give the telephone number of the facility owner.

Land owner

Give the name of the person, agency or company which owns
the land on which the facility is located if different

than the facility owner.

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

owner if different from that of the facility owner.

'OPERATOR INFORMATION

This section pertains to the entzty responsible for managing

the facxlzty operat;on, not necessarily individual persons.

If the operator is a different person than the owner of the

facility, provide the information\requested in jitems 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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F.

located, or a Person under contract specifically to conduc.

the day to day business of the facility., a direct employee of

3. ' umb,

REQUIRED ATTACHMENTS

1. locatjon Map

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

in unavailable. Other méps may be used, but require
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approval by the Departnent.' 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
boundary

land ownership or use of Properties adjacent to the

Site

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 injeétion wells, landfills, etc. ).
Each discharge location should be assigned a numeric

~ identifier starting with 001 ang 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 itenm 4, this section) and can be in

the permit for monitoring requirements.

= topography

- Any other pertinent information
acility Design ans

Aftach two copies of design drawings showing proposed or
as-built construction details of pollution contrel
systems. Engineered drawings are preferable, but all
design plans should be either drawn to scale or indicate
dimensions and should be accurate and 1legible. ‘I'h.e
design drawings should give both Plan and Cross-secticnal
views of elements of the System. For instance, a surface
impoundment should have liner, subgrade, side slopes,
anchor devices for liner, leachate collection system angd

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

sizing should accompany the designs.
Characterization of Discharge

If yours is a proj;erty with a history of discharge or
waste disposal, attach or include in the space i:rcvided
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 faciliﬁy may be necessary to fulfill <¢his
requirement. Your description shoﬁld be specific for
each discharging facility bn site, i.e. what sort of
materials were deposited | in each pond, septic tank,
landfill cell? If 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 1ist the chemical, biological and physical
properties of the described discharges. This
should include chemical analysés - or projécted

chemical composition based on manufacturer’s
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data, bench or Pilot scale testing or data frop

similar Operations.

Every discharge should be evaluaéed for the
following constituents at a hinimum. Metals
ghould be as tota) metals, although some
applicants may also want to include analyses
for dissolveg mefals. this would be important

for discharges containing large amount of

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

Nitrogen (Total) Alkalinity
Selenium TDS
Silver PH

"In additien to the above, fhe followihg 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 Appenaix 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-application

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 characterizeg may include:

Percent solids by volume
Moisture content

Temperature

0dor‘

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

grm, gpd, or tons per day.

Also provide the duration and frequency of the
discharge. This can be expressed as continuous,
intermittent, €g. once per day for 10 niinutes,

Seasonal, (November thru April).
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5.

c.)

Finally, 1ist the location of each
discharging facility, and be sure to
refergncc these on the site Plan.
Locations must be given in latitude
and longitude coordinates (see
Appendix B for methods of
.determining latitude ang longitﬁde) .

-For. large facilities such as

tailings ponds or evaporation ponds
give the coordinates for the center

of the facility.

‘Qemonstzagion of BADCT

Attach a description of pPollutant control methodologies

for the facility and a discussion of

BADCT requirément.

fhe Department has developed guidance documents for

deteraining BaADCT for the following
facilities:

1. landfills
2. mines

- municipal WwTP

. 4. on-site wastewater disposal systems
5. lindustrial wwrp

36
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If your application jisg for one of these classes of
facilities You should follow the guidelines in these
documents for developing your BADCT demonstration.
Format your demeonstration éoasistent 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 covered by these documents you
will need to discuss each controel 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, environnental impacts and water
conservation or water augnentgtion. Address economic
impacts relative to industry-wide alternatifres. Address
factors -that a‘re‘ relevant such as A.R.S. 49-243.B.1. a
through h for existing facilities.

Each application must include a demonstration that the
fac:.l:.ty 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 dépending 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 gréundwﬁter flow
and groundwater quality data would still be needed. The
following sections diséuss wvhat 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 aéplicable to the permit
Process. These standards include the 29 parameters with
Maximum Contaminant Levels (MCL’s) set by the Admihistratot of
the Environmental Protection Agency (EPA) and narrative
standards related to human health and uses (Appendix A). as
future MCL’s are adopted by EPaA, they will be incorporated
into the Aquifer wWater 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 through 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
&ischarge 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 adequateiy assure the standards are

being met. Ssee 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 facil_ities which discharge a pollutant thch is a
hazardous substance as defined by A.R.s.~4§—201.16., A.R.S.
244.1. requires _that the point of compliance for that
Pollutant be the limit of the pollutant hanagement area (the
area on which pollutants are or will be Placed). However, if
the appliéant can demonstrate it would ‘be technical;y
impractical to monitor at the boundary of the Pollutant
management area or tﬁat an alternative point of compliance
would be substantially 1less costly, an alternate point of
compliance may be approved. (A.R.S. 49-244.1.) An alternate
-point of ccmpiiance shall never be located 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 Danagement area.
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Point of Compliance for Non-Hazardous Substancesg

For facilitiés which discharge non-hazardous substances. the
only reéﬁirenent 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 peint of
compliance can never be further from the facility than the
 location of the nearest Present or future use. In 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 ang any information useful in Predicting
where and if future uses might develop. Such information

nigh; include:

1. Land ownership and use.
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2.

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.

nen9ﬁs:zn:;9n_et_Igshnisal_SAEQQIII:x

By law the Department needs to be assured the applicant
is technically éapable 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
and operation, including installation Or maintenance of
discharge control measures or complying with nonito;ing
requirements. If a different person (person may be a
company) is responsible for each of these areas, you
should state the name of the persons relative to their
Eesponsihilities, and supply any of the following in

Support of their technical capabilities to perform the
stated function: |

- Any pertinent licenses or certifications hela 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 requirement.

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.shoule direct your financial demonstration toward the
ability to construct, operate, CIose, and assure proper
post-closure care of the facility.

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

following aspects of the facility.

= COhstruction; Present a realistic estimate of

these costs based on the proposed BaDCT.

- Operation;
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b.)

Closure; The requirenents for closure are listed

in A.A.C. Ri18-9-116.cC.

Post-closure care; If the nature of your facility
will dictate conducting post-closure monitoring,
maintenance or inspections, the cost of performing

these must be estimated.

The chief financial officer of the 2pplicant 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 ‘govermnental 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 thé

toilowing:

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 legal
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 bankrﬁptcy 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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Another part of Director’g detemination that the
applicant is capable of fully carrying out the terms and

conditions of the permit, he must consider the
appl:l_cant' 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,
©r any county, city or 1local - government ordinance
relating to the pProtection of the environment, instituted

against the applicant during the five years preceding the |

date of application.

Evi dgnce of Zoning

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

regulations.
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information which the Director may request to determine if a permit
can be issued for a given facility. a.a.c. R18-9-108.cC. Provides
the scope of the information the birector may need to consider.
Much of this information can be described as hydrologic or geologic
in nature. Howevér, because of familiarity with your facility, you
may be asked to Propose items such as alert levels, discharge
limitations ang temporary closure measure which will be established

'aS permit conditions.

required. Remember, this is guidance. There are no absolute
answers. If you are unsure of your specific situation, discussion

with Department Personnel is encouraged.
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A.

SITE HYDROGEOLOGY

The information presented in th;s séctioh will be critical to
the permit décision making process, therefore, special
attention .8hould 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. Surficial Geoloay

- 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
profecting ﬁhe facility from run on will be important for
proper sizing of inpbundnents and prevention 6f leachate
formation in landfills. Also for these types of facxlity
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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2.

organic content, and mineral content). This type of

information will be required where compacted soil liners

are proposed or where the s0il or vadose zone is being

relied on for pollutant removal.

bs_

€ross sections;

Include well logs used to construct the cross
sections. Cross sections may be required where
there are multiple éeolpgic units present near the
facility, where multiple aquifer systens exist
beneath the faciiity 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 charaéteristics of each
geologic unit. Identify and Characterize aquifers
and geologic units of limited permeability.
Include information on composition, ’grain size,

pProsity, permeability, and specific capacity.
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Surface Water Hvdroloqy |
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 dzscharge's effect sn the surface water
quality relative to the water quality standards for
the water body(s)

flow characteristics of‘streams (when giving flow
rates, give location, 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 adegquate to

handle anticipated surface water flows.

Sroundwater Hydrology

This sectzon 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 location 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 mtervals. Indxcate
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 Bureauy of Land
Management system of land subdivision (Figure 2) If

drillers logs are available, copies should be included

Water level 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 ground-water pumpage should be
described). Trends in water levelsg with time
.,shoulii be discussed ang relevant hydrographg 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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The concept of Dischargé Inptct 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 quality in the taciiity'

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 dzscharge impact assessments
mc_lude 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, petroleunm products, chemical
Gastes, bioiagical. materials, radicactive
materials, heat, wrecked or discarded equipment,
rock, sand, cellar dirt and mining, industrial,
municipal and agricultural wastes or any other
liquid, solig, gaseous or hazardous substances."

Collectively, these definitions imply that
establishing the DIA for a facility requires

consideration of the most mobile constituents

likely to be transported within the aquifer as a

result of project operation.

The constituents to be considered are not limited

to those requlated by numeric Aquifer Water Quality
Standards, but include virtually any kind of fluig,
solid, etec. 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.
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Using the “potentialn 'eitent' of "migration" does
not fie the discharge inp#ct area to any sfandard
Concentrations, but implies that it'pollqgant could
migrate into an area in -any concentration, that
area is part of the DIA. For practical Purposes,
-the edge of the DIA should be that point at which
the pollutaﬁt, because of dilution, dispersion,
adsorption, or degradation, reaches a level
indistinguishable from ambient concentrations by

standard test methods.
Establishing the pra

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 ang
they all have their applications. in most cases the
appropriate models for discharging facilities will be
analyticél. Or semianalytical. It is the applicant’s
responsibility. to select ang apply 2 model that best
represents their gite conditions ang operating'scenario.
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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

éuch as dissolved or Phase separating.

Estimated or test values of dispersivity.

~

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

factors if applicable.

1f 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 ih left open-ended in the
statutory definitions. nodeling pollutant migration,
however, requires that a time period be specified. For
short-lived projects the tineffne may be the project
life, including a Teasonable post-closure period. For
long-tern 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 contamznant Plumes that may be caused to
migrate. Facilities that discharge high volumes of filuid
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
nay be set to control the impact of a facilzty on

existing groundwater contamination problems.
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

the predicted characterization of the discharge is
correct, to assure that discharge mitigation devices are
funcgioning properly, or to confirm that the discparge is
not causing a viclation 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
pPotential discharge before it isg released into the
discharging facility. Discharge monitoring may be
required when a permit specifies a level of quality or
.1limit of quantity for the discharge. The pPermit will
specify a maximum disposal level (MDL) or limit when the
application indicates it is nhecessary to either treat the
discharge or limit discharge to meet aquifer water
quality standards’ or BapcT. Discharge monitoring may
also be required if there is a potentjal for unpermittéd

chemicals being discharged.
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- Control Technology Monitoring

This activity tests the unsaturated zone .to
determine if liners or other control mechanisms are
tunctibning as designed.' Alert 1levels are
typically used hére. 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 Propasing a.monitoringfplan the applicant shoulad specify

"the following:

= ' number, location, andg construction features of monitoring

pPoints and justification

- monitoring instrumentation (description of equipment to

be used ang method of installation)
- constituents to be monitored

- method of sampling, fielqd measurements, sampling

Protocels, volumes to be purged from wells, sample
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Preservations, transportation, chain of custedy, method

of analysis and QA/QC procedures
- frequency of sampling
- postfclosure monitoring
- record keeping and feporting

It is the responsibility of the facility to submit a Plan that will
produce factual, legally valid data. - If DEQ finds the submitted
monitoring plan adequate it will be ihcorporated as a cohdition of
the ‘permit. The following sections give some general informat;on
and references which may be useful in preparlng the components of

the monitoring plan.
Location of Monitoring Points

Monitorinjipoints for groundwater monitoring should be located such
that they coincide with the complxance point or are not farther
awvay from the discharge than the complzance poznt. (See definition
of compliance point in chapter 2). There should be a sufficient
nunber of monitor points to assure that standards are not violated
or that control are functioning properly. al1 nonitoring point

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

In. developihg @ 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 vafy greatly for different parameters
(Scalf, et al. 1981; Barcelona et al. 1983; and Schalla and

Oberlander, 1582).

" The identification of which constituents to be monitored will be

based upon a consideration of:

-

- existing concentration levels of major ions in

groundwater (i.e. background concentrations)

- const;tuents 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 ang environmental health concern

Generally, any effluent constituent which may affect the use of the
wWa.er 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 cdnstituent
(one with greater surface mobility) may be chosen as an indicator
parameter. - oOnce an increase in this indicator Parameter is
deﬁected, 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 ticility's
recommendations and rationale. These constituents will be listea
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) 2Zone 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. Wilson (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
tuch a wvay as to ensure the collection of samples that are
representative of the groundwater. Table 3 summarizes the
advantages and disadvantages of different well sizes, casing
materials and samplers along with references for further
information. All weills must be constructed in accordance with
Anzona Department of Water Resources wWell Regulations (A.c.R.R.
Title 12, Chapter 15, Article 8). A variance ©f these minimum
onstruction standards may be hecessary to achieve proper monitoring
configurations. Prior to dnllmg, & permit to drill must be
| obtained from the Operations Division of. the Department of wWater
- Resources. Any necessary variances must be requested when applying

for the drilling permit.
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TABLE 3: Summary of Monitoring Well

!

istruction Materials and Sampling Devices

Method

Description

Advantages

Disadvantages

References

Monitoring Well
Construction

1. Well Diameter
a. Two-inch
wells

b. Four-inch
wells

C. Six-inch
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.

1. Inexpensive

2. Sampling techniques
would not cause
loss of volatiles.

1. Most development
techniques possible

2. Suitable for most
situations

3. May be used to per-

A

form dynamic sampling.

1. A1l development tech-

niques possible
2. Samples large area
3. Usually has capacity

for use as withdrawal

-—

well for clean-up act-

ivities,

. Lightweight
. Resistant to acids
and alkalies
Inexpensive
Readily available

S W N -

67

May be difficult to develop
Samples smal) area
Use limited to monitoring

. May noi have capacity for

use as withdrawals well
for clean-up activities.

. Expensive

Large volume of contami-
nated water to dispose of.

Heak, less rigid than stee)
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 Tﬁe expense df this 1. Lightweight 1. Expensive
' 2

C. Mild Steel

d. Stainless
S@eel

Groundwater
Sampling
Apparatus

1. Bailers

material may make it
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 materia) ié 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 bafler
is lowered into a
well below the water
level. The filled
container is then
raised to the surface,

2.

Inert

- 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 11.8.2)

Inexpensive enough
that separate bai-
ler may be dedicated
to each well

. No power required
- Outgassing of volatile

organics minimized.

68

- Not readily available

Heavy
May leach metals

- Not chemically resistant

Heavy

.May corrode and leach

chromium in very acidi¢
waters. ‘

. Expensive (the primary

limitation)

Impractical to evacuate
stagnant water in wel}

- 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

. 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
1.D. casing.

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

N e
.

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.
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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-1ift 1. Portable 1. Requires compressed gas Robin,
Samplers - samplers, but gas 2. Can be used in smal) 2. Possible depth limitation Dytynyhyn, &
(usually nitrogen) diameter wells 3. Alteration of water Sweeney 1982
used instead of air 3. Inexpensive quality may occur if gas.
to minimize alter- 4. Can be constructed if gas contacts water
tion of water with inert materials.
quality.
6. Gas-operated These pumps contain 1. Can be constructed of 1. Requires compresﬁed gas
Bladder pump a ‘collapsible mem- inert materials 2. Low pumping rates -
brane. wWater enters 2. Gas does not contact 3. Expensive

7. Gas-driven
Piston pump

membrane until full;
9as 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.

water sample

. Small diameter

. Gas does not contact

water sample

. Can be used for deep

water levels

. Small diameter
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°

. Expensive
- Low pumping rates
- Requires compressed gas

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



The depth and perforated interval of a well should be such that
samples are obtained from the portion of the aguifer 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 guideline
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 level 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 pProjected 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 chem:.stry 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 welie may also not be
representative, Similarly once a sample is removed from the
aquifer it’g 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 agquifer are
collected and to ensure that the chemical pProperties of that sample
are preserved until analysis. The following references 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 discussiqn 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
- sample collection, preservation and transport
- quality control procedures such as duplicate samplxng,

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 qua_liity 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:
> the amount of discharge

2. expected travel times to the monitdring point
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3. pProbability of dis_charges.occurring after closure.
'CONTINGENCY PLAN REQUIREMENT

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

1) Violation of a permit condition

2) Vioclation of an Aquifer Water Quality Standard
3) Exceeding an alert level

3) 'An-imminent énd substantial endangement to the public

health or the environment

" You must provide the name and phone number of an emergency response
coordznator ‘who will be responsxhle for notifying the Department
and 1mp1ement1ng your contzngency 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,
nnsanztary conditions or other events with immediate impacts. oOnce

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 Tresponse will be provided.

1t you were required to develop a contingency plan for another
progran such as RCRA, it may be amended as necessary to meet the
requirements of the ApPP Program, and submitted to the Department

for approval under this section.

For circumstances which do not represent an immindent ang
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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c.

REMEDIAL ACTION PLAN
When Required

While corrective actions conducted under a contingency plan
for a pérnitted facility as discussed above, are a type of
remedial activity, A.R.S. 49-243;6. allows for incorporation
of remedial actions into a permit for existing faciiities

which were in operation prior te 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.fornér 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 ihclude:

Soil gas sampling

Soil borings

Groundwater sampling

Geophysical surveys

Other methods apprqved by Department

Any remedial action should attempt to restore the aquxfer
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
feagibility of achieving those 1levels by the chosen
treatment/remedial technology.

The applicant should review various alternatives for

rened.tation. and propose a specific alternative. 1In

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 properfies "
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. Physim factors affecting human exposure such as
hydrogeology, Climate and the extent of previous
and expected migration.
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D

e. The extent to which the aﬁount 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 déily 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 contrel further
discharges and will not Ccause a violation of an Aquifer water

Quality Standard to evaluate whether you are capable of

meeting the costs of clcsure.

The closufe Plan should 1nc1ude::

- 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
fz=' .Iity and an indication that placement of the

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

remain at the facilxty.

- 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 same
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 devicés, such as lixiers, treatment systens,

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

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

facility operations.
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II.

APPENDIX A. AQUIFER WATER QUALITY STANDARDS

I.  Narrative aguifer water quality standards (A.c.c. R1s-11-40s)

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.

B. A discharge shaill not cause or contribute to a vioclation

©f a surface water quality standard established for a
' navigable water of the Sstate.

C. A discharge shall not Cause a pollutant to be present in

an- aquifer which impairs existing or reasonably

foreseeable uses of water in an aquifer.

-

Numeric Aquifer Water Quality Standards (A.C.C. R18-11-406)

A, Aqui:er Water Quality Standards for Inorganic Chemicais

Pollutant {mg/l)
Arsenic 0.05
. Barium



Cadmium | 0.010

Chromium 0.05

Leaq ~ 0.05
Mercury _ 0.002
Nitrate (as N) ' 10
Seleniunm 0.01
Si;ver ’ - 0.05
Fluoride ' 4.0

- Aquifer water Quality Standards for Organic Chemicals

Bndrin 0.0002

Lindane 0.004



Methoxychlor
Toxaphene
2,4,-Dichlorophenoxyacetic acid

2.4{5-?:1chloraphonoxypropionic
Acid |

Total Trihalomethanes
Benzene

Bollutant”
Vinyl‘Chloridg

Carbon Tetrachloride
1,2=-Dichlorcethane
Trichloroethylene
1,1-Dichloroethylene

1,1,1-Trichloroethane

0.1
0.005

0.1

0.10

0.005

0.002
0.005
0.005
0.005
0.007

0.20



Para-Dichlorobenzene 0.075

Aquifer wWater Quality Standards for Radionuclides

1.

The maximum concentration for gross alpha particle
activity, including radium-226 put excluding radon

and uranium, shall not exceed 15 pCis1.

The maximum concentration for combined Radium-226¢

and Radium-22g shall not exceed s pCi/1.

and photon radioactivity from Ran-pade radionuclides
shall not produce an annual dose equivalent to the
total body or 8ny internal organ greater than 4

millirem/year.

Except for the radiouclides listed in this
subsection, the concentration = of man-made
radionuclides causing ¢ millirenm total body or organ
dose equivalents shall pe calculated on the basis
of a 2 liter per day drinking water intake usin§ the
168 hour data listed in "Maximum Permissible Body
Burdens and Maximum Permissible ACOneentration of
Radicnuclides in Air or Water for Ot:cupaticnﬁl

Exposure, " National Bureay of Standards Handbook 69,



National Bureau of Commerce, as amended August, 1963
(and no future editions), incorporated herein by
Teference and on file with the Office of the
Secretary of State and with the Dopartncnt., If two
Or more radicnuclides are present, the gum of their
annual dose equivalent to the total body or to any
°rgan ghall nﬁt exceed 4 Billirem/year. The
following average annual concentrations are assumed
to produce a total bod& Or organ dose of 4

Rillirem/year:

Tritium Total Body 20,000
Strontium-9p Bone Marrow 8

Pellutants

1.

‘When the menmbrane filter technique is usegd to test

aquifer water quality, the number of coliform

bacteria shall not exceed any one of the following:.

a. One per 100 nilliliteis as the arithmetic mean
©of all samples examined in a month.



b. PFour per 100 milliliters in more than one
sample when fewer than twenty samples are
examined in a month, |

€. Four p.r'lbo Billiliters in more than five
percent of the sanples when twenty or more
sanples‘are examined in a month.

When the multiple tube fernentation 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 folloving:

a. More than ten percent of the tubes in all the

samples examined in any one month.

b. Three or more tubes in more than one sample
when less than twenty samples are exarmined in
& month.

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

exazined in a month.

When the Bultiple tube fermentation technique ang
100 milliliter standard portions are used to test
the aquifer water Quality, coliform bacteria sha)l
not be present in any one of the following:

8. More than sixty percent ©f the tubes in a1l

$amples examined in any one month.



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

€. PFive tubes in more than twenty percent of the
samples when five or more suplu are examined
in a  month.

E. Aquifer wWater Quality Standards for Turbidity

1.

One ncpholonetri_c turbidity unit as determined by
8 monthly average .except that five or fewver
nephelometric turdidity units may be allowed if it
can be determined that the higher turbidity does not
interfere with disinfection, prevent maintenance of
effective disinfectant agents in water supply
distribution  systens, °r  interfere with
microbiclegical 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 the .

equator along 1lines called parallels. The egquator ig designated o
latitude and the north and south poles are S0°N and 90°s respectively.

earth. The measurements are written as degrees ( ), nminutes (‘) and
seconds ("). There are 60 seconds per minute and 60 ninutgs per
degree. A typical latitude would look like the following: 33%127&sm
(read as thirty three deqreesctwelve 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. All
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 &atitude. A typical longitude would be written like the following:
111730’25" (read as one hundred eleven degrees thisty minutes and

twenty five seconds. Arizona lies between 105 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 Pigures 3 and 4). The grid is
designed ¢to compensate for changes in the distance between degrees
longitude with 1location. A typical UsGS topographic map has a name
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 forn of a
"Plus"™ (+) are located on the map at 2’30 (2 1/2 minute) intervals
(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 Baps can be found at various Bap stores in
Arizona. :

COme—



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

1. locate the point of interest on the Bap (a dot or x at the site
will de). Pigure 2b indicates the relative distance ©f plus or aminus
one second therefore it is ipn your best interests to be as accurate as
‘possible. The use of gite 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. 3¢ your facility is located Rore than 2’30 from that corner
you can £ind the latitude and longitude written at 230" intervals -
along the edges of the map. These intervals @0 not include the
degrees, only minutes or minutes and seconds. The degrees (from the
right lower corr=r) are added to the minutes and seconds. Make a note
©f the measurements Closest to your peint 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 230" intervals on the map (see Figure
l). Draw lines connecting the tic marks that surround your peint of
interest to make 8 square. Then proceed to the next step.

To Determine Longitude:

4. On the top edge of a Separate sheet of Paper make a mark. Lay the
Paper on the map so that the Bark you made lies on, ‘either the right
edge of the Bap or on the right edge of the Square you drew between tie
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 2zero 1line of figure 3 and the nunber along the Tight side
‘Corresponds to the degrees latitude found at the lower right corner of
the map.

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

7 On the top edge of new clean sheet of paper make a mark. Lay the
pPaper on the map so that the mark you made lies on, either the botton
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 te south. Mark the spot where your facility igs

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 Binutes and second
ks



9. Take the latitude you wrote down in step 2 and add the minutes ¢ °
seconds from Step 8. Arizona‘s latitude ranges from 31 to 37 degrees ,
north. ‘
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Figure 2

LONGITUDE (x)

1 .degree = 305572 ft = 57.873 miies
1 minute = 5093 # = 0.965 miles

1 second = 85 4t = 0.01€ mile
1
1
1

377

mile = 0.02 degree
mile = 1.04 minute ‘
mile = 62.20 seconds

latitude

LATITUDE (y)

degree = 364,120 ft = 68.862 miies
minute = 6,069 f = 1.149 miles
second = 101 f = 0.018 miie

mile = 0.01 degree
mile = 0.87 minute
mile = 52.20 seconds

ol ol oud [ Py

31°=~ |
| - |

1 1’5' longitude ?og°

FORMAT:

LONGITUDE: ddd mm Ss.s LA'HTUDE: dd mm ss.s
(tenth of o second preferred when ovgilgble)

2b.
"~ RANGE OF ACCURACY:

latitude (y) longitude (x)
EXAMPLE: WELL LOCATION. = 34°52' 30.0"/ 109° 27 30.0"

F—170 ft—y
I : + 1 second . '01 .
| ~ ' i .1 secon
+ 1 second - ! latitude +
ST - 17 #
: — 1 second
J_ ; lotitude <
®
| <

\

+ 1 second - 1 second
longitude longitude




Topographic Quadrangle
u.!'“ﬂllln:l'%“. - """"':

figure 1

47")0"

QUADRANGLE NAME

tlc mark Indicating
2'30" Interval

112° 45'00* (tonghtusds)
33°15°30"
(latiude)

-1y
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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 80 as to provide information on a
chemical. The first column is an alphabetical 1ist 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 Chenicals 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

name. The second column also provides a list of secondary
names which a chemical Bay be referred to. The third column
is the Chenmical Abstracts Service Registry Number (CASRN)
this number is unigue 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 85 302.4 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 jis
United sStates Code 42 241(b)(4). The last column is organic
substances referenced in ARS 45-243(D).

If 2 "Y" (or yes) is given in any of the columns 4 through §
it indicates. the Chemical is included on the list designated
for that colunmn similarly an "N® (or no) would mean that the
Chenical is not included on that list. )

A "Y" in any of the columns 4 through 8 would mean the
chenical 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
chermical is a chemical that requires the application of BADCT
without regard to cost. '
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CHEMICAL NAME OTHER PARAMETER MAMES CASRN
Pink/red water from TNT operations

“ $000000000000000000000000s --‘-v-l--noootoo-tn--'o-n|ua.c--coon-ono'c-cloocoalo'ooocooocoot'.nbnoooocuco ' . ' . . '
loat from the ,

Dissolved alr flotation (OAF) ¢
petrolem refining industry
“o‘gl....ll....l'..‘.OCO‘IQ........O.IQ.l'OIlO....l.i"!llI.ll...llot0.Dl.l"lll'll..i!‘..lt‘.'l.clll.o..ln..co . . ' . . .
Slop ol} emulsion solids from the petrolevm
refining Industry
9000000 0occene ....'."..l.‘.'........l‘.ll..".l..‘.'Ql."Ii".l.l.Qll.‘...!ll'.Q.'.l...'.l'.l.--......A... . . ' . . '
Heat exchanger bundle cleaning sludge from the -
petroleum refining industry
“os....l'....l...."ll..'...."l......0.......'.......-....O..l'li!.l!..l....l'l.!COQDDQOOHOQCOO'OOOOOIl..l.ll . . ' . . .

APl separator sludge from the petroleum ref ining
industry . )

CuA CWA CERCLA RCRA  USCODE ARS
11(b)(4) 307(a) 302.4 261.33¢ 241b.4 2430

‘“oszutitit........."'......l.....l..'.l...‘..l‘l.lQ'I'O"O'.‘l'0000...'..‘.! ......... ll.-..ll...l...v..ll..l. . . ' . . .
Tank -bottoms (leaded) from the petrolewn ' ‘
refining Industry :
0'l.'.‘IOQ'.I.O'.'..I.....'..Q........COIOO0.0...IIIOOCC.l...l"...l.....‘..l 00000 .Dl-'....ulll...!‘o.'..l . . ' ' . .
Ammonia s¢i1) Vime sludge from coking operatlons
."l.....'..'..‘...........l‘......‘l.......‘l.. ...... S000cevccvcncnae Ceecooae ‘QI....'.....O.'..C"CI'.'.... . . ' . . .
fmission control dust/sludge from the primary
productfon ofsteel in electric furnaces
‘“ ll..‘..Q’..‘l.lI.l....l.l.l..l..'..l‘.."...'....' .... ®Pevscvsseccscnnsnnee ®e000csccvscnns 000-.0....--....0 . . ' . . '
Spent pickle Viquor from steel finishing
operat lons
. .l-0..'.'.I......l...l..l..'........ll.".."'l."O"..'lltt..o ....... ..on0--.‘oblo!Oooooooooot-oo-l.llo.n . . ' . . .
Emission control dust/sludge from secondary lead
smelting
ln’l.........-.II-...l"..i’.........I.l.....l...'........G.o...'noln ..... @00 eosvvcnvoss ®eevevsvcnnsse ®e0ecvncoe ' . ' . . .
Brine purification muds from the mercury cell
process in chlorine production, where
seperately prepurified brine 1s not used
......0....-..'.l.....l.'.lIO...O.'.i..-l.....ll...OQ'I.'l..ltu-....'t'C.Q'...o."llo..o'l"'0.'!0‘0"".! “ . ' ' ' “
Chlorinated hydroarbon waste from the
purification step of the diaphregm cell
process using graphite anodes in chlorine
product fon .

‘o‘l...o'.o.-o'.."'I.C..C..lttcclt.ln.....l.tlc.b.oncco.lo-tvloo'ot-Qoo'o.o.ooo..ooocou.-.o.-.oov|oo'|'to|--. . . . ' . ' .
Disti)lation bottoms.from antdine extraction
®000c00e00e000s00000s0e olool-n--oo.o.ooooa.'n-.ooco.ooooc-oo-oo-o---co--oo-looc.-n.oc-oooo-oc ------- ®e0000 . . ' .

Wastewater treatment sludges generated duri
the product fon of veterinary pharmaceuticals
from arsenic or organo-arsenic compounds
“ nnnnnnn .-...Ol.l'...l....l....'lll.....l‘.....l.‘.l.ll 00000000 000 ovovessre ®00cevovccvncne $0ev0vcvvvcssonse . ' ' ' . .
Distillation or fractionation column bottoms
from the productfon of chlorobenzenes
...... ......Il‘..........‘..."......'.......‘...l'...I.'l....'..l'......'.I....'......'..0.!......"0'.l‘ ' . ' . ' .
Solvent washes and sludges, caustic washes and
sludges, or water washes and sludges from
.'cleaning -tubs and equipment used In the
formulat ton of ink from pigments, driers,
sow:. and stebllizers conta ining chromium
and lead

'l.0.0.'l.....0'000.00'.!.'!Ql'l00..t0.....0.0000.0"0'00""".tloo.‘"l'0.lt..!'.."'......l.'."I.'OCC. i ' ' ' . ' .
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4 2430
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LA RCRA  USCODE ARS
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CMA  CERC
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CASAN

OTHER PARAMETER MAMES

CHEMICAL NAME

“'.2..-..-..- ®90c00000000000090000000000000 000000090000 000000000000000 ®eococecevssce @060 cessevc0000cssvonses

drying
uenediamine via

trotoluene

React fon hy:Mcl "

er from the

-« o

C

column in the

hydrogenat lon of din
“'.30'.....00..'.

...l..i;i;..l.'...l".' C."..l’.'...l LA R NN ..lll.l.'.l...‘..l..l.'l.
ne via :

cation of (o)

&;'i.?m..i““-......'............'....'.....'...‘ LR NN LA R NN N ".Ql.....o.o....o .
enediamine in the

enediamine via hydrogenat lon

Condensed Viquid 1ight
purification of tolu
production of tolu
of dinitrotoluena

“.l‘u.!l..."t-.'-. “9900

Vicinals from lhn‘

oluenediam|
rotoluene

purif

product lon of

hydrogenat lon of din}
KIDS..cooennnee

in the

moil&....olooop.ooooc--un-.-.-.-o oo.oo-no-.-o-lo;son--o.c-.n.-aoaonco
uens

tion of

production of

hydrogena

- o

orm the solve
product fon of to

in the

toluenediamine. via

h.w “' 'rj...i'm..;;iiiéiiia.aill‘0.......... ..'...l.....l.l' [N Y L Y L] veoe Ql..'l"l'.. ..DO.'.C.'
toluenediamine

Organic condensate f

|
of

“ll’t.to....l....'.0.‘.....'.!.'.‘... o

phosgenat fon

yanate via

column in the
diisoc
toluenediamine

“.'m m‘ ’;so;co;w.o.-looo-oo-o-'-o-ooo-o ®00c0svscae AR AR Y PR

thylene bromide via

product lon of

In the

bromina

Wastewater from the re

tion of ethens

tion of

'mO .M “-‘"‘“‘.&-aio.'loolcoo-nonnvono--coo ®00coeesceenesense ¢evecvvecssvecsnsne

n the produc

ethylene bromide
) “l“‘.IOO..Q.0l.................C....l...l.......".' e AR RN ".Q“.'Q..I.! 'OOO".I.D‘O.. UQOIIIIDOIIC L RN XY

. Spent absorbent solld;
ethylene bromide |

product ion of

rominat fon of ethene

purification of

n the

vie b

Stil) bottoms from the
ethylene dibromide |
ethylene dibromide



CHEMICAL g OTHER PARAMETER NAMES
Decanter tank tor sludge from coking operat lons

.ml cccccccc Q'.---O...-...".0..I..l...l.l'ln.'..ll'O'l.l.-'l.!0.0.'0'!.."'..."l...."'!l..'....'.l"lll.t’.l
‘Distidlation :3"‘ ends from the product {on of

‘m.phnullc anhydride from ortho-xylene '
o.;iiii;ii“.“ii;.i&.i“‘wii;.;i......".‘....--....'."....".......‘.'

- phthalic anhydride from ortho-xylene
Ol;iiii;iia.“ii&.i&li“‘.lOOOQii;lai..lll.lD0.0.0.000'.lt.llbt'....l.... llllllllllllllll .l..l.l.oo.

l.l.l-trlchloroetm

*;;;’..a;.i;.;“'“;;;'a;.éai;.;;;.i;‘.'...‘......'....‘...‘..' ooooooooo t-o'oo-oooo.-.a-.o'oocooc...

m’mtlm of l.l.l-trlchlonulhm )
v‘e;.;i;i&;.aiéﬁ....ig.ia.éii.'......'...-.'..'.....'.....'....'.."...".....‘.'.....-........-.....

¢hiorinator In the orgdntlm of chlordane

mii.“‘.;;.I-.I;;;l;;iai;'i"m.li“..llonlii; ......... .Ol.l'n
of to

ov.o'tooolnon.--..0..onoc'o.'l.l.....loloooo..oo'o-!Qooc ------ t-'..o-nocoon---oou------ooono-oo..-oococooo

Un;r:a:n wastowater from the product fon of

.-c.oo'!'l.."..."..ll..

“.m‘:-:..'......'.......'.....-..'......-....'..‘..-.......QICI.ll‘....l'l."l. ----- ®vovvnes 0‘."0.. llllll LR
Waste leaching solution from acid leaching o
eaission control dustlsludr from uco:ﬂary

is waste are

lead sae It ing(Components o th
” identical with those of K069)
o';iiii;ii;.;;;.;;i&;;.i;.;“.ai;iiii;iia...... llllll ®ecccscenne 00..-0..-.‘ ''''' ®eevscnes ..o..'.. '''''
of aniline-bsed compounds of veter inary
pharmaceut Icals from arsenic of organo-arsenic
s

€
: uloz-cucloo00..-.t..o'-oo...uo.o..o.o..‘ooc’c

.“‘ﬁ. 'm .“ “” °' u“v.t“ c.m ';-..I...Q.' ..... ‘...I.... llllll ®toccveveveccsses l.....!.....'lt'.'.
decolorization in the production of veterinary
pharmaceut icals from arsenic of organo-arsenic

“lo].. '.-'Ol.'.'..o..ll.o......l ....... ...‘...'............l

“lo‘lCll.t’l.l..ll.‘..l.'......l"..."’....lO.Illul".'.ll.'l'l"l.'-.lloo.. llllll LI RNy .'l.l....‘.l'......'l"
Cosb ined wastewater streams generated from
nitrobenzene/anni | ine chlorobenzenes

. Separated cqm'm stream from the reactor
product washing step in the product lon of
chlorobenzenes
u.;i&;i;;";;iai.;iw'i;;‘i“.;;ea;;'."........". ............ a‘.nl'ol 000000 Qf.'lll'o't"..lll..“‘
i .cell process in chioring product fon
"&é ;ui;;;'i;&’i&.awéiia';i....'.“."...'.."....‘.......'.'.'....'."..'...... ..... li..'t"'
dinitrotoluene via nitration of toluene .

CASAN

A CuA
31)(b)(e) 307(a)

CERCLA RCRA
302.4 261.33¢ 241b.4

v
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O0DE ANS

2430
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CHEMICAL e

product lon or manufacturing use (as a

reactant, chemical intermediate,

or component
or

tetrachlorophenol, or of intermediates used

to produce their
does not

product lon of hexachlorophene

listd

pesticide derivatives (This
inClude wastes from the
from highly

purified 2,4,5-trichloropheno))

-oa'o.o..o-!poono.ta-.-na.Qo-.ccoooo.o-oot-'co-.-oul000!.!.0.-.

Wastes (ucmt wastewater

hydrogen ¢

and spent carbon from

P loride ?uriflt':atlon) from the
product fon or manufactur
reactant, chemical lnton:s

use (as a
late, of ¢

in a formulat ing process) of pentachloropheno)

or of intermediates used to

derivat fves
'ozz...‘l..‘..l.

Wastes (except wastewater and
loride purification) from the

hydrogen

produce its

Ooo.0...0..0.'....n.--l.‘uio.tuoo.ooooa0.--0-0--...

spent carbon from

manufacturing use (as a-reactant, chemical

intermediate, or

component in aformu lating

ess) of tetra-, pents-, or
xachlorobenzenes under aihllm condit fons

'023.oo.oooocuc.op.l.oopooooo.oao---l.lc.o'..oooot..ll".‘uooooonon

Mastes (ucz: wastewater and spen
product {on of

t carbon
purification) from the
materials on equipment

oride

previously used for the productfon or

sanufacturing
Intermediate, oRpone
tri- and tetrachlorophenols

ly
'oz‘..u...'..‘..

use (as & reactant, chemica)

or c nt in a process) of

(This listing does

wastes from equipment used only
tion or use of hexachlor

purified z.c.s-,m:momomu

to.o-00coooo--o-'.o.ooo--.....o-toc-v.ccono--o-ooo-

Wastes, including but not |imited to

distillation residues,
reactor cleanout wastes,

of chlorinat

heavy ends, tars, and
from the product fon

ed aliphalic hydrocarbons, having

carbon content from one to f{ve, utilizing
free radical catalyzed processes. (This

listing does not
filters aand f{iter alds, spent
). wastwater,wastewater treatment sl
spent cataylsts, and wastes lsted
Wastes (encept

hydrogen chloride

Fo26

product fon of matertisls on

include bight ends, spent

dessicants(sic
udges,
in 261.32)

.;;;;;i;.m.;;i.e;%.i.:m..."....'.. .......
purification) from the
Ipment

previously used for the nme?‘:cturlm use (as

8 reactant,

chemical intermediate, or

" component in a formulat ing process) of tetrs-
penta-, or hexachlorobenzens under slkaling '
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CASAN
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CHEMICAL WAME OTHER PARAMETER NAMES , CASAN  CWA CHA CERCLA RCRA  USCODE ARS
: ; 3(b)(4) 307(a) 302.4 261.33e 2010.4 2430
e) Pyridine _ -
0.000ll.i.00-...‘.-I.l"....l.....'.......ll.o'olllocootoon.O"'U.Cl!'tl.Oo.'...QOOQClll.lt.l.ll'llol..ll = . . ' . . '

Vastewater treatment sludges from electroplating
at lons except from the following processes
1) Sulfuric acid anodizing of aluminue
tin plating on carbon steel;
3 :lmi- plating (segregated basis) on carbon
steel;

q) cluTlu or zinc-aluminum plating on carbon
steel;
8)c lunlnnlnrlmll" associated with tin, zinc
and aluminm plating on carbon steel; and
6) chemical etching and uilling of aluminue
'm'to'..aclo.c0...'0-.0..-.;0.-0.1.....-.'..-'...‘.o-oo-o.oaoc-aoooo'u-o --------- Seo0cccccrne L Y *000vtcone . . ' . . .

Spent cyanide plat ing bath solutions from

electroplating operatfons (except for precious

metals electroplating spent cyanide plating

bath solutlmr:g

c.‘.-.o..o....t-.".t,.....c..o‘...Q..ooo.t-o.o --------- Soecsevevae o.oo-.l.no'loton-q.o‘oootn.oo.-occ-oo'noto. ; . . ' ' ' .
Plating bath sludges from the bottom of plating

baths from elactroplat ing operat fons

Cyanides are usad in the process (except for

preclous metals Slectroplating plating bath

s ludges)

l..-..O...il.......ii.li...“ii.l.i'-iiili.'lbthn-.Q..Ql...ll-...l..'o.l'l"'!.O..-'C...Q.l'.l.n..l.o'..o- . . ' . . .
Spent stri ng and cleaning solutions from

olectropg:um Operations where cyanides are

used in the process (except for precious

metals electroplating t stripping and

Cleaning bath solutlon:gm

'o'otll‘.'..0.D.lll".O.Q'.C'I...'....!..l.....l....“..!.l"..".-ounoiolo ooooooooo -Q..l'llI'....l-...'Ol.b.. . . ' . . .

Quenching bath sludge from of ) baths ‘fromeeta)

heat treating operations shere cyanides are

used In the process ’ucept for precious metal)

heat treating quench ng bath sludges)

'.'.o'-.o.tc-o---u00Iol...-'ulnioctuﬁiaoooiocovlcooto-o-ooco.oo"-oo.. ----- .0.'.'....Oill..ll...l'.l'.'.“... . . ' . . .

Spent cyanide solutions from salt
cleaning from metal heat treating operat fons
(except for precious metals hest treating
spent cyanide solutfons from salt bath pot
cleaning)
...Q.‘Q-l..'...........O.....'..'.’...“........l'l'l"..'."..o0.0'.0.00!OOOQIOlQ.lo.l.....ll"ll.."..'. . . ' . . '
Quenching wastewater treatment sludges from
metal heat treating operatfons where cyanides
used In the process (except for precious
metals heat treating Quenching wastewater
treatment sludges)
‘0'9'.......-‘.'..'.'..'......'...'.....’.‘-'.'.'.....'...'.l..ll.“.l.‘.l....ll.l...t.ll...;II.'.'.‘....I"".. . . ' . . .
Wastewater treatment s) from the chemical
conversion coating of aluminue
-,‘ ..-o---uooooocn--oc...oct-oocc00.00‘00"000000000...a.o-on."o-.--.oooooltnoc l."OIOICUOODQOODCOOOUIIDD . . ' ' ™ ..
Wastes ( t wastewster and spent carbon from
hydrog  _.hloride purificat lon) from the ’
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Arizona Department of Environmental Quality

AQUIFER PROTECTION PERMIT APPLICATION

PART II - DISCRETIONARY INFORMATION

Specific portions of the following information is required
upon request of th= Department. Please see the application
guidance document, or establish what is needed during the pre-
application meeting. Requirements vary depending on facility
design and specific site characteristics of the location.

HYDROLOGIC STUDY

Have you included:

a.

b.

A description of the surface and subsurface geology;

The location of any perennial or ephemeral surface wa'ar
bodies;

The characferistibs of the Aquifer and Geologic Units
with limited permeability, including depth, hydraulic
conductivity and transmissivity.

The rates, volumes and directions of surface water and
ground water flow, including hydrographs, if available
and Equi-potential maps.

The location of the‘\ioo-year flood plain and an
assessment of the 100-year flood surface £flow and
potential impacts on thé facility;

A documentation of the existing quality of the water in
the aquifers underlying the site, including, where
available, the method of analysis and gquality assurance
and quality control procedures associated with the
documentation;

A documentation of thHe extent and degree of any known
soil contamination in\the vicinity of the facility;

An assessment of the pktential of the discharge to cause
the leaching of pollutants from surface soils or vadose
materials; ) :

Any anticipated changis in the water quality expected as
a result of the discharge;
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j.

1.

A description of any expectéd changes in the elevation
and flow directions of the groundwater that may be caused
by the facility; .

Map of the facility's discharge impact area;

The criteria and methodologies used to determine the
discharge impact area.

2. PROPOSALS FOR VARIOUS PERMIT CONDITIONS

If requested, have you included detailed proposals for the
items indicating how the applicant proposes to satisfy the
requirements of A.R.S. 49, Chapter 2, Article 3, and A.C.C.
R18-9-101 thru 130.

a.

d.

Alert Levels

Alert levels may be based upon site-specific conditions
described by the applicant or may be based upon a
pollutant which indicates the potential appearance of
another pollutant or may be prescribed to be measured at
the point of release, the point of compliance or any
intervening point;

Discharge Limitations

Discharge 1limitations should be based upon the
considerations described in ARS 49-243 A, B, C, D;

Monitoring Plan

1) The type and method(s) of monitoring to be
conducted;

2) The frequency of monitoring;

3) The analytical techniques or methods used to perform
the sampling or analysis;

4) Any requirements for the installation, use or
maintenance of monitoring equipments, and reporting
intervals and monitoring records as prescribed by
the department.

Contingency plans for alert level exceedances;

Contingency plans for discharge limit exceedances;
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s o Contingency plans for Aquifer Water Quality Standard
violations;
g. Compliance Schedule;

Temporary cessation plans;

- i Closure and Post-Closure plans.
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INTRODUCTION
Objective of BADCT Guidance Document

The purpose of this document is to guide selection of the Best
Available Demonstrated Control Technology (BADCT) for mining
facilities. For purposes of this document, mining facilities include
mining, mineral processing, mineral extraction and associated disposal
activities. This document will address the base metal, uranium, and
precious metal segments of the mining industry. The Environmental
Quality Act (A.R.S. 49-243 B.1.) requires that all permitted facilities
utilize BADCT:

"...the facility will be designed, constructed and or:rated as to
ensure the greatest degree of discharge reduction achievable through
application of best available demonstrated contro) technology,
processes, operating methods or other alternatives, including, where
practicable, a technology permitting no discharge of
pollutants...However, a discharge reduction to an aquifer achievable
solely by means of site specific characteristics does not, in itself,
constitute compliance with,..." BADCT.

In other words, rather than using some minimum required contro)
technology, mining operators should be using state-of-the-art design
elements to 1imit discharge to aquifers. BADCT determination involves
evaluating the "optimal" technologies as a first design. Site
characteristics may be substituted for designed control technologies to
arrive at a final design (BADCT for that facility and site). Two key
concepts reflected in this document are that BADCT is site specific and

that BADCT is determined through negotiation between the applicant and
the Department of Environmentai Quaiity {DEQ).

This document outlines the best demonstrated control technologies
available for mining facilities and describes the stepwise process that
a permit applicant should follow to select BADCT for a specific site.
The BADCT Guidance Document is intended for use in conjunction with the
Aquifer Protection Permit Guidance Document (currently under
development). Meeting BADCT requirements is only one aspect of the
Aquifer Protection Permit. The Department will use both Guidance
Documents to evaluate permit applications. 1In the event that an
inconsistency exists between this document and applicable rules and/or
statutes, provisions of the latter will prevail. Statutory (state law)

references are prefaced by A.R.S. (Arizona Revised Statutes) while
regulation references are denoted by AAC (Arizona Administrative Code).

Facilities Requiring BADCT

Mining, processing, refining, and smelting facilities are considered to
be discharging facilities (A.R.S. 49-241 B.) when they have any of the
following: surface impoundments, solid waste disposal, injection
wells, tailings piles and ponds, leaching oper:tions, wastewater
treatment facilities, addition of pollutants tc underground caves or

‘mines, or point source discharges to navigable waters. They are

required to obtain an Aquifer Protection Permit with BADCT incorporated
into their designs.



The Aquifer Protection Permit and BADCT requirements apply to both new
and existing mining operations. The designations "new", "existing",
and "closed" are specifically defined in A.R.S. 49-201. New facilities
began construction or contracting after August 13, 1986. Facilities
that have undergone major modifications after August 13, 1986 are
deemed new facilities, as well, Existing facilities began construction
or contracting on or before August 13, 1986. Closed facilities are
those which ceased operation before January 1, 1986 with no intent to
resume. Facilities which ceased operation after January 1, 1986 are
regarded as existing facilities and are required to meet BADCT and
other Aquifer Protection Permit requirements. Closed facilities are
not required to obtain an Aquifer Protection Permit and are, therefore,
not subject to BADCT requirements.

Some types of mining facilities are not required to obtain an Aquifer
Protection Permit since they do not engage in "discharge" which means
(according to A.R.S. 49-201.10) "the addition of a pollutant from a
facility either directly to an aquifer or to the land surface or the
vadose zone in such a manner that there is a reasonable probability
that the pollutant will reach an aquifer." The following specific
exemptions apply to some mining operations:

"Mining overburden returned to the excavation site, including any
common material which has been excavated an” removed from the
excavation site and has not been subjected t: any chemical or leaching
agent or process of any kind". (A.R.S. 49-250.B.5)

"Wash water from sand and gravel operations, or placer mining
operations, if only physical processes are employed and no hazardous
substances are added during processing". (A.A.C. R18-9-103.2)

If an applicant is untertain of the applicability of the rules or
statutes to their facility, the applicant is encouraged to consult with
the Department.

How To Use This Document

This guidance document is meant to be used by the permit applicant to
develop BADCT for his facility. 1f you have additional questions, do
not hesitate to contact the Water Permits Unit. It will also be used
by the ADEQ reviewing permit writer to prepare the permit. Chapter II
outlines the ADEQ process for reviewing the BADCT portion of a permit
application.

Chapter 111 describes "How to Determine BADCT For Your Facility".
This chapter discusses the process involved in selecting control
technologies to assure that they represent BADCT for a specific
facility.

Chapter IV fdentifies the control strategies which will be used in
conjunction with Chapter 11I. The control strategies have been
selected specifically for facilities common to Arfzona's mining

.industry. The applicability and effectiveness of various pollutant

control strategies are discussed for each mine facility type. Here,
also, 1s included a description of individual discharge control
components that are available for use at mine sites.



Chapter V addresses the "Site Characteristics and Other
Considerations”, including hydrogeologic characteristics, other
environmental factors, water conservation and economics of other
alternatives which may affect the BADCT selection for a facility,

Chapter VI is devoted to existing facili;ies and the special
considerations for them,

A 1ist of references and a list of "Frequently Asked Questions About
BADCT" are incorporated into this document.

Other Permits and Regulations

Other approvals and permits may be required by Federal, State or Local
governments. A list of possible permits that may be required is
included in Table I, This 1s not an exhaustive 1ist; additional
rermits may be necessary. It is the permittee's responsibility to
obtain and comply with all applicable laws and regulations.



. JABLE I: Other Permits/Approvals & Agencies

Federal Various Federal
Agencies E.l.S.
BLM Reclamation Plan
Forest Service Operation & Reclamation Plan
E.P.A, - Water N.P.D.E.S. - Clean Water Act
E.P.A. - RCRA Hazardous Waste Permit
E.P.A. - Air Air Quality Permit

Corps of Engineers DJredge & Fill 404 Permit

E.P.A. UIC Regulations (In-situ leach)
E.P.A. UMTRA & other programs
N.R.C. UMTRA & other programs

State DEQ - Water Reuse Permit
DEQ - NPDES Discharge permit-surface water
DEQ - Waste Hazardous Waste Permit

DEQ - Air Quality Air Emissions Permit

DEQ - Solid Waste Solid waste disposal/
operational Plan Approval

DEQ - WQARF Remedial Action
(closed facilities)



(Cont.)

DWR - Wells

DWR - Wells

State Lands

State
Historic Preser-
vation Office

State Mine
Inspector

County/City

County

Local District

DWR

Well construction/water
withdrawal permit
(potable and monitoring
wells)

Poor Water Quality
Withdrawal Permit

I1f on or near State Lands

Approval to Proceed

Registration/Safety
Land use - zoning approval

Engineering/construction
approval

Flood control approval

Dam Safety & Stability

DRAFT
FOR DISCUSSION
URPOSE ONLY
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BADCT REVIEW PROCESS

The BADCT review process is a part of the Aquifer Protection Permitting
process. This Chapter will deal only with the BADCT process. For a
description of the permitting process, and how BADCT fits in, the
reader is directed to the Aquifer Protection Permits Guidance Manual.
Figure 1 is a flow chart of the BADCT review process described here.

When an applicant submits an application for an Aquifer Protection
Permit, it must include a proposal of what BADCT is to be at that
facility. The proposal should describe the optimal design for the
facility as selected from Chapters IV & V of this manual. The
applicant should then include a description of the site specific design
proposal, and justification for any deviations from the optimal
design. The Jjustification should address any of the following which
figure into the deviation: site specific hydrologic and geologic
characteristics, other environmental factors, water conservation or
augmentation, or economic impacts of the use of alternative technol-
ogies, processes or operating methods on an industry wide basis.

DEQ's review (ini*iated by the permit writer) begins with an accuracy
cF S 3 -2l desic Is the one presented fo- this facility
cor .stly -ser “rom the . idance document? If DEQ cetermines that it
is not, the applicant will be notified of the need to make the
appropriate corrections and resubmit. Depending on the degree of
deficiency, this notification and resubmittal process may be more or
less formal, but in all cases any final determination must be
documented in the Department's files.

If the optimal design is represented, the permit w-'ter checks the
prog. 2 BAICT for the facility. If the proposed design provides a
simile~ level of protection, or is more effective than the optimal
desig- as presented in this document, the permit writer approves the
design and can proceed with the remainder of the permit application
review,

The permit writer will examine the information provided to determine if
the greatest degree of discharge reduction will be achieved, i.e. that
the proposed BADCT design will yield a performance similar to that
achieved by the optimal design.

When evaluating a BADCT proposal, the permit writer must ask, "Is this
the best avaflable demonstrated control technology? Since at this
point, the appTicant has deviated from optimal design, the permit.
writer must determine why, and if the deviation is valid. The permit
writer will examine the information provided to determine {f the
greatest degree of discharge reduction will be achieved, §.e. that the
proposed BADCT design will yleld the same performance as the optimal
design. If the information 1s deficient or inadequate to make this
Judgement, the applicant will be so advised, and will be asked to make
the necessary corrections or additions for the submittal. It should be
noted that there is much opportunity for negotiation during this stage
of review.
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At this stage in the review process the proposed design will be
evaluated for other environmental factors and water conservation,
These other impacts will be weighed against discharge reductions
achieved in the design. Conflicting environmental and conservation
goals should be resolved at this point.

Following these determinations, the final decision point for DEQ is,
"Will the greatest degree of discharge reduction or control be met by
these conditions?” This decision is really a culmination of the
previous review steps, but is symbolically represented here as the
endpoint of the process. If the Department determines that the intent
of the law as stated in this decision point will not be met, there is
still the opportunity for negotiation combined with a recommendation on
the proposed design from the Department. Of course, if the answer is
yes, application review proceeds through the remainder of the permit
process.

HOW TO DETERMINE BADCT FOR YOUR FACILITY

This chapter discusses the process involved in selecting control
technologies to assure that they represent BADCT for your specific
mining facility. The prccess outlined in Table I1 involves startirg
with a design that incorporates all of the most effective discharge
controls available. Once this "optimal" system design is established,
the applicant evaluates its performance at the specific site. The
applicant may then use site characteristics as “trade-offs" to
substitute for specific discharge control design elements of the
“optimal" design. These “trade-offs" should achieve a similar level of
discharge control to that of the "optimal" design. In Chapter IV.E.,
Alternate System Designs are presented which may be substituted for the
optimal systems when justified by site-specific conditions to achieve a
similar level of pollutant control. In this way the performance of the
“optimal® design is preserved using lower-cost technologies.

11



1)

2)

3)

4)

5)

£)

TABLE I1: Steps in BADCT Determination

Select "optimal* system design applicable to your facility type
from Chapter 1vV.

.

Determine the performance of the “optimal" system design in
discharge control. Consider how the system would be fit to the

site, to the required capacity, and to the specific

characteristics of potential discharges.

Evaluate site characteristics for their effectiveness in

discharge control.

Use discharge control aspects of site characteristics to
Justify using less than optimal discharge control design
components or an alternate system from Chapter IV.E. in fina)

design.

Determine whether other environmental factors or water

conservation preclude 1mp1ementjng portions of BADCT design.

Propose final design.

12



You can establish the optimal system design for your facility by using
the various mining operation discharge contro) components described in
Chapter 1V. You should select the most effective: a) containment
Tiner systems; b) leachate collection systems; c) tailings disposal
systems; d) mine water disposal systems; e) processing and refining
discharge controls; f) mine workings; and g) closure plan; or other
control strategies by following the guidance of the discussion of
optimal systems presented in Chapter IV. This "optimal® design may
appear dramatically "over-engineered" for your facility, but it is

. intended as a starting point from which you can pare down design
elements to arrive at BADCT. Once the optimal system is established,
you should determine the system's performance for pollutant control.
This performance is the target for the performance level to be achieved
in the final design proposed as BADCT.

In order to use site characteristics as a part of BADCT, you must
thoroughly understand and quantify the performance of these features.

careful site study, and perhaps, laboratory scale tests may be
necessary. Site characteristics and other considerations which may aid
in discharge control at a mining operation are discussed in Chapter V
along with a summary of the types of data to collect to document their
performance.

The process of making a "trade-off" to substitute for an optima) systenm
applicable to your facility type and replace it with an alternate
system incorporating site characteristics involves three steps:

1. First, quantify the performance of the design component!s) to t-
remcved, replaced, or modified.

2. Second, quantify the performance of the site characteristic(s) to
be substituted. :

3. Finally, show how the site characteristic(s), alone or in
conjunction with a less-effective design ¢'- ent(s), will achieve
similar performance to your "optimal" design.

As an example of this process, consider an “optimal" design for a
precious metal heap-leach operation that includes a double flexible
membrane pad 1iner with 1eachate collection below the top liner. . The
performance of the 9ottom liner from manufacturer's data is a
permeability of 10 cm/sec., and the secondary leachate collection
system effectively achieves no discharge. At the site, we have a
substrate of unfractured, clay-rich, weathered volcanic bedrock for a
thickness of 100 feet above the water table. Laboratory leach tests
with solutions equivalent to the anticipated leachate concentrations
show that the bedrock reacts totally with the leach solution removing
contaminants to levels below their detection 1imits at a depth of 10
feet. We can conclude that removing the bottom l1iner and leachate
collection system from the design still achieves the same performance
because of the bedrock unit. The volcanic bedrock unit, then, is part
of the proposed BADCT design.

13
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Each site will require a different approach to establishing BADCT. The
design process will require some creative thinking and careful weighing
of design components and site characteristics. The proposed BADCT
should include as much quantitative Justification of the use of site
characteristics as possible. It is recognized, however, that some of
these judgements will be subjective and subject to negotiation between
the applicant and the department.

SELECTION OF CONTROL STRATEGIES

Introduction

This chapter outlines many of the discharge control strategies
available for ten facility types: Base Metal Dump and Heap Leaching;
Base Metal Tailings Impoundments; Precious Metals Heap Leaching;
Precious Metal Vat Leaching; Precious Metal Tailings Impoundments;
Smelting, Electrolytic Processing and Refining; Uranium Mining and
Processing; Industrial Minerals; Placer Mining; and In-situ Leaching.
We have identified those general design elements or components of mines
and mineral processing facilities which are widely used to control
discharge: Liners, Leachate collection systems; Surface water
diversion features; Impoundments; Tailings dam systems; Chemical
storage protection; Minewater treatment and disposal; Leak and spill
containment in processing areas; Pipelines; Pits, shafts, adits, an:
other mine workings; and Closure procedures. Section D discusses so-e
of the characteristics of the design components. Section E presents
ways in which some of these components fit into recommended system
designs.

The first two sections of this chapter discuss waste type and disposal
site selection. These factors are not design components, but they
greatly influence the design of the facility. For instance, design
elements such as liners must be compatable with the waste type, and the
availability of site characteristics used to control discharge will
depend on site selection. Thus, while not part of BADCT, waste type
and site selection will affect the BADCT determination for a particular
facility.

Waste Type and Characterization

The types of wastes generated at the mining facility will have
considerable impact on design. It s important that the design
components be selected to be compatible with the waste type and
expected chemical and physical characteristics of any leachate. This
necessity for compatibility is the reason that specific materfals,
thicknesses, etc., cannot be mandated in this document for liner
selection or for other features at mining facilities.

A portion of the BADCT proposal prepared by the applicant must define
the waste type or mix of types fncluding projected 1eachate
compositions to be generated at the facility. Data that should be
presented for waste material should include: ,

1. Bulk waste analysis,

14



2. Leach testing (EP toxicity, TCLP, or other methods as
appropriate).

3. % Liquid.

4. Volume to be generated on a daily/monthly/yearly basis.
5. Chemical concentrations of 1iquids.

6. Other relevant paramerers.

Examples of typical mine waste, process water, and leachate are given
in Tables III - VI. While not fully complete, these tables reflect the
general type and format of information to be submitted.

The applicant should show that the projected waste or leachate
composition has guided selection of compatible control design

elements. For example, if a highly acidic leachate is anticipated, an
appl:.cant should choose a 1iner material that resists acidic attack and
should present in the BADCT proposal manufacturer's data that confirm
this feature. The life expectancy of the 1iner under expected leazhate
conditions should also be taken into account.

Where solutions, wistes, or leachates contain any of the organic
pollutants referenced in A.R.S. 49-243.D., the statute requires that
BADCT for a new facility be limitation of discharge to "the maximum
extent practicable regardless of cost".

15



TABLE 111

Example of Waste Characteristics - Gold Mine

Carbon-in-pulp cyanide vat leach processing is used. Tailings are
treated prior to disposal. Leachate is collected and reclaimed for use

inmill circuit.

Reagents used in mill circuit: Consumption

(1bs/ton ore)

Sodium Cyanide (NaCN) 1.20
Calcium Hydroxide (CaOH - Lime) 2.00
Sodium Hydroxide (NaOH) 0.05
Nitric Acid (HNO3) 0.10

Fluxes (silica, sand, borax,
fluorospar, etc.) 0.02
Carbon 0.03

Treated tailings
slurry Total Cyanide 40 mg/1

Free Cyanide 30 mg/1
Untreated tailings

slurry Total Cyanide 1461 mg/1
Free Cyanide 577 mg/1

16



TABLE IV
Example of Waste Characteristics - Copper Heap
Leaching Operations (Mined Rock)

Constitutent Mine Rock Raffinate
(mg/1) (mg/1)
Arsenic < 0.003 0.07
Barium 0.280 <0.1
Cadmium < 0,008 6.2
Chromium (Total) “< 0,001 0.19
Lead < 0.084 < 0.0l
Mercury < 0.0005 < 0.0004
Nitrate (as N) No Data 0.1
Selenium 0.0004 0.02
Silver < 0.002 < 0.01
Fluoride No Data 0.02
Copper 197
Cyanide < 0.1
Nickel 2.8
Zinc 0.05 700
Potassium 1
HCO3 < 0.01
Aluminum 1265
Boron < 0.1
Cobalt 13.2
Mol ybdenum 0.19
Strontium 0.72
Silicon 134
Tin < 0.1
Si0 67-72
A1203 11.5-15
€al 0.24-0.40
Mgl 0.24-0.60
Naz0 0.13-0.34
R20 3.0-5.4
Sul fur 2.3-6.0
MoS2 0.005-0,02
Calcium 556
Chloride 2
Hardness 0.25
Iron 3.2-4.5 1195
Magnes{um 770
w 1.8
Sodium 38
Sulfate 18800
Total Dissolved Solids 28800
Phenol < 0.001

Other Organic Substances Not Detected



TABLE V
Example of Waste Characteristics - Copper
Tailings Vat Leach Reprocessing

Constituent Reprocessed Tailings
Disposal Concentration
mg/1
Arsenic . 0.22
Barium : 0.34
Cadmium 0.15
Chromium 1.84
Lead Not Detected
Mercury 0.01
Nitrate (as N) 58
Selenium 0.12
Silver 0.07
Calcium 51.1
Chloride 32
Copper 271
Hardness 1928
Magnesium 437
Manganese 42
PH 2.55
Sodium 211
Sul fate 15800
Total Dissolved Solids 23,990
Zinc 7.14
Organic Substances Not Detected
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TABLE VI
Example of Waste Characteristics - Uranium
Breccia Pipe Ore and Waste Rock - No Processing on Site

Ore Pile: 0.7% U308
Waste Pile: 0.1% U308

Radioactivity in water on-site:

Ra-2235 Gross Gross K-40
Al pha Beta

Minewaters: No Data

Runon from waste piles: No data

19



Site Selection

For mining projects, siting is often dictated by the ore body
configuration and local topography. However, for certain facets of the
surface operations, such as location of tailings ponds, limited siting
choices may be available, Site selection and site characteristics will
greatly influence BADCT determination since BADCT is site specific. To
some extent, the site will control the design of the facility. In
addition, some of the site characteristics may be used as a part of
BADCT for that site. However, BADCT is not intended to impose specific
siting criteria on facilities, nor can site characteristics alone
constitute BADCT.

Site selection influences the design of a facility in that each design
element must be adapted, or fit, to the dimensions and layout of the
chosen site. The adaptation to the site affects the performance of the
particular design component being used.

Site selection may influence what the final BADCT design will be for a
project. As outlined in Chapter III, site characteristics can be used
as “"trade-offs" for design components if they serve to control
discharge. An ideal site, then, might be one that had an abundance of
characteristics which act as discharge controls. If a site is selected
where hydrologic and geologic characteristics cannot be used as "trade-
offs", then the "optimal" system will be required. If, on the other
hand, a site is chosen with many “trade-offs", a less stringent design
than the “optimal” system may be proposed as BADCT. The site-specific
characteristics which may be used as a part of BADCT and may,
therefore, enter into site selection decisions, are described in
Chapter V.

Discharge Control Component Used at Mining Facilities
1. Liners

The effectiveness of the liner system is an integral part of BADCT
for a mining project. Liner design is a rapidly changing
technology, and new applications are being found in the mining
industry. For this reason the most effective 1iner design and what
is reagrded as BADCT at a site is evolving. The BADCT
configuration can be selected by starting with an evaluation of the
most effective liner system. If site conditions will allow for a
similar level of leachate containment or attenuation, an alternate
technology incoroprating site characteristics may be proposed.

The selection of 1iner materials should be matched to the waste
type and leachate characteristics. Flexible membrane 1iners are
available in a variety of materials. The material and thickness
should be selected to have resistance to chemical action, retention
of tensile strength, and maintenance of low permeability through
time. Soils used as 1iner systems should be selected to resist
swelling, shrinkage, or cracking. They s9ou1d be capable of
achieving permeabilities of less than 10~/ cm/sec. Soils should be
compacted and covered immediately to prevent desiccation. A1l soil
liners should be tested for permeability after installation. Seams

20



in geomembrane liners should be routinely inspected for quality
control of the installation method. ASTM methods should be
followed.

Leachate collection is included among the better liner system
configurations because leachate collection works in conjunction
with a 1iner. Leachate collection serves both to remove a source
of groundwater contamination and to reduce hydraulic pressure on
the 1iner. Thus, leachate collection ifmproves 1iner efficiency.

Similarly, an overliner of porous sand or geonet/geotextile is
necessary in heap leach designs for protecting the top liner.
Drainage pipes may also be necessary to reduce head on the top
liner, and promote collection of pregnant leach solutions. Figure
2 depicts the typical components o¢ a liner and leachate collection
system. It may be necessary to perform compression tests to
determine the type of overliner required to protect the
geomembrane.

21
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Leachate Collection Systems

Water that percolates through a heap leach or mine waste pile area
is assumed to eventually reach the base of the pile as leachate. A
variety of design decisions are necessary to best handle this
leachate. The amount of leachate that drains from the base will
depend upon the type of liner and the design selected for removing
leachate. To assure liner effectiveness and to reduce hydraulic
pressure on the 1iner, some method of underdrain catchment {is
essential to guard against groundwater contamination. Obviously,
for pond liners a catchment system to reduce head on the top liner
is not possible.

A leachate collection and removal system should be designed and
operated to maintain a leachate depth of one foot or less (U.S.
EPA, 1988) above the top l1iner. A similar drainage system should
be used for 1iquids in the space between dual liners. The design
elements presented in this guidance document are expected to
accomplish that performance.

The following is a partial 1ist of factors that affect liquid
transmission in the drainage layer:

Impingement rate of liquid on the collection drain layer.
Drain layer slope.

Size and spacing of the drainage pipe.

Hydraulic conductivity of the saturated sand, gravel, or
geotextile.

0O 00O

A minimum thic ness of 12 inches for the drainace lavers is
recomnended to allow sufficient cross sectional :.rea for transport
of drainage leachate. A three-percent minimum slope is also
recommended to promote drainage. However, stability of overlying
materials may be a competing concern. Materials used as drainage
media are commonly coarée enough that their hydraulic conductivity
is greater than 1 x 10°¢ cm/sec. In many leaching applications,
the ore may be coz-se enough to act as this drainage layer. Drain
pipe diameter, length, and spacing are important because they
control the head that builds up on the liner. The pipe diameter
should be large enough to efficiently carry off the collected
leachate. The length of drainage pipe should be no longer than the
maximum length which a clean-out device can effectively reach.
However, if clean out 1s not provided for int he design, a degree
of redundancy may compensate for pipe plugging. The spacing of the
drainage pipe depends on characteristics of the drainage layer, and
on the impingement rate of 1iquids. DEQ is, therefore, not
specifying minimum spacing or pipe diameter in this guidance.

Secondary containment, such as collection sump, s essential for
leachate which has been collected and drained from the

impoundment. A monftoring proposal for the secondary containment
structure must be included in the application. Leachate management
shall be addressed to include the method for final disposal use or
reuse of the leachate.
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Alternative leachate collection systems that provide a similar
level of protection, or are more effective than the granular system
described preciously, may be used. These alternative systems such
as plastic nets can be very thin and still have the drainage
capacity of a sand layer one foot thick. These systems should be
capable of maintaining a leachate head of one foot or less,

The following features should be evaluated when substituting a non-
granular leachate collection Ssystem for a granular medium:

Ability to verify performance

Hydraulic transmissivity

Compressibility

Compatibility with 1iners and leachate

Ability to collect leachate and leachate storage
Useful life of the system

O0O0OO0ODOO

Surface Water Diversions

The configuration of surfa-e water diversions for a mining facility
depends on the climate ang topography of the site area. One major
key to controlling leachate generation is design and operation of a
mine or minera) processing activity in a manner to exclude surface
water from areas where infiltration may affect groundwater

quality. During the active stage of operation, prior to closure,
uncontrolled runoff may flood the site and increase the potential
for leachate generation. The remedy to this problem usually
requires a surface water diversion and drainage system, properly
designed, operated, and maintained for the specific site. Computer
models, such as the HEC series, may guide the assessment of surface
water effects.

In general, surface water runoff may be diverted and drained from
the mine and process site by using engineered features such as
dikes and/or channels. Dikes are usually designed to protect
lowlands and excavated areas against periodic inundation by storm
flow or high water. They are most commonly constructed with earth,
although other materials such as concrete are also used. Open
channels or ditches are an alternative to dikes for the diversion
of surface water runoff. The choice between dikes and channels
mainly depends on topography of the site. Use of & combination of
dikes and channels may be necessary for certain sites.

The design considerations of surface water diversions are :
influenced by: precipitation (intensity, duration, distribution),
watershed characteristics (size, shape, topography, geology,
vegetation), runoff (peak rate, volumes, time distribution), and
degree of protection warranted. Timely maintenance {s necessary
for the continued satisfactory operation of surface water
diversions, The principal causes for failure of surface water
diversions are channel and bank erosion, sedimentation, and
excessive growth of vegetation. Poor design may also result in
failure of these systems if they are not built to handle large
enough flows,
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Off-site runoff controls prevent stormwater from entering the site
while on-site runoff controls prevent discharge caused by
precipitation on the facility site It is recommended that natural
or constructed features be capable of handling the 100- year, 24-
hour, stormwater event, either through containment or diversion.

Tailings Treatment, Depositional Processes, and Collection Systems
in Tailings Impoundments. -

Tailings treatment and depositional processes can effectively
reduce potential contaminant levels in tailings leachate, reduce
tailings permeability, and reduce the hydraulic head within the
tailings pile. Both treatment and depositional processes will
depend on the nature of the tailings produced.

A1l tailings should be thickened prior to deposition to remove the
maximum amount of water practical for reuse in the mineral
processing operation, using as 1ittle water as necessary to
transport the taflings to the impoundment yet enough water to
minimize pipeline wear. Depending on composition, the thickened
tailings may require treatment to neutralize pH, reduce contaminant
levels, or neutralize cyanide in the case of precious metal
leaching operations.

The thickened tailings should be deposited upstream of the tailings
dam in a manner that achieves maximun size separation. In this
way, coarse, pervious material may be used as beach deposits near
the dam, while fine silt and clay size material is deposited
further away from the dam. Cycloning can achieve effective size
separation. Deposition through spigoting alone represents a less
effective technology because it does not generally accomplish the
best and most efficient size separation.

To reduce seepage through the waste material, water should be
recycled from the tailings pond where fine sediment has settled
out. Several methods are available to collect this water. Removal
of the water from the tailings pond and from deposited taflings can
lessen the hydraulic head within the tailings pile and can help
prevent the infiltration of 1eachate below the pile.

The use of decant towers respresents a very effective method of
collecting tailings pore water and surface fluid from the taflings
pond. The systems, usually consist of one or more towers raised
pro?ressively to remain operational during the 1ifetime ofthe
facility and into the closure period. In the most effective
design, drainage from decant towers is connected to a collection
system under the tailings impoundment that drains into a collection
pond for subsequent reuse in processing, evaporation, or treatment
and disposal. Other decanting systems fnclude the barge-pump
method, and the syphon-reclaim system. Both of these methods
require more maintenance and do not dewater tailings in-place as
the decant towers can.
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Leachate collection systems at the base of the tailings impoundment
are also employed to carry leachate from the tailings through the
dam to a collection pond for reuse or treatment and disposal, to
further reduce the hydraulic head and infiltration potential below
the pile.

Tailings Dam Systems

Dam systems should be designed and constructed to prevent failure
resulting 1n a surface discharge. Surface discharges have the
potential of adversely affecting groundwater quality through the
migration of tailings and wastewaters off-site. The dam must be
located in a Structurally stable area. The stable substrate must
be able to bear the weight of the dam system. Al} unstripped
portions of the site should be cleared and grubbed. If stripping
is not practical, control measures should be employed to reduce
infiltration beneath the dam. The soil beneath the dam site should
be stripped to bedrock where practical,

Tailings dams are commonly constructed in zones or layers, with an
impervious dike or zone, and compacted materials consisting of
native soils, borrowed fill, overburden, tailings sand, or a
conbination of these (Figure 3). The types of materials used to
construct the dam should be chosen so that when compacted they
prevent seepage through the dam. As mentioned previously, leachate
can be collected through a drain system, and separated fluids can
be decanted from the tailings pond.

Dam height must be sufficient to maintain enough freeboard to allow
for the retention of water in the tailings pond and runon. Dan
embankment stability must be ensured through an analysis of the
proposed lifetime of the facility and the storage volume needed,
dam height, slopes required, construction methods, strength of
construction materials, and the potential for earthquakes. Dams
should also be protected from erosion and re-vegetated after
closure, and where practical, during the operational lifetime of
the facility.
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TABLE VII

Description of Tailings Dam Systems

1. Substrate: Impermeable or sealed to achieve 10 =6 cm/sec.

Construction Materials: Native soils, borrowed fill, or
overburden. Tailings not used as dam material,
Impermeable Zones: Forming the dam core and/or on the upstream
side of the dam.
Construction Method: Rolled Fill,
Hydrologic Controls: 1Including the following:
a. Leachate collection, decant, or other tailings water
extraction upstream of the dam.
b. Toe drain or pressure relief system on the downstream
side of the dam.

c. Collection of fluids in pond downstream of the dam.

‘Substrate: As listed in No. 1 above.

Constrhction Materfals: Native soils, borrowed fill, or
overburden, with coarse separated tailings used in the upper
portions of the dam.

Impermeable Zones: Starter dike constructed to ensure dam
stability and prevent seepage through the toe of the dam,
Construction Method: Centerline, Downstream, or Rolled Fil1.

Hydrologic Controls: As listed in No. 1 above.
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(Cont.)

3.

Be

Substrate: As listed in No. 1 above.

Construction Materials: Starter dike of native materials.
Compacted sand dikes overlying starter dike. Coarse separated
taflings deposited adjacent to dikes. Slimes deposited upstream
from the dam.

Impermeable zones: Compacted tailings sand and slimed layers only.
Construction Method: Upstream Method where dam wall is
progressively raised upstream, building onto deposited coarse
tailings fraction. Height ¥s controlled such that the failure
radius is maintained within the coarse deposits (beach zone).
Hydrologic Controls: As listed in No. 1 above.

Other dam systems similar to Numbers 1, 2, or 3, with fewer
hydrologic controls.

Other dam systems similar to Numbers 1, 2, or 3, with fewer

hydrologic controls and a2 more permeable substrate.
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Dewatering and Pumped Mine Water

Many active mine facilities require dewatering and disposal of
pumped mine water. The type of containment or method of discharge,
for water produced from mining operations depends on the water
quality, Disposal of water pumped from mines or wells to dewater
shafts and adits, and reduce infiltration potential should be
accomplished in a manner that minimizes pollutant discharge. NPDES
permits may be required for this disposal,

Pits, Shafts, Adits, and Other Mine Workings

Pits, shafts, adits, and other mine workings should be designed and
operated with consideration given to controlling seepage and
preventing discharge from these mined areas to the groundwater.
The following control measures may be appropriate depending on
technical feasibility, cost factors for existing facilities, and
the concentration of pollutants in water coursing through mine
workings:

a. Underground mine workings sloped for water drainage to lined
sumps and/or to the surface where it may be contained or
discharged in an acceptable manner based on pollutant
concentrations. In many cases, this water may be reused within
the mine operation.

b. -Major permeable zones such as faults or permeable bedrock
sealed where these zones represent potential paths of pollutant
migration to groundwater.

C. Drill holes properly abandoned in a manner consistant with
Arizona Department of Water Resources specifications,

d. Surface access restricted to prevent illegal dumping or
discharge.

e. Pits designed, maintained, and closed in a manner to minimize
hydrologic connection with aquifers,

f. Surface water diverted.
General Closure Considerations

An Aquifer Protection Permit will include a closure plan. The plan
should assure that the closed facilfty will have no adverse impact
on groundwater quality in the future. The design features for
discharge control involved in closure are a part of BADCT for the
facility. Other portions of the closure Plan such as post-closure
monitoring are discussed in the closure section of the Aquifer
Protection Permit Guidance Document.

a. Tailings Impoundments (A1l Tailings Disposal Areas)
Post-closure discharge control at a tailings impoundment is
accomplished by 1imiting the amount of water enterffb the pile
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and/or treating or neutralizing the tailings to reduce
constituent concentrations in the rinsate. For organic
substances referenced under A.R.S. 49-243.D., concentrations
must be reduced to the maximum extent praticable regardless of
cost. Cover design and maintenance of cover integrity are the
focus of BADCT for closure. There are four main components to
the design of an effective impoundment cover: 1) Cap Material
(acting as a hydraulic barrier); 2) Final Cover Material; 3)
Vegetation and other erosion protection; 4) Final Surface
Configuration. If the tailings are treated or neutralized, the
selection or use of a cover material is not as critical,
However, the fina)l surface configuration of the impoundment and
revegetation remain as fmportant parts of BADCT for the
facility,

The cover material forms a hydraulic barrier to prevent
entrance of surface water and precipitation., The performance
of a cover material s Judged by its permeability. The
objective of having a lower permeability in the cover than in
the tailings impoundment liner is to prevent accumulation of
water in the tailings impoundment. The hydraulic barrier
should be installed with grades that will conduct drainage away
from the center of the facility to the outer edges where it may
leave the site. The barrier should be field-tested for
permeability after installation.

The final cover material serves two purposes: to allow water
excluded by the hydraulic barrier to flow off-site and to act
as a substrate for vegetative stabilization. Also, the final
cover can serve to control dust. The most effective cover
design includes two layers to perform these functions. The
bottom layer is a permeable sand unit. The upper layer should
be a cohesive soil that wil; support plant growth and resist
erosion,

The vegetation on a tailings impoundment cover can provide dust
control and protect the various layers in the design from
erosion. It can also act to transpire moisture out of the
sofl. It is important to match the vegetation to the climate
and sofl so that ‘t will grow with minimum frrigation and
maintenance., It is also fmportant to select vegetation that
does not have deep root penetration because roots may breach
the hydraulic barrier. Plans for vegetation may include a
scheme to use annual vegetation early to achieve soi)
stabilfzation and change to perenials for long-term
protection. Additionally, engineered erosion protection using
fabrics, etc. can be effective working in conjunction with
planned revegetation.

The final surface configuration of a tailings impoundment
should be designed to conduct surface water runoff away from
the facility. However, grades should not be so steep that they
cause excessive erosion of the cover soil. Any future surface
land use must be consistent with a strategy to maintain the

impoundment cover integrity. ﬁ
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b.

Ponds, Ditches, Trenches, Piping, Tanks, Processing, and’
Storage Areas

For closure of all ponds, ditches, trenches, piping, tanks,
processing and storage areas containing leachate, raffinate,
make-up solutions, pregnant solutions, or any other 1iquids,
solutions may be disposed either by discharge or containment
and evaporation., If discharge is the chosen option, solutions
should be treated or neutralized. For organic substances
referenced under A.R.S. 49-243.D, concentrations must be
reduced "to the maximum extent practicable regardiess of
cost™. In many cases the solutions may be disposed of by
evaporation. Following evaporation, any remaining residues or
sludges must be analyzed prior to disposal at an approved site.

All liners should be fnspected for holes, tears, rips, or gaps
prior to removal and/or backfilling to identify whether site
remediation mfght be necessary. After backfilling, the ground
should be restored to its original surface configuration and
revegetated. Tanks and piping should be inspected after
solutions have been removed to determine integrity prior to
closure.

Chemicals should be removed to a safe area for subsequent use,
sale, or disposal. Al emptied containers should be rinsed,
treated, and neutralized, and returned to the supplier or
disposed of in an appropriate manner at an approved landfill.

9. Other Recommended Control Features (Not Part of BADCT)

Chemical Storage

Chemical storage areas must be designed to prevent the
discharge of 1iquids to the vadose zone. Discharge control at
chemical storage facilities should consist of construction of
an impervious cement or asphalt pad, compatable with the liquid
chemicals stored in containers within the area. The pad should
be surrounded by berms or walls made of cement or asphalt. The
pad and berms or walls should be free of gaps and cracks, and
underlain by a synthetic 1iner. The berms or walls should be
capable of containing at least 10% by volume of the total
11quids stored, or the volume of largest 1iquid container,
whichever is ?reater. The facflity should be constructed to
protect containers from the weather. Protection should be
provided for the entire storage area agafnst run on from the
100- year, 24-hour storm-water event. Dry chemical storage
areas, 1f separated from 11quid chemical storage, need only be
protected from the weather and run on from the 100- year, 24-
hour stormwater event. Incompatible materials, such as acids
and bases, should be kept in separate areas.
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b.

Processing Areas

A1l processing areas, such as vat leaching, solvent extraction,
concentrating, and refining, must be designed to prevent any
discharge to the vadose zone. Ideally, containment systems
should be sufficient to hold the processing fluids from the
largest vessel, vat, or tank within each drainage area or 10%
of the total flufd volume, whichever is greater. If the area
s uncovered, the volume should also be sufficient to hold the
precipitation from a 100- year, 24-hour stormwater event, The
areas should be constructed of an impervious cement or asphalt
pad compatable with the 11quids used in processing, surrounded
by berms or walls of the same material free of gaps and cracks,
and underlain by a synthetic liner.

Pipelines

Pipeline systems should be constructed to contain or recover
Teaks that may reach the vadose zone with the pote-:ial of
acversely affecting groundwater quality. In instances
requiring maximum protection, the pipeline should be placec
w.thin or over a trench or area lined with concrete, asphalt
free of gaps or cracks, or synthetic material. The liner
system should have 1ined collection and recovery ponds at low
points along the pipeline, with sufficient capacity to contain
gravity flow of fluids from adjacent high points. The pipeline
should be protected from flows resulting from the 100-year, 2i-
hour stormwater event. At all water or dry wash crossings the
pipeline should be encased in a liner pipe. An automati-
pipeline failure - shut down or warni-. system should be
installed for leak prevention.

Barrier or Recovery Wells

Some facilities operate a series of wells to reclaim tailings
water from the subsurface prior to fts intercepting an aquifer
or in areas where no natural aquifer exists. These wells are
located within the plume of seepage of the tailings pond. The
water can be pumped directly to the mill circuit, or it may
first be held in a pond or tank. Pump back systams can be used
as a secondary or backup control measure as a contingency in
the event that discharge has occurred. Because this type of
control acts to keep the facility within Aquifer Water Quality
Standards at the point(s) of compliance, pump back systems only
help the facility comply with A.R.S. 45-243.B.2. and 3.

E. System Design Elements

1.

Optimal System: Double 1ining; leak detection/collection between
1iners; prepared and compacted subgrade; surface water controls

The optimal technology for precious and base metal leaching and
taflings facilities consists of the above elements for those
segnents and components 1isted in Section a., Applicability. While
all these elements are present in the optimal design, the specific
design of any single element is dependent on: 1) site suitability



for the design element and technical feasibility; 2) extent to
which site characteristics can function to control discharge; 3)
discharge control performance level of other design elements; and
4) the chemical characteristics of the discharge, particularly if
constituents referenced in A.R.S. 49-243.D are present. As an
example, systems using two synthetic 1iners and those using a
synthetic and clay 1iner may both be considered as optimal, as
could leachate collection systems installed with or without
perforated piping, depending on the specific application. In some
cases, the relative merits of various technologies may be in direct
conflict: the greater impermeability of a synthetic secondary
liner may be offset by the cyanide attenuation potential of a clay
secondary 1iner. Additionally, the sophistication of one element
of the system, such as the leachate collection system,

2. Applicability: Demonstrated for base and precfous metals
solution ponds; used on some precious metals leach pads;
generally available for solution ditches,

b. Types of Systems

1) Primary Yiners generally consist of synthetic materials
such as high or low density polyethylene (HDPE, LDPE) or
polyvinyl chloride (PVC), varying in thickness from 30 to
100 mil depending on the application, Secondary liners may
be constructed of these same materials or of natural

matgria]s such as clays and silts compacted to achieve 1 x

10°°® cm/s or less (see Section D.1. for discussion of liner

design and compatability). More information regarding
liner selection for specific facility types is found in

Section IV.F,

2) Leak detection/collection systems may consist of a layer of
sand, gravel, geotextile or other permeable material
located between the two 1iners and connected to a system
capable of removing any collected fluid before significant
hydraulic head is i{mposed on the secondary liner.
Perforated pipes can be placed within this layer when
necessary to promote drainage, however, such piping is not
required for an optimal design if hydraulic performance of
the permeable layer is sufficient. Further {nformation
regarding 1eak collection design elements for specific
facility types is found fn Section IV.F.

3) Site preparation must precede installation of any 1iner
System. Subgrade requirements vary depending on the nature
of the 1iner and the facility type. Further guidance on
the optimal level of site preparation is found in Section
Iv .F.

4) Surface water run-on controls include ditches, berms or
other such structures which 1imit the run-on of

«- precipitation to a facility. The objective of run-on
controls should be to control or contain up to the 100-
year, 24-hour storm event in such a manner that pollutant
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2.

discharge is avoided. While included as part of the
optimal technology, the extent and complexity of surface
water controls is highly dependent on topography, and also
dependent on the sophistication of the other design
elements. Section IV.F. offers further guidance of
selection of the optimal level of surface water diversion.

Alternate System: Single 1ining; localized double 1ining and/or
leak detection/collection; prepared and compacted subgrade; surface
water controls

These technologies represent both the optimal system for the
industry segments and components 1isted below under .
"Applicability". Also, they represent an alternate system to the
optimal one 1isted previously, when justified by site-specific
conditions to achieve a similar level of pollutant control.

a. Applicability: Demonstrated for precious metals leach pads if
a synthetic 1iner is used, precious metals tailings ponds

b. Types of Systems

1) Single line-s may consist of synthetic or natural
materials. _iners of natural materials may be constructed
with imported clays or silts installed in 6 inch 1ifts or
may consist of scarified and recompacted in-situ material,
if suitable. Bentonite or other clay minerals can be added
to natural soils to reduce their permeability. Additiona)
information on consideration fnvolved in lining of
facilities is found in Section IV.F.

Some facility types are amenable to localized double 1ining
and leak collection/dectection systems. Two applications
of this technology have been demonstrated for precious
metals leach operations. Pads with drains internal to a
heap can be constructed with a double 1iner beneath these
drains, A pervious material such as sand, and where
necessary, perforated pipes, can be placed between the
layers to remove this solution and =1iminate significant
hydraul ic head from the secondary liner. When solution
ditches are external from the heap, and therefore subject
to inspection and repair, a simplified system of doubdble
1ining and leachate collection is the optimal technology.
In such a case, the compacted subgrade serves as the
secondary 1iner and a perforated pipe can be placed
directly between the primary and secondary 1finer without
use of a sand or gravel drainage layer,

Some precious metals tailing ponds are also amenable to
localized double 1ining and seepage collection. When
topography and the physical characteristics of the tailings
allow use of the sub-areal deposition technique, a
localized double 1ining and 1eachate collection system can
be installed. In this application, the subgrade of the
{mpoundment is reworked to provide a low permeability liner
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on the order of 1 x 10-6 cm/s or less., A blanket drain is
then placed on top of the liner. 1In the area where the
pond will be maintained, an additiona) s0il liner can be
fnstalled. However, this liner is not meant to be
'impermeab1e"; rather, it is tight enough to maintain a
pond so that water may be reclaimed for reuse in the

mill. Some seepage is transported by the blanket drain to
8 toe drain pipe and is then piped through the dam to a
collection pond,

Another type of double Tining for precious metals tailings
ponds also involves a compacted subgrade as the bottom
liner. A series of finger drains 1s then cut into the
basin and these trenches are filled with drain rock., These
drains are then routed to a toe drain and solution is pi ped
throught the dam for collection, A geotextile may be used
to prevent clogging with fine material, If the ore and
milling practices allow, a layer of tailings slimes should

On systems and their implementation is
found in Section Iv.F.

2) Regardless of the type of liner system used, some level of
site preparation is necessary. See Section Iv.F. for
further information,

3) See Section IV.F, for a discussion of surface water run-on
controls,

Alternate System: Single lining; Prepared subgrade, surface water
controls

This technology represents the optimal system for the facility
types listed below and may also be used as alternate system for
Previously listed facilities if justified by site-specific
conditions to achieve a similar level of pollutant control,

a. Applicability: Demonstrated for base metals heap leach pads
and taflings impoundments, . ‘

b. Types of Systems

1) The single Viner for base metals heap leach pads and
tailings impoundments may be natural or synthetic .
material. General information on liners 1s included in
Section IV.F. For base metals taflings impoundments, a
base layer of tailings slimes deposited within the
impoundment may be adequate to form part of the Yiner
system. The effectiveness of tailings slimes as a barrier
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4.

5.

2) As with more complex liner systems, subgrade preparation is
necessary for single 1ined facilities. See Section IV.F.
for additional information. Some level of site preparation
may also be necessary prior to slime sealing of base metal
tailings ponds. : :

3) Control of surface water run-on is routinely practiced
except in cases where topography 1imits the feasibility of
such diversions, or where the upgradient water shed does
not contribute significant amounts of run-on. However, in
water short areas, the facility may be designed to enhance
the run-on of surface flows. Section IV.F. provides
further guidance on the application of surface water
diversions.

Alternate System: Prepared subgrade; surface water control

These technologies represent the optimal systems for the industry
segnents and components 1isted below. They may also be substituted
for previously listed optimal technolgies if justified by site-
specific conditions to achieve a similar level of pollutant
control,

a. Applicability: Demonstrated for dump leach facilities and base
metals tailings impoundments.

b. Types of Systems

1) In applications where 1iners have not been demonstrated as
available technology, such as existing base metals dumps to
be leached and tailings impoundments, facilities may be
constructed on prepared subgrade. Where dump leach
operations make use of near-surface bedrock to promote
recovery of leach solution, the level of subgrade -
preparation may be minimal. Demonstration of 1ow
permeability subgrade will be necessary.

2) Control of surface water is an important technique in some
cases where 11ning of existing dumps is not feasible. The
technique may have minimal importance for dump leaching,
where the run-on of precipitation may in fact afd in the
leaching process.

Alternate System: Natural subgrade; surface water control

These technologies represent the optimal systems for the industry
segnents and components 11sted below. They may also be substituted
for previously 1isted optimal technologies 1f justified by site-
specific conditions,

8. Applicability: Demonstrated for dump leach facilities and base
metals tailings ponds.
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b.

Types of Systems

1) In applications where subgrade preparation is not necessary
or feasible, such as where the subgrade is of sufficiently
Tow permeability and where the topography is extreme, the
subgrade may be used in its natura) state,

2) Control of surface water is an important technique in some
cases where 1ining is not a demonstrated technology. The
technique may have minimal importance for dump leaching,
where the run-on of precipitation may in fact aid in the
leaching process.

F. Specific Design Elements

1. Base Metal Dump and Heap Leaching Systems

Facility Description

Within the base metals subcategory, copper leaching facilities
extract copper by passing a solution of sulfuric acid or water
through a pile of run of mined or crushed ore. The solution
dissolves the copper bearing minerals and the leachate is
collected at the base of the pile. This pregnant solution is
then typically sent to a solvent extraction plant where it is
mixed with an organic solvent, usually kerosene based,
containing chelating agents to wrest the copper (and some other
metals) from the immiscible water based leachate. A
concentrated sulfuric acid solution is then used to recover the
metals from the organic solvent. The solvent is recycled
through the process. The concentrated sulfuric acid becomes
the electrolyte for the electrowinning process, which plates
the copper out of solution onto cathodes. The leaching
solution (raffinate) from the solvent extraction process is
recirculated back onto the top of the ore pile for continued
leaching.

Copper may also be extracted from pregnant solution in a
precipitation plant. 1In this process, copper is precipitated
on scrap iron, and the resulting material is then introduced to
a smelter,

Low grade sulfide ores which do not Justify the costs of
crushing, milling and flotation are subjected to dump

leaching. Natural topography and the site geology are employed
for collection of the 1eachate and protection of aquifer
quality. Its low grade also requires that haul distance be
kept to a minimum, and these dumps are normally constructed
adjacent to a pit. Some sul fide dump leach operations require
only water to extract copper, as the ore generates its own acid
from the oxidation of pyrite and chalcopyrite. Oxide ores
require the addition of acid in order to leach effectively,
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The key BADCT components in copper leaching operations are
those design elements, operating practices and closure measures
which control pollutant discharge. These include leach pile
liners and leachate collection system, collection ponds and
ditches, ponds associated with the solvent extraction and
electrowinning operations, disposal of spent solutions, surface
water controls, contouring and covering. Each of these
components is discussed in detail below.

Design, Construction and Operation of Leach Pads

The technologies discribed in this section are generally only
feasible for new leaching facilities. Those technologies also
applicable to existing facilities are so indicated.

1) Site Preparation: Clearing and grubbing s normally done
as preparation for compaction of liner installation in
order to minimize the potential pathways for seepage of
solution to the subsurface and to groundwater. In some
cases, the ground is then treated with a biocide to
eliminate plant growth which could affect liner
performance. Compaction may serve to inhibit discharge of
leaching solutions and to provide a firm, smooth subgrade
for installation of 1iners where necessary. For leach
pads, the need for and extent of compaction required is
dependent on several factors: a) soil type; b) ability of
soil to funtion as liner; and c) chemical attenuation.
Installation of synthetic 1iners requires a smooth, stiff
subgrade to avoid punctures and tears of the liner,
geotextiles beneath the l1iner may also protect liner
integrity. The degree to which subgrade preparation is
necessary is dependent on the 1iner materials and the
thicknesses and the physical characteristics of any
overliner (drainage blanket) as well as the characteristics
of the ore ftself.

In 21} cases, environmental factors must be considered in
developing the apr-opriate site-specific BADCT. The depth
to groundwater alc-g with pollutants attenuation
characteristics o! che site and the presence of natural
barriers to seepage, such as bedrock or relatively
impermeable strata, may be factored in to the level of site
preparation necessary to control discharge to aquifers.

2) Liners

if. Design: Specific design elements are dependent on
the conditions existing at the site. The topography
of the available leach site generally determines the
pad configuration. 1In some steep terrain,
constructfon or installation of a 1iner may be
technically infeasible and may not be necessary if
site characteristics achieve performance similar to a
liner system. In relatively flat areas, pads can be
designed to drain to a single solution collection
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ditch external to the heap. In mountainous or
rolling terrain, modified valley-fi11 pads take
advantage of the existing topography and the leachate
is collected in internal ditches which follow the

“natural drainages. The need for and characteristics
of an overliner, which can protect a liner from
punctures and promote drainage of the heap, is
dependent on the ore size and angularity, and the
method of initial pad loading.

f1. Materials: Many leach operations utilize synthetic
1iners to maximize leach solution recovery. Liner
type and thickness should be determined to maximize
liner integrity based on consideration of the loading
weight of the heap, the puncture properties of the
subgrade and the overliner, and the resistance to
chemical degradation by the leaching solution., Soils
of suitable texture may be reworked and compacted in
place to form an effective fn-situ liner. Where the
native soils cannot be reworked, the choice of a
liner material is based on the availability of low
permeability natural materials and the physical and
chemical properties required of the liner.

ii. Quality Control and Quality Assurance: The
effectiveness of any liner can be increased by a
program of quality control and quality assurance so
that the 1iner functions as it was designed.
Specifics of such a program are dependent on the site
itself, the materials being used, and the method of
fnstallation. In general, parameters such as density
and permeability of soil liners and seam integrity of
synthetic liners should be specified and monitored
during construction,

3) Leak Detection and Collection: Leak detection and

- collection methods can be applied to both new and existing
facilities. For existing leach pads, seepage can only be
detected by aquifer monitoring. These facilities should
determine their current impacts on aquifer quality through
use of monftoring wells. Although not a part of BADCT,
mitigation strategies such as pump-back wells must be
considered in the context of the existing aquifer water
quality and the requirements of A.R.S. 48—243.8.2. and 3.
For new leaching operations at existing dumps, leak detection
is 1ikewise only possible through monitoring wells. Leak
collection may be accomplished through interceptor systems.

New heap leach facilities constructed on pads can be
designed to incorporate leak detection and collection
systems. In assessing the potential for significant
hydraulic head to form on the 1iner, consideration must be
given to the leaching cycle, the leach solution application
rates, the drafnage characteristics of the ore and the
overliner, the gradient of the pad, and whether or not the
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pad was segmented with internal berms to direct leachate to

- the collection ditches. In most cases it is only beneath
the leachate collection ditches that significant hydraulic
head is exerted on the liner. A leak detection and
collection system can be as simple as the placement of a
perforated pipe under the liner of the ditch or as complex
as a double 1iner system with sand or other pervious layer
and piping installed to collect any seepage. Internal
ditches may require the more elaborate of these designs,
since it will not be feasible to repair them if Jeakage is
detected. Solution collected in these systems should be
returned to the recovery circuit.

As with all other BADCT determinations, the selection of
any leak detection and recovery system may consider site
specific factors including the depth to groundwater and the
nature of the strata beneath the facility.

4) Surface Water Control: The use of surface water run-on
control is generally applicable to both new and existing
facilities. Design considerations are influenced by
precipitation (intensity, duratior, distribution), water
shed characterizations (size, shape, topography, geology,
vegetation), run-off (peak rate, volume, time
distribution), and the degree of protection warranted. A
facility's need to "harvest" additional water should be
considered. Proper maintenance is necessary for the
continued satisfactory operation of surface water run-on
controls,

Design, Construction and Operation of Solution Ponds and
Ditches

The technologies presented in this section are generally
appropriate for new facilities. However, it may be feasible at
some existing sites to employ some of these controls depending
on the amount of discharge reduction which could be achieved.

1) Liners

i. Design: Ponds may be designed and constructed with
double 1iners and leak detection systems installed
between the liners, unless site conditions allow use
of alternate technologies. A single liner may be
fnstalled in solution ditches.

1. Materials: Solution ponds requiring double Viners
may be 1ined with two synthetic 1iners or with a
primary synthetic 1iner and a natural secondary
1iner. The choice of synthetic 1iner material and
thickness, and sofl liner specifications should be
based on site conditions and required chemical and
physical parameters.
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iii. Quality Control and Quality Assurance: 1In general,
quality control and Quality assurance considerations
for pond and ditch Yiners is the same as that for pad
liners.

2) Leak Detection and Collection: A1l new ponds should be

designed with leak detection and collection systems. For
double 1ined ponds, these generally consist of a pervious
layer between the liners, with any seepage collected and
returned to the system. Specifics of the design depend on
the site topography. For single lined solution ditches, a
more rudimentary system is adequate, since inspection and
repair is easier than for ponds.

Closure of Pads, Ponds and Ditches

The closure technologies presented below apply to both new and
existing copper leach pads, ponds and ditches. Few, if any,
copper leaching operations have yet undergone closure, and
therefore, these technologies may not be considered to be
demonstrated specifically for this type of operation. However,
these methods have been used as environmental controls at mine
facilities other than copper heap leach operations.

1) Surface Water Diversions: The diversion of run-on around a
spent ore pile can limit the amount of infiltration angd
seepage upon closure of the facility. The need for and
type of diversions is dependent on the topography of the
site, the area of the watershed above the facility, the
relative rates of precipitation and evaporation, and the
water retention ability of the spent ore.

2) Flushing of Heaps: Spent oxide ore may be flushed with
water to rinse out residual acid. This technique will only
be workable if no significant sul fide mineralogy is
present. It should be noted that this technique has not
been demonstrated in the copper segment of the industry,
However, rinsing of residual cyanide is routinely practiced
in the precious metals segment,

3) Contouring: Contouring of leach piles can reduce the
potential for discharge of seepage to aquifers by reducing
ponding on the surface and promoting controlled surface
run-off. This is especially true when benches or cells
have been constructed on the ore piles to maximize
infiltration during the operational phase of the
facility. Ponds and ditches can be graded to prevent
ponding and infiltration when necessary,

4) Cover: In cases where the diversion of run-on and the
removal of cells and benches from spent ore piles is
fneffective in controlling pollutant discharge, some type
of cover may be appropriate. Covers may range from soil
caps to soil and vegetation and in some cases, synthetic
membranes. It should be noted that none of thjfe covering

i
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techniques have ever been used for these specific facility
types. Therefore, they are not demonstrated and may not be
technically or economically feasible.

2. Base Metal Tailings Impoundments

Facility Description

Tailings impoundments are used for the disposal of waste
material from ore concentrating facilities. In the copper
industry, concentrating generally includes the processes of dry
crushing, wet grinding and froth flotation. The product of the
flotation process, copper concentrate, is then sent to a
smelter for further processing, while the waste material,
taflings, is sent to a tailings pond for disposal., The
concentrate must be dewatered prior to its introduction into
the smelter; the water is in almost all cases recycled to the
nilling circuit. The tailings are normally thickened prior to
deposition in the tailings pond, and the excess water is also
recycled to the mil1., This minimizes the amount of water
placed on the pond and thereby minimizes the amount of water
Tost to evaporation or required to be pumped back to the

mill. The thickened tailings must retain sufficient water to
allow their continued flow without undue wear on the tailings
pipelines. The supernatent pond of wate- which forms on the
tailings after deposition is normally recycled to the mil}
either directly via a barge mounted pump or after it has been
decanted to a separate decant pond.

The disposal of mi1l tailings and any water associated with the
ore concentrating process are subject to application of BADCT,
The key elements include depositional practices, tailing dam
and impoundment design and construction, reuse of tailings
water, and surface water control.

Design, Construction and Operation of Copper Tailings
Impoundments

The following technologies are generally applicable to both new
and existing copper taflings disposal facilities:

1) Thickening: Tailfngs generally should be thickened prior
to deposition to remove the maximum amount of water
practical for reuse in the mineral processing operation,
and using as 1ittle water as necessary to transport the
tailings to the impoundment. The abrasive characteristics
of the thickened tafilings slurry must be considered so as
to avoid excessive wear on the tailings pipeline which
could shorten the 1ife of the pipeline or lead to pipeline
ruptures.

2) Depositional Practices: There are a number of techniques
which can be used for deposition of taflings. To varying
degrees, these techniques achieve a size separatjon of the
tailings solids. The coarse solids can be depo’gted on or
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3)

near the dam, while the finer silt and clay size fractions
can be placed further from the dam and beneath the ponded

water,

Such practices can aid in minimizing seepage

through the tailings and in ensuring the structural

stabil
reduci

ity of the dam itself. The effectiveness of each in
ng the potential for discharge to an aquifer 1s

dependent on a number of parameters, including the physical
characteristics of the ore, the fineness of grind in the

mill,

and the design of the tailings dam and impoundment.

The applicability of these techniques is also dependent on
the materfals and method of dam construction and whether
the facility is new or existing. The following methods are
typically used §n the industry:

1.

i,

Cycloning: This technique can be quite effective in
achieving a size separation between fine silts and
clays and coarse sands but is normally used only in
conjunction with dam construction because of the
large localized build-up of sands surrounding the
cyclones. Once the cyclones are used to raise the
dam, the tailings may be deposited by some other
technique which spreads the tailings out more evenly
across the entire impoundment. The applicability of
cycloning is also highly dependent on the particle
size distribution of the taflings solids and the
pressure head available to operate the cyclones,

Spigots: Spigoting utilizes the differential
settling of particles to perform a size separation as
tailings are deposited in an impoundment. 1Its
relative effectiveness is dependent on the slope on
which deposition takes place and the velocity of the
discharge, as well as the grain size distribution of
the tailings solids. Spigoting may also be used to
direct the ponded water to the selected location
within the impoundment.

Tailings Dam Design

Tailings dam design considerations for BADCT are applicable
only to new facilities. 1In this fndustry segment there is
no single dam system which can be Judged optimal. However,
the optimal system 1s one which meets the objectives of:

i.

1i.

fii.

Retention of waste material under the most intense
storm event expected during the life of the facility,

Operation of the pond system to restrict seepage
through coarse fraction of the tailings pile and dam.

Integration of the dam desfgn with leachate
collection systems.
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4)

The specific design of a tailings dam must accomodate a
variety of factors, including the topography of the site,
the availability and cost of materials, and the required
storage capacity of the impoundment,

Taflings Impoundment Design

BADCT for copper tailings ponds may fnclude the use of the
fines fraction of the tailings, called slimes, as part of
the 1iner system to seal the floor of the impoundment.
Depending on the topography and the texture of the soils,
preparation of the site such as clearing of vegetation and
grubbing of the surface provides an added benefit in
seepage reduction. The effectiveness of using slimes as a
1iner is dependent on the particle size distributfon of the
tailings solids. Laboratory or, perhaps, pilot-scale
tests, can ve-ify that tailings slimes will perform as a
low- permeal: liner for the impcundment.

1f organic pollutants referenced in A.R.S. 40-243.D., such
as carbon disulfide, remain in the tailings and will be
discharged to the tailings impoundment, the lir‘-~g and
leachate collection system for that impoundment iust be
desfgned to 1imit the discharge of these pollutants to the
maximum extent practicable, regardless of cost.

Reuse of Tailings Water

As part of BADCT, water should be recycled from the
tailings pond where fine sediment has settled out. Removal
of water from the tailings pond and from the deposited
tailings can Yessen the hydraulic head within the taflings
pile and can help prevent the infiltration of leachate
below the pile. Several methods are available to collect
this water, and the relative effectiveness of each is
dependent on a number of site-specific factors, the chief
one being the configuration of the impoundment itself,
Proper maintenance {s required for any of these systems to
operate effectively.

f. Decant Towers: This system consists of one or more
towers which must be continually raised during the
oper:  ~ to prevent inflow of tailings solids. The
pond . therefore be sufficiently deep so that
raising the tower can be done on a reasonable
schedule. The tower is normally connected to a
pipeline which transmits the water to a collection
pond from which it can be recycled to the milling
circuit.

11. Barge Mounted Pumps: In this system, a pump 1s
mounted on a barge which floats on the pond and
recycles tailings water efther directly to the mil)
circuit or to a reclaim pond for subsequent return to
the mi11. The required pond depth is dependent on
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the design of- the barge and on the configuration of
the pump. A variation on this system is a skid
mounted pump. In this arrangement, a side draft pump
fs used, and it is mounted on a skid which can be
advanced up the impoundment as the pond advances.

iii. Siphon Systems: These systems consist of one or more
siphon 1ines to remove tailings water from the pond
to a reclaim pond down gradient of the tailings
ifmpoundment.

6) Surface Water Controls

Controlling the inflow of surface waters to a tailings
impoundment can 1imit the potential for seepage by reducing
the total hydraulic head exerted on the floor of the
impoundment. The specific considerations involved in
surface water controls for copper tailings ponds are
similar to those given in Section E.1.b.4) for leaching
operations, with one exception. Because of their size and
configuration, tailings impoundments can be effective in
collecting surface water for operational purposes, thereby
reducing the amount of groundwater which must be pumped.
However, the impoundment 1iner must be capable of handling
the excess solution., Where tailings impoundments are
designed to capture surface run-on for operational
purposes, it is necessary to include the upgradient
watershed in calculating the size of the impoundment and in
allowing for sufficient freeboard during operations.

c. Closure of Base Metal Tailings Impoundments

The objective in closure is to restrict future leachate
generation and migration from tailings disposal facilities.
Several techniques can be used depending on site specific
conditions. Also, a balance must be struck between the need to
control discharge and other non-water quality related issues
such as fugitive dust. In areas of low precipitation and high
evaporation, 1imiting the run-on of surface water from the
surrounding topography may be sufficient to eliminate
significant recharge to the impoundment. In some cases,
recontouring of the tailings surface may be necessary to reduce
ponding and promote evaporation of direct precipitation.

Most effective in controlling leachate in a closed
configuration fs the restriction of infiltration from
precipitation and run-on. The use of natural or synthetic
covers and/or revegetation has been used mainly to address air
quality and aesthetic concerns, its effectiveness in reducing
seepage over and above that of surface water control and
recontouring has not been well documented at this type of
facility. Other facilities, such as solid waste landfills,
have effectively used capping, cover, and revegetation
technologies to control post-closure pollutant discharge.

pRALT
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However, vegetation established either directly in tailings or
on a cover of natural materials can be considered as BADCT to
minimize erosion from dam faces and the subsequent potential
for impacts on groundwater. The need for irrigation to
establish the vegetation must also be considered as it effects
the opportunity for water conservation. Recontouring the
slopes and/or the construction of benches and check dams can
also aid in the control of erosion and sediment transport.
Continued operation and maintenance of leachate collection
systems are also important aspects of a closed facility.

3. Precious Metals Heap Leaching

Facility Description

In the process of precious metals heap leaching, ore is crushed
and often agglomerated to bind the fines and minimize
channeling before it is placed on a leach pad. Water is
usually mixed with caustic soda and sodium cyanide keeping the
PH at 10 or higher to keep the formation of hydrogen cyanide
gas to a minimum., The solution §s then applied or sprayed onto
the heap and pregnant solution is collected as it flows down
the sloped 1ined pad base into a collection system of ditches
or trenches feeding ©* - a lined pond. The precious metals are
stripped from the pregnant solution as it is circulated

through beds of activated carbon. The barren solution which
flows out of the carbon processing plant is normally held in a
lined pond before being brought back to the approprate cyanide
strength and recirculated back to the heap (Figure 4).
Integrated facilities which have a taflings pond on site, or
those with sufficient excess capacity in their pregnant pond,
may not employ a barren soiution pond.

Leaching may be conducted on single use (“dedicated") or
multiple use (“restackable") pads. On a dedicated pad, spent
ore is left in place upon closure. A restackable pad is
loaded, leached, and the spent ore ("spoil*) is rinsed and
removed from the pad for disposal elsewhere. The pad can then
be used for further leaching. The decision on which type of
pad to use s based on a number of parameters fncluding ore
mineralogy and available terrain. Ores which can be leached
rapidly may be leached on restackable pads. These pads are
a1s0 utilized where available space for new leaching pads is at
a minimum, In most other cases, the use of dedicated pads
usually has a distinct economic advantage.
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