
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. 

 

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 



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

AU95:0266 
November 22, 1995 

Mr. James A. Briscoe 

Fife Symington, Governor 

Tombstone Development Company/Jab a, Inc. 
2100 North Wilmont 
Tucson, Arizona 85712 

Russell F. Rhoades, Director 

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

Dear Mr. James A. Briscoe: 

File No. 102806 

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, 

, ~~_,-~,~L~6(' 
Charles G. Graf, Manager 
Aquifer Protection Permit Section 

CGG:ld 

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



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

MU95:0121 
April 13, 1995 

James A. Briscoe 
Jaba, fuc. 

Fife Symington, Governor 

2100 North Wilmot Road, #218 
Tucson, Arizona 85712 

Dear Mr. Briscoe: 

Edward Z. Fox, Director 

Inv. #102806 

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 si~, any ongoing remediation based on ADEQ 
compliance actions as well as water qll~ity and waste characterization 4at. already ~ijected at 
the site. i , 'i i ~' ';,', . , 1i,."' , 

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

. : ; ;' 1' .: 

Sin~' ~ ::> _ _// 

~7~ 
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 
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ARJZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
3033 North Central Avenue, Phoenix, AZ 85012 

EDWARD Z. FOX, Director 
(602) 2()7-2203 

FAX (602)207.22IR 

'------........... ----_ ..... "O~~&/ 
WILLIAM D. \VILEY, Deputy Director 

207-2204 
Office of the Administrative Counsel ........ . 207-2212 

Rule Development .... . . .. . . . . .... . ..... 207-2222 
OtTice of Puhlic Am'lirs & Information .. ... ... 207-22IOII----------------t 

Public Information . . . ...... . . . .... . ..... 207-2210 
Legislative Liaison . . . . . ... .. .. .. .. . . .... 207-2216 

r 
JOSEPH C. SMITH 

ADMINISTRATION DIVISION 
207·2307 FAX: 2117·4888 

13usiness & finance . . . .... 207-4755 
Fee Payment .. . . ... . . . . . . .. . 207 -4 742 

Contracts & Procuremenl. . ... .. . . 207-4775 
Contract ()versight 
Purchasing 

(,eneral Services . . ... . ......... 207 ·4720 

Human Resources . . . . . .. 207 -4 7')2 
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 

T 
NANCY C. WRONA 

. AIR QUALITY DIVISION 
207·2308 FAX: 207·2366 

Air Quality Asscssment . ....... . 207 -1347 
Air Data Analysis: Air Quality MoJcling: 
Air Monitl1ring & Data Collection 

Compliance . .... .. . .. . ........ 207-2301 
Permits .... . ..... . .. ... ...... 207-133l! 
Program Plann ing & 

Development ... ... ... .... . . . 207 -13 73 
State IllIplemcntation Plans (SIP) 

Coordination. . . . . . . ...... . 207 ·2.1 7.1 
Vehicle EllIissi(lns. Phoeni~ ... . . . 207 -70()O 

Fleet Inspections Monitoring 
Vehicle Emissions Waivers 

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

Northern Regional Office ... ... .. 77\)-0313 
2501 N. 4th Street. Flagstnff. AZ 86004 
FAX: 779-4396 

..:: Office of Custoll1er Service . ..... ..... . ............... 207 -2214 
-~ Omhuusl;{an; Uoruer Coordinator; & Small Uusiness 

Teclllli~1 Assistance 
(Hike nf"M;j·illl gell1cnt . Uudget and Audit ......... .. ... . 207-4433 
Office (If Program Support & Assistance ... . . . .. . . ...... 207 -4629 

. , 
' ,' 

.~. . .. ~~ 

:., - I 
ETHE~ R. DeMARR 

WASTE PROtRAMS DIVISION 
207.23SJ':; FAX: 21l7··UJ6 

Divisi(ln Support ~ Pollution 
Prevention .:. ~: . . .. . . ... . .. 207-4207 

IIaz;ud(lus W~~t~ ....... '.':". ~" .. 207-4153 
Emergency )~cifxlnse ... .:~. '.":, ' . . 207 ·4150 
IIa/anlous \Vnstc ',,' 

Inspcl"ti(lns . . . . .. .. . . .... . 207 -4152 
Remcdiall'roiects . . .. ~ ..... 207-4189 

Supel f uml ~ . 
Solid Waste .,. . . .. _.:~ .,2:. ,207- ·1\2.1 

Hel")'<:ling .~ .... . . . . . .. ;:-.. ::(. ·.4 07 -·.\.1(,) 
Spedal Wa~ll! . .. ... . .. : . . :-, . §;207 -4463 

Used Oil .. ; 'f: ' . . .......... " ~07 - 4140 
Waste Tiref .. : ... . . .. . .. .. . . . 207 -4198 

Underground ~tOTage Tanks . . .. .. 207-4345 

"4': 

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

1 
BRIAN E. MUNSON 

WATER QUALITY DIVISION 
207·2305 FAX: 207·4528 

Aquifer Protection & 
Reuse Permits .. . ...... .. .... 207-4682 

Drinking Water .. ..... • ~.~ . . . . ... . 207-4619 
Operator Certification -: : . . . . . .. 207-4628 
Water System I'lan Review . . .. . 207-4625 
Wellhead I'rotccti~ln .. ...... . . 207-4425 

Hydrologic Support & 
Assessment ....... ..... .... . 207 -4419 
Pesticides ; Clean I.ake~ ; Water 
!.}uality Standards: SIn face &. 
Groundwater Monitoring 

Surface Water . . . ... .... . . ..... 207-4466 
\Vastewater Plan Review 
NPDES PermiL~: Non-Point Source; 
Slormwater 

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. Congrcss. Ste . 433 
Tucson. p;.J..,. R5701 

Southern Regional Office ...... . . 628-6733 ~ Southern R~gional Office ........ 628-6733 
400 W . Congress. Stc . 433 II()O W. Congress. Ste . 433 
Tucson. AZ 85701 Tucson. /\/. 85701 

'---~\ ' (" J:-----' 
ITol.1. I: HJ-:t-: NUI\IBEH .... ... ... 1-)(1111-234-%77 EI\IEIHa':NCY In:SI'ONSI ·: .... . .. . .. !!'7-1J.\1I I'lIl1J.1C INF()I~I\I:\TI()N UNE . .. . . . . ... 2117-·01111 

Southern Regional Office .. . ... . . 628-6733 
400 W. Congress. Ste. 433 
Tucson. A7. 85701 

Ih,lr II\"",'~ . .' '~ ______ --______ ~~~ ___ ~ ____ ---____ _ 



Pre-Application Meeting Requested Information 

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

• Lo~tion Map- such as a state road map, showing general location of th~ 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 Infonnation· 

o Depth to groundwater, if known. 
o Groundwair flow direction, if known. 

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

o Subsurface lithology, if known (driller'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 Ih 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 fearures 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 

SH:OO:hm 

a:prc:appru·mcmA'ddl 



AriZona DepartmentofEilvironmental Quality 
Water Quality Dlvision 

'. . .... 

··Faet.··Sheet········· 
3033N~ Central Ave.,Ph~~nix,AZ· 85012 . January 4,1995 

AQUIFER PROTECTION PERlVIITS (APPs) 
General Permits & Other Facilities Not Requiring an APP 

(R18-9-126 thru 129, and A.R.S. 49-250.01) 
General permit types 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 gaUons 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 pl2cer mining using onJy 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 nIter backwash 
from potable water treatment systems, evaporative coolers, heat exchange 
systems, condensate from refrigeration systems, and swimming pools with flows 
less than 1000 gaUons/ day . 

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

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

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



o 
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Arizona Department of Environmental Quality 

AQUIFER PROTECTION PERl\fiT 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 

b) Latitude 

1/4, 1/4, 1/4 
===1/4,===1/4,===1/4 

Longitude __________________ __ 

(ADEQ - ~ater Permi ts 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 

(AOEQ-~ater Permits Uni t 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 

(AOEQ-~ater 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-~ater 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 least 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-~ater Permits Unit Form APP 1 - Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 6 

4. CHARACTERIZATION OF DISCHARGE 

summarize past (or anticipated) discharge practices: 

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

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

What is the duration and frequency of the discharge? 

c) List the location of each discharging facility. 

Descriptive 
Name Latitude Longitude 

-------- --------------
-------- --------------
-------- --------------
-------- --------------

(AOEQ·~ater 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 descripti9n of 
--~-pollutant control methodologies for the facility and a 
discussion of why they meet the BADCT requirement. You 
may use this page if convenient. 

(AOEQ-~ater 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. 

(AOEQ-~ater 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: 

c. Who is responsible for the operation of the 
facility? 

Provide the basis for the party's capability: 

' (ADEQ-~ater 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 informa~ion 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-Uater 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 local 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-Uater 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. 





. AQUIFER 
PROTECTION 

PROGRAM 
RULES 

ruNE 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 

Rl8-9-101. 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. "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. 

2. "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. 

3. "Aquifer Water Quality Standard" means a standard established pursuant to A.R.S. §§ 49-221 and 49-223. 
4. "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). 

5. "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. 

6. "Drywell" has the meaning ascribed to it in A.R.S. § 49-331(3). 
7. "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. 
8. "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. 
9. "Injection well" means a well which receives a discharge through pressure injection or gravity flow. 
10. "Notice of Disposal (NOD)" means a document submitted pursuant to R9-20-205(A) prior to the effective date of this 

Article. 
11. "Recharge project" has the meaning ascribed to it in A.R.S. § 45-651(5). 
12. "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 hurilan habitation, 
employment, or recreation. 

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

14. "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. 

15. "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. 

16. "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. DryweUs which are used solely to receive storm runoff, except those that drain areas in which hazardous substances, 

are used, stored, loaded, or treated. 
B. The application of nitrogen fertilizers. 
C. Animal feeding operations. 
D. Activities conducted pursuant to a remedial action order issued or a plan approved pursuant to A.R.S. §§ 49-281 

through 49-287, and RI8-7-101 through RI8-7-110. 
E. 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. 



RlS-9-103. Transition of groundwater quality protection pennit program to aquifer protection pennit 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 
R9-20-202CB) before the effective date of this Article, and which is neither exempted under A.R.S. § 49-2S0CB) or 
RI8-9-lOS, 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 (0) 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 (0) 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 (0) shall be requested to submit permit applications pursuant to RI8-9-107. The list shall be available to the 
public upon request. The list shall be based upon the potential environmental risks to the aqui fers of the state and 
upon the risks to public health posed by the facilities, as determined upon consideration of the following: 
1. The general vulnerability of the aquifer in terms of depth to groundwater and productivity of the aquifer. 
2. Existing aquifer water quality. 
3. The drinking water population potentially affected. 
4. The waste hazard potential of the facility. 
5. 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. 

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

A. A person who has filed a notice of disposal as required by R9-20-20S 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 R9-20-20S 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 persot;l who has filed a notice of disposal as required by R9-20-20S 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 
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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. 

RlS-9-10S. Class exemptions 

In addition to the classes or categories of facilities listed in A.R.S. § 49-250(B), the foHowing 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. 

2. Underground storage tanks which contain regulated substances as defined in A.R.S. § 49-1001(S). 
3. 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. 

Rl8-9-106. Detennination 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. 

B. A person requesting a determination of applicability shall provide the following information: 
1. The name of the operation or activity. 
2. The location of the operation or activity. 
3. The names of the persons who are engaging or who propose to engage in the operation or activity. 
4. A description of the operation or activity. 
5. 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. 

C. 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 anyone of the following: 
1. Is not subject to the requirements of A.R.S. §§ 49-241 through 251 and 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 RI8-9-105. 
3. Is subject to the general permit requirements of A.R.S. §§ 49-241 through 251 and this Article. 
4. Is subject to the individual permit requirements of A.R.S. 49-241 through 251 and this Article. 

D. 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. 

Rl8-9-107. Individual pennits: 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 
RI8-9-105. A person who is required to obtain an individual Aquifer Protection Permit and who is not subject to 
RlS-9-103(A) and (B), (C), or (D) shall not discharge after the effective date of this Article without an individual 
Aquifer Protection Permit. 

B. 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 RI8-9-103(A) and (B), (C), or (D), not later 
than ISO 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 RlS-9-103(A) and (B), (C), or (0), within 90 days 
after receipt of a written request from the Director. 
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3. The name and mailing address of the operator of the facility. 
4. The legal description of the location of the facility. 
5. Expected operational life of the facility. 0 
6. 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. 

2. 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. 

3. 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. 

4. 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. 

5. 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 
(h). 

6. 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. 

7. 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. 

8. 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 RlS-9-lOS. 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. At its 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 RIS-
1-401 and R1S-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. 

R1S-9-10S. Individual pennits: 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. 

Page 4 



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 anyone of the following: 
1. 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). 

11. A report that contains all of the following information: 
(a) A description of the person's status as a corporation, partnership, or other legal entity. 
(b) A description of the person's business. 
(c) 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. 
(e) 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. 

111. 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. 

9. 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. 

C. 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 l00-year flood plain and an assessment of the l00-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. 
1. A description of any expected changes in the elevation and flow directions of the groundwater that may be 

caused by the facility. 
j. Amap of the facility's discharge impact area. 
k. The criteria and methodologies used to determine the discharge impact area. 
1. The proposed location of each point of compliance. 
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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. 
D. 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. 

Rl8-9-109. Special provisions: Recharge and Underground Storage and Recovery 

A. A person who is applying foI' 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) . 

B. 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. 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. 

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

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

D. 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 R 18-9-114 if an alert level is 
exceeded. 

Rl8-9-111. Individual permit conditions: Discharge limitations 

A. 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). 

B. 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 R1S-9-114 if a discharge limitation is 
exceeded. 

Rl8-9-112. 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. 

B. 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. 

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

2. The procedures used to collect the sample or make the measurement. 
3. The date on which sample analysis was completed. 
4. The name of each individual or laboratory who performed the analysis. 
5. The analytical techniques or methods used to perform the sampling and analysis. 
6. The chain of custody records. 
7. Any field notes relating to the information described in paragraphs (1) through (6). 

D. 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. 

Rl8-9-113. Individual pennit conditions: Reporting requirements 

A. An individual Aquifer Protection Permit shall require that a permittee give written notice to the Director 180 calendar 
days before any major modification to the facility, as described in A.R.S. § 49-201(18). 

B. Except as otherwise provided in RI8-9-114(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. 

C. 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. 

D. An individual Aquifer Protection Permit shall require that a permittee shall notify the Director within five days after 
the occurrence of anyone 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 pennit 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 anyone 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. 

B. 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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C. 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. 

D. An individual permit may require that a contingency plan provide for anyone 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. 

E. 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. 

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

R18-9-11S. 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. 

B. 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. 

C. 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. 

Rl8-9-116. 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. 

B. 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. 

C. 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. 

4. The methods to be used to treat any materials remaining at the facility. 
S. The methods to be used to control the discharge of pollutants from the facility. 
6. Any limitations on future land or water uses created as a result of the facility's operations or closure activities. 
7. The methods to be used to secure the facility. 
8. An estimate of the cost of closure. 
9. A schedule for implementation of the closure plan and the submission of a post-closure plan. 

D. Within 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 
(C). 

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. 
5. 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 C 

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. 

RlS-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 RI8-9-109 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. 

Rl8-9-llS. Individual pennit 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 RlS-9-
116(F) through (H) . 

RlS-9-119. Temporary pennits 

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. 

B. 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. 

C. 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. 

Rl8-9-120. Individual pennits: Certification of pennittee 

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. 

Rl8-9-121. Individual pennits: Pennit 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. 

B. The director may deny an individual Aquifer Protection Permit if the Director determines upon completion of the 
application process described in RI8-9-107 and RlS-9-lOS anyone 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. 
C. 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 anyone 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. 

D. Notwithstanding subsection (G) and RI8-9-124(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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2. To increase the frequency of monitoring or reporting. 
3. To change an interim compliance date in a compliance schedule jf 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 

effecti veness. 
E. 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 25l 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. 

F. 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 enviroruilent. 
G. The Director shall issue a public notice of all proposed permit actions pursuant to RI8-9-124. 

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 anyone 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 RI8-9-107, the applicant shall remit an initial 
fee according to the following schedule, except as otherwise provided in subsections (H) , (1) and (1). 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) 

Wastewater Treatment Plants 
On-Site Sewage Disposal Systems (less than 20,000 gpd) 

Wastewater Treatment Plants Where Influent is Predominantly Sewage 
Lined Surface Impoundment (Evapotranspiration) 
Discharge to Water of the U.S. 
Subsurface Discharge 

Landfills 
Municipal solid waste 
Construction Debris 
Other 

Mines 
Tailings Piles or Ponds 
Base Metal Leaching Operations with Chemical Process 
Precious Metals Processing 
In-Situ Leaching 
Other 
Drywells 

Industrial Wastewater Discharges 
Surface Impoundment 
Discharge to Water of U.S. 
SubsUrface Discharge 
Other Discharging Facilities 

Initial Fee Maximum Fee 

$ 1550 $ 3450 

3300 6500 
4800 7950 
4150 7950 

4500 15750 
2850 6950 
5100 4600 

7150 15400 
4600 10550 
4150 10200 
8950 14600 
5900 14400 
1350 4250 

3650 9900 
5050 9700 
4600 10250 
4850 15900 

B. If the actual cost of processing the application identified in subsection (A) or (1) 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 (1). 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 RI8-9-107 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. 
4. Per diem expenses. 
5. Transportation costs. 
6. Reproduction costs. 
7. Laboratory analysis charges. 
8. Public notice advertising and mailing costs. 
9. Presiding officer expenses. 
10. Court reporter expenses. 
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11. Facility rentals. 
12. Other reasonable, direct, permit-related expenses documented in writing by the Department. 

E. 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 pu~lic hearing, or time at a preapplication conference 
held pursuant to RI8-9-107(D). 

F. 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. 
G. 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. 

H. For individual Aquifer Protection Permits which are consolidated pursuant to RI8-9-122, 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%. 

1. 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. 

J. 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 

Permit modification as described in RI8-9-121(C)(I) 
or (2) or that results from a major modification to a. 1000 
facility as described in A.R.S. § 49-201.18 

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

Any other permit modification including those 300 
described in RI8-9-121(C)(3 ) or (4) 

Permit transfer 300 

Maximum Fee 
(In U.S. dollars) 

(Same as that allowed under subsection A) 

100 

1000 

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 l.abor hours incurred after the effective date of this rule. 

R18-9-U4. 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 
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received pursuant to RIS-9-1l6(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: 
I . 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 sigI?ificant 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 ac~ording to R IS-I-40 1 and the public 

hearing shall be conducted as a general public hearing pursuant to RlS-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 fmal 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. 

R18-9-12S. General pennits: 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 pennits: 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 RI8-9-801 through R1S-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 RlS-9-S05 prior to the effective date of this article 
and which are in compliance with the provisions ofRlS-9-S04 and RlS-9-S05. 

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 RlS-9-S04 and R1S-9-S0S 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/I or less; 
b. 800 gallons, or the equivalent of 0.2668 lbs. 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 lbs. of total nitrogen, per day per acre, where the nitrate 
concentration (as nitrogen) of the ambient groundwater is greater than S.O 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 creating hazardous wastes, as defined in A.R.S. § 
49-921(5), do not dispose of such materials into the system. 

Rl8-9-127. General pennits: 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: 

4. 

5. 

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. 

The source water to be used for recharge or underground storage is not effluent dominated water, as defined 
by R1S-l1-201(7), at the point of diversion. 
The point of diversion to the recharge or underground storage and recovery facility is not within five miles 0 
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 I 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. 

B. 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. 

C. 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. 

Rl8-9-US. General pennits: Agricultural application of wastewater sludge 

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

B. Any sludge stored at the application site for more than 24 hours shall be stored in water-tight manner. 
C. 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. 
D. The sludge shall be applied as follows: 

1. All sludge shall be uniformly distributed and incorporated. 
2. A new 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. 

E. 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 5 to 15 Greater than 

Lead 
Zinc 
Copper 
Nickel 

500 
250 
125 
50 

1000 
500 
250 
100 

15 
2000 
1000 
500 
200 

4. 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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F. 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. 

G. 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. 

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

R18-9-U9. General pennits: 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. 

B. 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 CPR Part 122.2. 
3. The test site is restored to its natural grade. 

C. 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. 
D. 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. 

E. 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. 

F. 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. 

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

H. 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 delivery 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 RI8-4-231 and RI8-4-265. 
3. The surface inipoundments are lined with a material having a permeability not greater than I x 10[-6] em/sec. 

Rl8-9-130. 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 
(unit basis) 
Airport (passenger) 
Apartments, multiple family (resident) 
1 bedroom, assume 2 residents, 
2 bedrooms, assume 3 residents, etc. 
Camp: Campground, overnight with flush toilets 

(camper) 
Campground, overnight with flush toilets and 
shower (camper) 
Construction (bed) 
Day with no meals served (camper) 
Luxury (camper) 

Resorts, day and night, with limited plumbing (camper) 

Tourist with central bath and toilet facilities (person) 

Clubs: Country (resident member) 
Country (nonresident member) 

Cottages with seasonal occupancy (resident) 
Dwellings: Boarding of rooming houses (resident) 
Additional kitchen requirements for nonresidents boarders 

Dwellings: Residential (resident) 
Factory (person) 
Hospital (bed) 
Hotel (room) 
Institutions other than hospitals (person) 
Laundries, self service (machine) 
Mobile Home: Family (per resident) 

Retirement (resident) 
Motel (room) 
Office (person) 
Picnic: With bathhouses, showers & flush toilets 

(picnicker) 
With toilet facilities only (picnicker) 

Public Restrooms (toilet) 
Restaurant (seat) 

per meal served 
Schools: Boarding (pupil) 

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

Day without cafeteria, gymnasiums or 
showers (pupil) 

Service Station (bay) 
Shopping Center (square foot) 
Swimming pool (swimmer) 
Theaters: Drive-in (car space) 

Movie (seat) 

Trailer Park: (also see mobile home) 

Sewage Flow 
(gallons per unit per day) 
4 
100 

25 
50 

50 
15 
100-150 
50 
35 
100 
25 
100 
100 
10 
100 
25 
250-400 
125 
75-125 
400 
100 
75 
125 
25 

20 
10 
200 
30 
100 
100 
25 
20 

15 
1000 

10 
5 
5 

Travel with no sewer connection (space) 125 
Travel with sewer connection (space) 175 

Organic Loading. Base All Organic Loadings on 200 mgtl BOD% and 210 mgtl 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. tt 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 pennits: 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. 
S. 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. 

Rl8-9-203. Agricultural general pennits: 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. 

§49-203(A) (7) and 1991 Arizona Session Laws, chapter 280, section 

5. A copy with the changes from the last proposed version marked 

approximately by underline and strikeout is available on request. 

The rules reflect changes made in response to comments received 

through January, 1992, as well as lower initial and maximum fees, 

and a lower hourly rate for processing APP 1 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 them 

is in a rulemaking docket at the agency a t 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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Rl S-9-123 . Aljuila I'rolcclioll I't'rllli( Application t t'l"~ 

A. \\'ith each applic:llion for an indi\;du3.1 AquJ~r Protection Permit Wldc~ RlS-C·107. th~ :!~p ii.:- :.mt sh:.dl rCr:1i l an ini,i.:ti 
fee according to the follo\l.ing schedule, except as otherwise provided in subsectioas 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 Oualiry Assurance Fund, or a fund established specifically for aquifer protection permit fees . 

Categories Initial Fee 
(In U.S. dollars) 

\Vastewater Treatment Plants 
On-Site Sewage Disposal Systems (less than ::0,000 gpd) ------------------------------------ S1550 

Wastewater Treatment Plants \Vhere Influent is Predominantly Sewage 
Lined Surface 1m pounomeot (Evapotranspiration) --------------------------------------------- 3300 
Discbarge to Water of the U .S. --------------------------------------------------------------------- 4Soo 
Subsurface Discharge --------------------------------------------------------------------------------- 4150 

Landfills 
M unici pal soli d wast e ------------------------- ------------------------------- ------------------------ 4500 
Coastru ction Debris ---------------------------- ------- ---------- ---------------- ------------ ------- --- 1850 
Other ------------------------------------------------------------------------------------------------- 5100 

Mines 
Tailings Piles or Ponds ------------------------ --------------------------------------- ---------------­
Base Metal Leaching Operations v..;th Chemical Process ------------------------------------­
Precious Met als Processin g ---------------~--- ------------------------------------------------------

In -Sit u Lea c hi n g ---------------------------------------------------------------------------------~---­
Other -----------------------------~-------------------------------------------------------------------

D 1)'\\'ell5 ----------------------------------------------------------------------------------------------------
industrial Wastewater Discharges 

Surface 1m poun d m ent -----------------------------------------------------------------------
Discharge to \Vater of U .S. ------------------------------------------------------------------------­
S u os u rf ace Disch arg e ---------------------------- --------------- --------------------------------------

o th er D ischargi n g Fa cili ties -------------------------------------- ------------------------ --------- --------

7150 
4600 
4150 
8950 
5900 
1350 

3650 
5050 
4600 
4350 

Maxim urn Fee 

3450 

6500 
7950 
7950 

15750 
6950 

14600 

15400 
10550 
10200 
14600 
14400 
~250 

9900 
9700 

10250 
1,5900 

B. If the actual cost of processing the application identified in subsection A or J is less th3.n the initial fee paid, the 
difference ber"'een tbe actual cost and the amount listed and paid shill be returned to the applicant ~ith a flOal 
itemized bill \¥-ithin 30 days of tbe issuance or denial of tbe permit. If tbe actual cost of processing tbe l3.pplication 
is greater than the corresponding amount listed, tbe department sball send tbe applic.a11t a fInal itemized \'ill for the 
difference berween the initial fee paid and the actual cost of processing tbe appiication, except that the [wal bill shall 
not exceed the applicable maximum fee in subsection A 0: J . Such difference shall be paid in fulJ before issuance of 
the permit. 

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

D. When determining actual cost under subsec.tion B, the Department shall use a flat bourly rate for all direct labor 
hours spent working on the permit. The houriy rate sball be based 0;). an annual sum of the following aquifer 
protection permit program related costs divided by the direct labor hou:-s allocated for aquifer protection permit 
processing for the same ye3.r: 

1. Salary a11d personnel bendit costs of aquifer protection permit program employees directly involved in 
processing permits. 
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2. Sabry and personne l bcndit costs of aquifer protection permit ;'r0gram employees indirect ly in\'oiveLi In 

processing permits, such as supenisory and clerical personn:::l. 
3. Department ov::rhcad and otber operating expenses attributable to all aquifer protection permit progr::J.m 

employees. 
4. Per diem expenses. 
5. Transportation costs. 
6. Reproduction costs. 
7. Laboratory analysis charges. 
8. Public notice advertising and mailing costs. 
9. Presiding officer expenses. 
10. Coun reporter expenses. 
11. Facility rentals. 
12. Othcr reasonable, direct, pcrmit-rebred e>"""[lenses documc.nred in I,l..Titing by the Department. 

E. 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 karing, or time at a preapplication conference held 
pursuant to R18-9-107.D. 

F. Direct labor hours sball not include any of tbe following: 
1. training. 
2. travel to or from any facility or permit he3.ring. 
3. time by clerical or supervisory staff, unl::ss the supen'isory s,aff is. filiing in for a particular technic.a.l staff 

member in that person's absence. 

G. From the effective date of this subsection, the fiat hourly rate shall be $31.84 per hour. The Director shall ao..oually 
publish thc fee schedules under subsections A and J and the fiat hourly rate under this subsection which will bc 
applicable for the following U months. The fee schedules and houriy rate shall be based on the Department's costs 
for the previous full fiscal year. 

H. For individual Aquifer Protection Permits wbich are consolidated pursuant to R18-9-P?, and unless the applica.ol[ 
. qualifies for the fee provision described in subsection I, the applicant shall remit an initial fee WIllch eq~als the su~ 

of tbe gre2test initial fee among the facilities, and the initial fee applicabie to each additional facility redu,ed by 40%. 
The m2.ximum fee to the applicant for consolidated permits shall be equal to the greatest maximum fe~ among the 
facilities, pius the maximum fee applicable to each additional facility reduced by 40%. 

1. For purposes of subsection A, an applicant applying for individual permits for two or more facilities of the sa!:e 
category of facilities that, in addition, are engaged in similar operations, and bave discharges of similar cbemic::.! 
characteristics, and are geographically contiguous, is required to remit only the initial fee, and shall be charged no 
more tba.ll the mmmum fee, applicable to a single such facility. 

J. With an application that is a request for modification to an individual Aquifer Protection Permit or for a transfe: 
of an individual Aquifer Protection Permit, the applicant sball remit an initial fee in the same roan.."1er as described 

in subsection A, and according to the follov.ing schedule: 
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C.1t:::gori :.: s 

Permit modificatioc as described in R18-9-l11.C(1) 

lni li ;, ; I· ;:,' 
(In U .S . d llii;!~ ~) 

or (2) or that results from a major modification ----------------------------------- 1000 
to a facility as described in A.R.s. § 49-201.18 

Permit modification that is dcscribed as a 
minor m od ifi ':.:l tioo under R lS-9-12l.D. ---------------------------------------------------- 0 

Any ocher permit modification includ ing 
those described in R18-9-12 1.C(3) or (4) --------------- ---- ---------------------------- 300 

Perm i t transfer -------------------------------- ------ ----- ------------------- --------------- --- 300 

(Same as thaI 
allowed under 
subsection A ) 

leo 

1000 

500 

K... This rule is effective April 12, 1992. Persons who bave submitted complete applications for permits, modificnions 
or transfers before tbe 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 thaC are incomplete as of the effective date of this rule shall be subject to an initial fee equal to tbe permit 
fee for the appropriate category at tbe time of submission. The flnal 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 
A. 

B. 

Any person who receives a final bill from the department for the processing, and issuance or denial of a permit under 
this article may request an inIoo:nal review of the hours billed and may pay the bill under protest. If i.he biE i.s paid 
under protest, the department shall issue the permit if it would be otherwise issuable after Dormal payrne.:t. Tbe 
request shall specify the areas of dispute and be made in .".:riling to the assistant director of the department for the 
office of water quality Vlithin 10 working days of the date of receipt of the final bilL Unless the depa11.IDent and 
applicant agree otherwise, the informal review shall take place Vlithin 30 days of tbe department's receip: of the 
request. Notice of the time and place of informal review shall be mailed to the requester at least tcn 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 the informal re ... ie",· shall be mailed to the requester v.-ithin ten working days 
after the informal review. . 

. I 
The assistant director's decision after the informal review shall become final unless v.-ithin thirty days afte~ receipt of 
the decision the applicant requests a bearing before an administrative law judge appointed by tbe department of 
administration. The hearing, 2.1ld any appeal of the decision, shall be governed by AR.S. § 49-321. A.ny fwal agency 
decisioD issued pursuant to this section is subject to judicial review pursuant to title 12, chapter 7,. article 6. 
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Date: September 11, 1991 

A. PURPOSE AND USE OF THE MANDAI. 
The purpose of thi. .anual i. to provide the regulated 
communi ty . with information to help complete a permit 
application and guide them through the . Aquifer Protection 
Permit (APP) process. It describes the peraitting process, 
outlines specific information requirements for the individual 
permit applicatiOD and provides technical information to guide 
the applicant in desiqning acceptable monitoring, contingency, 
and closure plans. 

By the fact that you are using this guidance manual, it must 
be assumed that you are required to obtain . an Individual 
Aquifer Protection Permit (APP). If · 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 permit. A general 
per.ait is written into the regulations, and does not require 
the submission of an application, ))ut there are criteria 
listed in the regulations to which a facility must adhere .to 
.. intain compliance with a particular general permit. 

Each discharge facili ty or practice will present a unique 
situation and the specific requirements will depend on that 
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situation. Content presented here is not intended to be al~ 
inclusi ve. Furthermore, ~ot every applicant will have to 
address everything in this document. This manual is to be 
used as a general guide by the permit applicant to facilitate 
the permi tting process. It can not substitute for direct 
communications with the Arizona Department of Environmental 
Quality, Office of Water Quality, Water Permits Unit (257-
2270). 

B. APPLICABLE STATUTES AND RULES 

The Environmental Quality Act of 1986 (Arizona Revised 
Statutes, or A.R.S. Title 49) established the re~irement to 
develop ; ~e Aquifer Protection Permit program. Throughout 
this manual, statutory references will be in the form: A.R.S. 
49-xxx, where xxx stands for the specific section of the 
statute; and regulatory references will be in the form: A.A.C. 
JU8-9-xxx, which stands for Arizona Administrative Code, Title 
18, Chapter 9, and xxx represents the specific section or 
rule. 

The leqal basis for this program are the following statutes 
and regulations: 

• A.R.S. Title 49, specific sections including: 
- 201 (Definitions) 
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203 (Powers and Duties of Director) 

221 , 223 (Water Quality Standards) 

- 224 (Aquifer Identification, Classification) 
- 241-251 (Aquifer Protection Permit.) 

-Arizona Administrative COde: 

-- _ Title 18, Chapter " Article 1 (Aquifer Protection 
Peralta) 

"'1'i tle 18, Chapter 11, Article 4 - (Aquifer Water 
Quality Standards) 

Title 18, Chapter 11, Article 5 (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- Capital, 7th Floor, West Wing, 1700 w. 
Washington, Pboenix, AZ 85007 or (602) 542-4086. 

c. MAJOR -REQUIREMENTS FOR AM AQUXFER PROTECTION PERMIT 

%n order to obtain an Aq-~ifer Protection Permi t for a 
discharging facility, the applicant aust aalte two 
demonstrations: 

1. The first demonstration is that -the facility will be so 
designed, constructed and operated as to ensure the 
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greatest degree of discharge reduction achievable throuqh the 
application of the ~t available demonstrated contr~l 

processes, operatinq or other 
technology, 

alternatives. This requirement, commonly referred to as 
-BADCT-, is described in A.R.S. 49-243.B.·l. 

2. The second demonstration is that the discharqe will not . 
cause or contribute ~o a violation of an aquifer water 
quality standard (see Appendix A) at the applicable point 
of compliance, (A.R.S. 49-243.8.2.), or if an aquifer 
water quality standard is already exceeded at the point 
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 
recharqe or underqround storaqe and recovery projects. 
Applicants for permits for these projects are not 
required to demonstrate compliance with BADCT. · The 
requirements for permi tting recharge or underground 
storage and recovery projects are given in A.R.S. 49-
243.C. Applicants for these projects ]Dust s how that it 
will be so designed, constructed and operated as to 
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ensure that the project will not cause or contribute to 
the violation of an aquifer water quality standard. 

More detailed infomation concerning these demonstrations 
can be .~ound in Chapter XXX. 
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%1. AOQIIIR 'ROTECTION 'IRMtT PROCESS 

A. STEPS IN THE PERMIT PROCESS 

Figure 1 is 'a flow chart indicatinq the major steps for 
obtaining an individual Aquifer Protection Permit. The 
associated time frames are the maximWD 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 design 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. 
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ADEQ AQUIFER PROTECTION PERMIT PROCESS 
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It should be noted that ADEQ will be glad to meet with a 
prospective applicant in aore preliminary atages of 
project development, but these aeetings should not be 
considered as a formal pre-application conference. 

The degree of guidance the Departmentvill be able to 
provide is dependent upon the extent the applicant has 
finalized 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 vill provide guidance in terms 
of the BADCT proposal, level of detail for any necessary 
hy~ologic studies·, and the scope of any vater quality 
sampling. 

2. Following the pre-application meeting, an applicant bas 
the option of submitting a proposal for a permit 
application. The proposal should outline bow the 
applicant vill meet the informational requirements for a 
permit based on issues identified in the pre-application 
meeting. For example, a proposal might explain that an 
applicant will generate a water table elevation map in 
the area of the facility by measuring vat~ levels in 
five known existing vells, and propose to drill three 
other wells at specific ~ocations on site. These last 
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three will also be used to collect water quality data, 

and 'the proposal would include well construction designs 

for this . purpose. The Department vill respond by 

approving the us.fuln .... of the existing well locations 

and the proposed locations along vith the designs, or 

JlaJte comaents or suggestions to _edify the proposed task. 

other aspects of developing the permit application may be 

addressed in the proposal. 

3. 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. 

Determininq the scope of the study is a good reason for 

having. ..a pre-application meeting.· The format for 

collecting and reporting elata for the hydrologic study is 

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

4. 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 permit is 

as efficient as possible. Tbe Department has prepared a 

form which accompanies this manual to assist an applicant 

in presenting the information in a uniform lIanner. 

Chapters III , IV discuss how to organize application 

information as vell. At this time, the application 

should be submitted to the water Permits Unit of ADEQ 

10 



5. 

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 project officer -in the Department's Wat er 
Permits Unit. This person will be your contact for all 
questions concerning your project. The ~irst thing a 
project officer does is check the application for 
completeness. In other words, are all the required parts 
included? If 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 according to a sched.ule agreed on by the 
applicant and DEQ. 
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DlLB 1 

FD SCBEpULE 

Each application for an individual Aquifer Protection ·Permit must 
be accoapaniec! by a non-refundable fee. . Make checks payable to the 
state of Arizona. 

categories 

(In u.s. Dollars) 

On.-Site Sewitg.e Disposal · Systems 

(less than 20,000 gpd) ••••••••••••••••••••••••• 

Wastewater Treatment Plants Where 
. 

Influent is Prec!ominantly Sewage 

S'ut'f ace Impoundment ••••••.••••••.••••••••.••••• 

Discharge to water of the U.S ••••••••••••••••••. 
SubsUrface Di.charge ••••••••••••••••••••••••••• 

Recharge and Onc1erground storage and 

Recovery Without Effluent ••••• w •••••••••••••••• 

12 

$1,200 

$1,400 

$1,600 

$1,400 

$2,200 
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Recharge and Underground Storage and 
, Recovery Using Effluent •••••••••••••••••••••••• 

Solid Waste Disposal Facility (Landfills) ••••••••••• 

construction Debris Landfills ••••••••••••••••••••••• 

Kines 

Surface Impoundments ••••••••••••••••••••••••••• 
Tailin.gs Piles or Ponds •••••••••••••••••••••••• 
Base Metal Leaching Operations Including 

Collection and Process Ponds ••••••••••••••• 
Cyanid~ Leaching Including Collection 

and Process Ponds •.•••••••••••••••••••••••• 
In~Situ Leachinq •••.•.•••.•.••••••••••••••••••• 

$2,800 

$2,200 

$1,200 

$1,800 

$2,200 

$2,300 

'$1,500 

$3 ',400 
Discharge to Water of U.s •••••••••••••••••••••• ' $1,900 

Dry Wells ......•.•••.••...•..•.••..••........•••...• 

Industrial Wastewater Discharges 
surface Impoundment •••••••••••••••••••••••••••• 
Discharge to water of u.s •.•••••••••••••••.•••• 
SUbsurface Discharge ••••••••••••••••••••••••••• 
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other Discharging Facilities •••••••••••••••••••••••• 

PerIli t Tr'aIl8f er. • • • . • ~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Permit Kodification that 

~onstitutes a major 

.edification as described 

in A.R.S. 49~201.18 •••••••••••••••••••••••••••• 

Permit Modification that is 

described as a minor modification 

$1,800 

$ 200 0 

Sue as for 

original 

permit in 

application 

according 

to type of 

facility 

under R18-9-12l.D •••••••••••••••••••••••••• o.... 0 

Permit modification that is 

neither a major modification 

nor a minor .odification ••••••••••••••••••••••• $ 200 

14 



6. Once it has been determined that the application is 
complete, the Department begins its technical review of 
the submittal. The project officer may refer various 
portions of the application to appropriate units within 
the department for this technical review. Staff 
evaluates the technical merits of the data to see if they 
support the conclusions. Staff reviews the a4equacy of 
the demonstrations of · BADCT and compliance with Aquifer 
Water Quality Standards at the applicable pointes) of 
compliance (see Chapter III.E.6.). If' there are problems 
with the presentation or substance of the information, 
the applicant will be informed and have an opportunity to 
rectify the situation. Whenever additional information 
is requested the 90-day ADEQ review timeframe is baIted 
and resumes upon receipt of the information. If the 
requirements of the statutes and regulations have been 
met, the applicant will be notified of our preliminary 
decision to issue a permit. 

7. At this stage the project officer will begin drafting the 
permit, setting the appropriate conditions . such as 
discharge limitations; groundwater monitoring limits, 
alert levels, reporting requirements or compliance 
schedules. The public notice and other supporting 
documents are also prepared at this time. 

15 
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8. The public notice of ADEQ'. intent to issue (or deny) a 
perait is published in a newspaper 'with distribution in 
the area where the facility i. located. The Department 
accepts written co_ant frOll the pul:)lic concerning · the 
draft permit for a period of 30 days followinq 

9. 

publication. During this period any person .ay request 
a public hearinq be held. 

The Department will conduct a public hearing in a city 
near the location of the facility to solicit further 
public Comment on the' draft permi t if the Director 
determines that significant public interest ex~sts, or 
that significant issues or information have been brought 
to our attention which were not previously considered 1n 
the ~itting process. 

10. Weighing information contained in the permi t applicati~n 
and obtained frem e1 ther the general public comment 
period or the public hearing I the Director will make his 
final decision to issue or deny an Aquifer Protection 
Perait. An applicant will have had previous opportunity 
(in steps 5 , 6) to correct any situation which would 
lead to denial of the application. However I the Director 
has authority for denial of permit applications for good 
cause. 

16 



11. Any person may appeal a permit action if that person is 
or may ))e adversely affected by the action. Appeals are 
made to the Water Quality Appeals Board in accordance 
with A.R.S. 49-323. 

B. PERMIT ACTIONS 

The flow chart of Figure 1, just discussed, describes the 
basic process of permit issuance. As was mentioned, the 
process may culminate in permit denial. The regulations 
provide for denial in the cases where the applicant has failed 
or refused to correct deficiencies ' in the application, 
provided false or misleading inforDlation or bas failed to 
demonstrate that the operation of the facility will comply 
with the requirements of the statutes and regulations. In the 
last case, the applicant will have an opportunity to correct 
an application before the decision to deny is necessary. The 
statute also provides that the Director may deny a permit if 
be determines the applicant incapable of fully carrying out 
the terms and conditions of the permit based on the 
applicant's past performance or technical and financial 
competence to comply with the terms and condi tiona. 

other permit actions the Director may take include moc1ifying, 
transferrinq, . suspendinq and revoking. '!'here are two types of 
modifications that can be performed on permits, major and 
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ainor.A major modification consti~utes substantial changes 
in an issued permit for reasons outlined in the regulations • . 
(A.A.C. R18-9-121.C.) and requires su))mission of a fee (A~A.C. 
R18-9-123.D.). Kinor 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. R18-9-121.D.). 
All other permit actions must go through the public 
participation process described in steps 8 through 11 of the 
permit process (Sec. II.A.). 

When a facility is sold to a new owner, a per:mit is 
transferrable if the Director determines the new owner is able 
to comply with the statutes and regulations 
(A.A~C. R18-9-121.E.). 

C. OTHER PERMITS ~ REGULATIONS 

other approvals and permits Jlay be required ))y Federal, State 
or Local governments. A list of possible permits that may be 

required for various facility types is included in Ta))le 2. 
This is not an exhaustive list.; additional permits may be 
necessary. It is the permittee's responsibility to obtain and 
comply with all applica))le laws and regulations. 
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TABLB 2 

Other Permits and Approvals Which May Be Required 
in Addition to The Aquifer Protection Permit 

Permit or Regulation 

Solid Waste Disposal 

Zoning Approval 

WQARF (closed facilities 

before January 1, 1986) 

Permit for Reuse of Re-

claimed Wastewater 

NPDES(Discharge to 

navigable waters) 

Sludge Handling ' and 

Disposal 

19 

Agency 

DEQ (Solid Waste 

Unit) 

Local City or 

county 

DEQ (Remedial 

Action Unit) 

ADEQ 

Application is made 

at ADEQ EPA is 

issuing authority 

ADEQ and/or EPA 

\ 
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Air Pollution Control 
(e.v. incinerators, air 
strippers or .dust control) 

Flooc::l control 

construction Permits 

Well Construction 

4.04. Permit 

Reclamation Plan 

Operation , Reclamation 
Plan 

Hazardous Waste Permit 

Air Quality Permit 

2.0 

ADEQ/County Health 

Department 

Local Flood . Control 

District 

ADEQ/County Bealth 
Dept. and local 
building authority 

Department of Water 
Resources 

u.s. Army Corps of 
Engineers. 

BLM 

Forest Service 

EPA-RCRA 

EPA-Air 



Dredge , Fill 404 Permit 

VIC Regulations (In­

situ leach) 

UKTRA " . o~er Programs 

UKTRA " Other Proqrams 

Air Emmission Permit 

Solid Waste Disposall 
Operational Plan Approval . 

Well Construction Proqram 
Permit 

Poor Water Qu·ali ty 

wi thdrawal Permit 

If on or near State lands 

Approval to Proceed . 

Registration/Safety 

21 

Corps of Engineers 

EPA 

EPA 

H.R.C. 

DEQ - Air Quality 

DEQ-Solid Waste 

Department of Water 

Resources 

Department of Water 

Resourses 

state Lands 

state Historic Pre-
servation Office 

state Mine Inspector 

\ 

\ 

\ 
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Land use - zoning 

approval 

Engineering/construction 

Approval 

Dam Safety , Stability 

22 

county/City 

County 

Department of Water 

Resources 
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III. INfORMATION REQUIREMENTS FOR A PERMIT APPLICATION 

This chapter is intended to aid . the applicant in providing the aandatory information required. in a permit application (A.A.C. R18-
l08.A , B). By following these instructions, the information 
should be presented in a format most useful to the Department. This should facilitate a more speedy review of your application. The instructions are numbered and organized to refer to the 
specific item on the application form. 

A. FACILITY DATA 

1. Name of Facility 

This should be the name of the business, project or 
operation. It should be a unique name; that is, if the 
company oWns or operates multiple facilities in other 
locations, you may want to incorporate a 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 names, please include also. 

2. Duration of Facility Operation 

a) Date facility bega~ (or is expected to begin) . 
operations. 
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'Beginning operations for the Department's purposes 
aeans when do you expect to begin discharging from 
the facility? 

b) . Expected life of the facility. 

Describe in specific terms if possible, you may use 
more general terms if the facility bas a finite 
lifetime, an ore deposit, as opposed to a 
municipality's wastewater treatment plant which is 
hoped to serve the community in perpetuity. 

3. Mailing Address of Facility 

To what address would the Department write if sending 
correspondence about the facility? Give the street or 
Post Office Box, City, State and Zip Cocle on lines 
provided. 

4. Facilit·.· .. Address 

If different from the mailing address, include a street 
address, route number or other specific identifier, an~ 
the City, state and Zip e~e for the actual location of 
the facility. 
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5. County 

6. 

In which county or counties is the facility located? 

Facility LocAtion 

a) Township, range, aection, and quarters. 

b) 

Locate the facili ty by the toWnship and range 
coordinate system. If possible, break the section 
location down to three (3) quarter section 
divisions (1/4, 1/4, 1/4). This will De a 10 acre 
parcel. This location can De determined from 
U.S.G.S. topographic maps. Refer to Figure 2 for 
an explanation of this system. This information 
JIlay also be obtaine.d from County Recorder or 
Assessor's Offices. 

Latitude and Longitude. Give the latitude 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. ) 

25 
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7. Facility contact PerIOD 

\ 
\ Provide the naae of a person at the facility who can be 

contacted a)x)ut ~acili ty operation.. fti. would H the 
perIOD the Department would call if we were arranging .. 
aite visit. 

8. Telephone Number 

Give the phone number where the contact person may be 
reached during normal business hours. 

9. .Nature of Business 

Provide a brief description of the activity conducted at 
the facility. 

B. APPLICANT D1!'ORMA'nON 

1. Name of Applicant 

Who is applying for this permit? If a company or 
corporation, state that name. 
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2. Applicant Mailing Address 

Give address where correspondence .concerning the 
application may be directed to the applicant. Include 

. street name, ci ty, State and Zip COde. If you wish this 
correspondence to be sent directly to your consultant or 
engineer include that address as well. 

3. Telephone Number of Applicant 

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

c. OWNER INFORMATION 

1. Name of owner 

If different from the applicant, provide the name of the 
owner of the facility. There is no need to complete this 
part if the persons are the same. 

2. owner Hailing Address 

Give the street, City, State, Zip Code where the owner 
may be contacted. · 
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3. Telephone Nymhftr of OWner 

Give the telephone number of the facility owner. 

Land owner 

Give the name of the peraon i agency ·or company which owns 
the land on Which the facility i. located if different 
than the facility owner. 

s. Land owner Address 

Give the steet, city, State and Zip Code of the . land 
owner if dif·ferent from that of the facility owner. 

D. OPERATOR INFORMATION 

This section pertains to the entity responsible for managin9 
the facility operation, not necessarily individual persons. 
If the operator is a different person than the owner of the 
facility, provide the information requested in items 1 tbrou9h 
3. Examples of separate owner and operator are a lessee of 
the land or buildings on which the facility ia 

28 



located, or a person under contract specifically to condu~ 
the clay to day ))usiness of the facility. A direct employee of 
the· owner . pro))a))ly would not ))e . considered a separate 
operator. 

1. Operator Name 

2 • Operator Address 

3. Telephone Number 

E. EXISTING ENVIRONMENTAL PERMITS 
List the numbers and the entity of issue of any other existing 
environmental permits that have))een issued to the applicant. ~ 
Some of the standard permits we commonly deal with are listed. 
Space is provided for other permits not mentioned. Please 
describe them. 

F. REQUIRED ATTACHMENTS 

1. .Loca~ion Map 

All permit applications must include two copies of a 
location map, preferably on a 7.5 minute U.S.G.S. 
topographic map or lS minute map where the 7.5 minute map 
in unavaila))le. other maps may be used, but require 
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approval by the De~artment. 

indicate all of the following: 

- the facility aite boundary 

The map should clearly 

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 

2. Sit~ Plan 

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

property lines 

- buildings and structures 

- locations of ·water wells, boring or sampling points 
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locations of discharge sites (ponds, leachlines, dry 
wells, other injection wells, landfills, etc.). 
Each elischarge location shoulel be assigneel a numeric 
identifier starting vith 001 and proceeeling 
consecutively. If the facility is known by a 
descriptive name include it aa vell. These 
identifiers will be used again in characterizing of 
discharge (see item 4, this section) anel can be in 
the permit for monitoring requirements. 

topography 

Any other pertinent information 

3. Facility Design Plans 

Attach two copies of design drawings showing proposed or 
as-built construction details of pollution control 
systems. Engineered drawings are preferable, but all 
design plans should be either drawn to scale or indicate 
dimensions and should be accurate and legible. Tbe 
design drawings shoulcl 9i ve both plan and cross-sectional 
views of elements of the system. For instance, a surface 
impoundment should bave liner, subgrade, aiele slopes, 
anchor devices for liner, leachate collection system and 
dimensions detailed. 
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SiJDil~ details are required for drainage diversion 

features. CAlculations used to determine the appropriate 

sizing should accompany the designs. 

4. Cbaracterization of Discharge 

If yours is a property with a history of discharge or 

waste disposal, attach or include in the space provided 

a summa~ of the past discharge practices that you "are 

aware of either personally " orthrouqh employee 

interviews. contact with the previous owner/operator of 

the facility may be necessary to fulfill this 

requirement. Your description should be specific for 

each discharging facility on site, i.e. what sort of 

materials were deposited in each pond, septic tank, 

landfill cell? If apply"inq for a new facility permit, 

supply a similar diseussion of anticipated discharges. 

In addition to the discussion of discharge practices, the 

application "must include a characterization of the 

dischuges. 

a.) How list ~e chemical, biological and physical 

properties of the described discharges. This 

should include chemical analyses " or projected 

chemical composition based on" manufacturer's 
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data, bench or pilot scale testing or data from similar operations. 

Every discharge should be evaluated for the following constituents at a minimum. Hetals should be as total metals , although some applicants may also want to include analyses for dissolved metals. this would be important for discharges containing large amount of solids. 

Arsenic Fluoride 
Barium . Calcium 
Cadmium Magnesium 
Chromium Sodium 
Lead Chloride 
Mercury Sulfate 
Nitrogen (Total) Alkalinity 
Selenium TDS 
Silver pH 

. In addition to the above, the following should be included in the discharge characterization if they 
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are used in processinq, or would otherwise likely 
be present: 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

Gross .alpha particle activity 

(including radium-226 ~ut excluding 
radon and uranium) 

Combined Radium-226 and Radium-228 

Tritium 

Strontium-90 

Those compounds detected by EPA Methods 

601 " 602 

Any hazarclous substance as definecl in A.R.S. 
49-201.16 (See Appendix C) 

Which of the specific constituents or qr~ups of 
CODStituents from this last list to be 

character ized can ))e determined as a resul t of 
consultation with DEQ or the pre-application 
.eetinq. 

Facilities which will be discharging wastes of 
animal or buman oriqin mus~ characterize the 
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" bioloqical components of the discharge. This could 
include: 

Total coliform 

Fecal coliform 

Viruses 

Parasites 

Pbysical properties of the discharge which should 
be characterized may include: 

Percent solids by volume 
Moisture content 

Temperature 

Odor 

b.) List the rates at which a discharge 
bas or will occur. This may be 
given in appropriate units such as 
gpm, gpd, or tons per day. " " 

Also provide the duration and frequency of "the 
discharge. This can be expressed as continuous, 
intermittent, eg. once per day for 10 minutes, 
seasonal, (November thru April). 

3S 
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5. 

c.) Finally, list the location of each 
elischarging facility, and be sure to 
reference theae ·on the site plan. 
Locationa .ust be given 1ft latitude 
and longitUde coordinates (see 
Appendix B .for methods of 
determining latitude and longitude) • 

. For. large facilities such as 
tailings ponds or evaporation ponds 
give the coordinates for the center 
of the facili:ty. 

Demonstration of BADCT 

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

The Department has developed quidance documents for 
deteraining BADCT for the following classes of 
facilities: 

1. landfills 

2. mines 

3. municipal WWTP 
. 4. on-site wastewater elisposal sy tems 
5. '. industrial WW'l'P 
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If your application is for one of these classes of 
facilities you should follow the guidelines in these 
documents for developing · your BADCT demonstration. 
Format your demonstration consistent with the Table of 
Contents of the applicable dOCWllent. 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 control mechanism and the 
degree of discharge reduction it can provide. General 
discussions of the concept of BADCT given in the guidance 
documents may still be useful in making a determination. 

Try to present your demonstration along the lines of the 
following discussion. 

Include a description of the BAOCT 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 
CJ.oloqic characteristics, environmental impacts and water 
conservation or water augmentation. Address economic 
blpacta relative to inelustry-wiele al ternati vea. Address 
~actors · tbat are relevant such as A.R.S. 49-243.8.1. a 
through h for existing facilities. 

6. pemonstration of Cqmpliance with stAndards 

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

XD 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 grounelwater flow 
and groundwater quality data would still be neeeled. '!'he 
following sections discuss vhatstandards are applicable 
to the demonstration and the statutory requirements for 
locatinq the point of compliance. 
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Applicable Standards 

The Aquifer Water Quality Standards qiven in A.R.S. 49-223 and 
. A.A.C. R18-ll~402 and 403 are applicable to the permit 
process. These standarc:ls include the 29 parameters with 
MaxillWl Contaminant Levels (MCL'.) set])y the AcJministrator of 
the Environmental Prot'ection Agency (EPA) and narrative 
standarcls related to human health and uses (Appendix A). As 

future MCL's are adopted by EPA, they will be incorporated 
into the Aquifer Water Quality Standards. 

Point of Compliance 

Propose~e 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 PQint of compliance will be 
determined on a case by case basis for each facility. The 
method of determination will differ depending on whether the 
discharqe 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 necessary to have several 
monitoring locations (wells) within the plane defined as the 
point of compliance to a,dequately assure the standards are 
being met. See the "Monitoring Plan Considerations" section 
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for information on proposinq lIoni torinq at the point of 
compliance. 

Point of Compliance for Hazardous SUbstances 

For facilities which discharge a pollutant which is a 
hazardous substance as defined by A.R.S. 49-201.16., A.R.S. 
244.1. requires that the point of compliance for that 
pollutant be the limit of the pollutant management area (the 
area on which pollutants are or will be placed). However-, if 
the applicant can demonstrate it would be technically 
-impractical to lIoni tor at the boundary of the pollutant 
management area or that an alternative point of compliance 
would be substantially less costly, an alternate point of 
compliance may be approved. (A.R.S. 49-244.1.) An alternate 

"point of compliance shall never be located further 
downgradient than: 

1. The property boundary. 

2. Any point of" existinq or reasonably foreseeable future 
drinking water source. 

3. 7S0 feet from the pollutant management area. 
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Point of Compliance for Non-Hazarcious SUbstances 

For facil~tie. which discharge non-hazardous substances, the 
only requirement for the location of the point, of compliance 
is that it ensure protection of all current and reasonable 
future uses of the aquifer. Therefore, the point of 
compliance can never be further from the facility than the 
location of the nearest present or future use. 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 I the applicant should consider all present 

. uses in the area and any information useful in predicting 
where and if future uses might develop. 
might include: 

1. Land ownership and use. 
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2. Sources and availability of vater in the area. Including 
well location aap and ~l. indicating uses of wells and 
construction details. 

3. Zoning or other existing or proposed land use plans. 

7. Demonstration of Technical Capability 

By law the Department needs to be assured the applicant 
is technically capable of operating the 'facility 

,according to the conditions of the permit. The areas 
concerning the facility where technical ability or 
capability are most important are design, construction 
and. operation, including installation or maintenance of 
discharge control measures or complying with monitoring 
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 
responsibilities, and supply any of the following in 
aqppartof their technical capabilities to perform the 
stated function: 

Any pertinent licenses or certifications held by 
the pers on ' 

Any professional training relevant to the design, 
construction, or operation of the facility. 
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.,Any work experience relevant to the desiqn, 
construction, or operation of the facility. 

Although the last item i. fairly open ended, the 
Department will review other information submitted to 
meet this requirement. 

8. Demonstration of financial Capability 

An applicant is also required to demonstrate its 
financial capability to comply with the permit terms and 
conditions. Any financial information submitted under 
this requirement will be held confidential. 

You should direct your financial demonstration toward the 
ability to construct, operate, close, and assure proper 
post-closure care of the facility. 
a.) First, estimate the total cost of each of the 

following aspects of the facility. 

Construction; Present a realistic estimate of 
these costs based on the proposed BADCT. 

Operation; 
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Closure; Tbe requirements for closure are listed 
in A.A.C. R18-t-116.C. 

Post-closure care; If the nature of your facility 
will dictate conducting post-closure aonitoring, 
~intenance or inspections, the cost of performing 
these aust be estimated. 

b.) The chief financial officer of the pplicant must 
supply a statement that the applicant is 
financially capable of meeting the costs outlined 

. in a.) above. The statement must be particular of 
the financial arrangements for meeting the closure 

.. and. post-closure measures. If the applicant is a 
state or federal agency, county, city, town or 
other local governmental entity, this statement is 
adequate tor this demonstration. If not, please 
continue. . 

c.) · ID support of the statement of the financial 
officer, the applicant must submit one of the 
following: 

- A copy of the .ost 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 followinq 
information: 

+ A description of the applicant'. status as a 
c~rporation, partnership, or other legal 
entity. 

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

includinq a description of major assets and 
liabilities. 

+ A brief description of . any judgement exceeding 
$100,000 rendered aqainst the person durinq 
the five years precedinq the date of the 
application. 

+ A brief description of any bankruptcy or 
insolvency proceedings ins~ituted by the 
person during the five years precedinq 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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8. Past ·Performance 

Another part of Director's determination that the 
applicant is capable of fully Carrying out the terms and 
conditions or the permit, be must consider the 
applicant's past performance in the arena of 
environmental protection. 

Provide a brief description of any action for the 
enforcement of federal or state law, rule or regulation, 
or. any county, ci ty or local. government ordinance 
relating to the protection ·of the environment, instituted 
against the applicant during the five years preceding the 
date of application. 

9. Evidence of Zoning 

Include evidence that the discharging facility complies 
with applicable municipal or county zoning ordinances and 
regulations. 
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XV. StlPPLEMENTAL INFORMATION REOUESTED BY THE DIRECTOR 

This chapter ~escribes how to qather and present additional information which the Director may request to determine if a permit 
can be issued for a given facility. A.A.C. ~8-9-108.C. provides the scope of the information the Director may need to consider. Much of this information can be described as hyc:lroloqic or geologic 
in nature. However, because of familiarity with your facility, you . may be asked to propose items such as alert levels, discharge 
limitations and temporary closure measure which will be established 
as permit conditions. 

We bave attempted to describe under Which conditions . or for what 
tYPes of facilities some of this information will likely be 
required. Remember, this is qui dance • There ,are no absolute 
answers. 'If you are unsure of your specific situation, discussion 
wi tb Department personnel is encouraged. 
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A. SITE HYDROGEOLOGY 

The information presented in thi. section vill be critical to 
the permit decision making process, therefore, special 
attention:should be paid . t~ presenting and discussing this 
element. . Information to be supplied in this •• ction may 
include, but is not limited to, the items discussed below: 

1. Surficial Geology 

This section should discuss: 

geo~or.pholo9Y (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 lined 
facilities (surface impoundments arid landfills)· since 
protecting the facility from run on will be important for 
proper sizing of impoundments and prevention of leachate 
formation in landfills. Also for these types of facility 
sites estimations of volumes of surface water flow vil~ 
be needed (see section on Surface water hydrology) 

- site soil descriptions (type, horizontal and vertical 
distribution, characteristics such as infiltration rates, 
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organic content, and mineral content). This type of 
information will be required where compacted .oil liners 
are proposed or where the soil or vadose zone is being 
relied on for pollutant removal. 

2. subsurface Geology 

cross sections; 

Include well logs used to construct the cross 
sections. Cross sections may be required where 
there are multiple geologic units present near the 
facility, where multiple aquifer systems 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 characteristics of each 
geologic unit. Identify and characterize aquifers 
and geologic units of limited permeability. 
Include information on composition, grain size, 
prosity, permeability, and specific capacity. 
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·3. SUrface Water Hydrology . 

This section should include: 

- .the location of any perennial or ephemeral surface 
water bodies (these can ))e included on the location 
or site plan maps if appropriate) 

the distance of discharge areas from surface water 
bodies 

if there are perennial surface ~ater bodies in the 
area of the discharge, the application should 
address the discharge's eff~ct on the surface water 
quality relative to the water quality standards for 
the water body(s) 

flow characteristics of streams (when giving flow 
rates, give location, method and elate of 
.easurement, the annual .ean 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) 

so 



include calculations showing that design of any 
diversion or containment structures are adequate to 
handle anticipated surface water flows. 

4. Groundwater Hydrology 

This section 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: 

Oepth 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 intervals. Indicate 
if any wells are pumping in the vicinity at time of the 
measurement. This information should be given in tabular 
form. When giving well locations, use the Bureau of Land 
Management system of land subdivision (Figure 2). If 
drillers logs are available, copies should be included 

Water level elevation contour map (wi th data points ' 
plotted) 

Sl 
o. 



- . A discussion of groundwater flow conditions -
including flow rat .. , volUm.s and direction 
( ... sonal changes in flow direction due to aurface 
water recharqe or groundwater pumpage should be 
described). Trends in water levels with time 
.should be discussed and relevant hydrographa and 
equipotential maps should be included. All 
applications .ust 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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s. Discharge Impact Area Assessment 

The concept of Diacharge IJDpact Area (DIA) is a key 
component of the Aquifer Protection PerJIlit Program. The 
applicant .. y be directed by the department to 8upply 
informationreqardinq hydrogeologic conditions, uses of 
groundwater, and existing water quality in the facility's 
DIA. The Department will evaluate the proposed project's 
effects with the DIA and may set permit conditions such 
as Alert Levels that are desiqned to regulate water 
quality impacts within that area. Facilities which may 
be required to perform discharge impact assessments 
inc~ude any facilities with large volumed discharges, 
such as WWTPs, recharge projects and injection wells. 

Statutory Definiti~ns 

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, sewaqe, qarbaqe, sewaqe 
sludqe, munitions, petroleum proclucts, chemical 
wastes, bioloqical materials, radioactive 
materials, heat, wrecked or discarded equipment, 
rock, sand, cellar dirt and mining., industrial, 
municipal and agricultUral wastes or any other 
liquid, solid, qaseous or hazardous substances." 
Collectively, these definitions imply that 
establishinq the DIA for a facility requires 
consideration of the most mobile constituents 
likely to be transported wi thin 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 fluid, 
solid, etc. DEQ expects the applicant to make the . 
best effort to select and evaluate the most mobile 
and/or most concentrated pollutants that might be 

caused to migrate. In some cases, water may be the 
most mobile "pollutant" and JIlay be used to define 
the DIA. 
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Using the ·potential" ·extent" of "migration" does 
not tie the discharge impact area to any standard 
concentrations, but implies that if poll~tant coulcl 
aigrate int~ an area in any concentration, that 
area is part of the DU. For practical purposes, 

. the edge of the DIA shoulcl be that point at which 
the pollutant, because of dilution, dispersion, 
adsorption, or degradation, reaches a level 
indistinguishable from ambient concentrations by 
standard test methods. 

Establishing the DIA 

To establish the' DIA for a facility, the applicant should use 
some form of quantitative model to predict pollutant 
migration. Many different types of models are available and 
they all have their applications. In most · cases the 
appropriate models for discharging 
analytical . or s~ianalytical. It 
responsibility to select and apply 

facilities will be 
is the applicant's 
a model that best 

represents their site conditions and operating ~cenario. 

Tbe following data should be incorporated into the transport 
model: 
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Geometry of the system including aquifer depth, 
saturated thickness,· confining layers, and mixing 
zones. 

Groundwater flow parameters such as direction 
gradient, rec~arge zones, and pumping wells. 

Ambient pollutant concentrations. 

Pollutant concentrations in discharge and 
discharge rates. Pollutant ch~racteristics 

such as dissolved or phase separating. 

Estimated or test values of dispersivity. 

Retardation factor or distribution coefficient 
for solutes that can be adsorbed and decay 
factors if applicable. 

If appropriate data are not available, the applicant may 
be directed to perform on-site or laboratory testing to 
gather the information or may be allowed to use 
justifiable . assumptions based on published ranges of 
material properties. 
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The timeframe for migration is left open-ended in the 
statutory definitions. Modeling pollutant migration, 
however, requires that a tille period be apecified. For 
short-lived projects the timeframe .. y be the project 
life, including a reasonable post-closure period. For 
long-tara projects the applicant ahould pre.ent a DIA 
that represents steady state conditions for the 
discharge. 

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

6. Monitoring Plan Considerations 

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 Honitoring 

Monitoring may be required at a facility to confirm that 
the predicted characterization of the discharge is 
correct, to assure that discharge mitigation devices are 
~unctioning properly, or to confirm that the discharge is 
not causing a violation of an aquifer water quali ty 
standard at the point of compliance. The· type and 
location of monitoring will be different depending on 
which of these goals it is to achieve. There are three 
main types of monitoring: 

Discharge Monitoring 

This activity determines the quality or quantity of the 
potential discharge before it is released into the 
discharging facility. Discharge monitoring may be 
required when a permit specifies a level of quality or 

.1imit of quantity for the discharge. The permit will 
specify a maximum disposal level (MOL) or limit when the 
application indicates it is necessary to either treat the 
discharge . or 1imi t discharge to meet aquifer water 
quality standards' or BADCT. Discharge monitoring may 
also be required if there is a potential for unpermitted 
chemicals being discharged. 
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Control Technology Monitoring 

This activity tests the unsaturated zone to 
determine if liners or other control mechanisms are 
functioning as designed. Alert levels are 
typically used here. Detection usually triggers a 
contingency action to repair or maintain the 
facility to prevent discharge. 

Groundwater Monitoring 

Groundwater monitoring may be required at a point 
of compliance to assure compliance with Aquifer 
Water Quali ty 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 c 
discharqe 

applicable aquifer water quality standards for 
constituents of concern 

the level of uncertainty reqarding the effect of the 
discharge on groundwater quality 

proximity of water supply wells 

Components of a Monitoring Plan 

In proposing a · monitorinq-plan the applicant should specify 
. the following: 

number, location, and construction features of monitorinq 
points and justification 

monitoring instrumentation (description of equipment to 
be used and method of installation) 

constituents to be monitored 

method of sampling, field measurements, sampling 
protocols, volumes to be purqed from wellS, sample 

61 

\ 
\ 

\ 

\ 

I 



\ 

I 
I 

I 
I 
I 
I 

-

-

preservations, transportation, ch~in of custody, method 
of analysis and QA/Q~ procedures 

frequency of sampling 

. post-closure monitoring 

record keeping and reporting 

It is the responsibility of the facility to submit a plan that will 
produce factual, legally valid data. · 1f OEQ finds the submitted 
monitoring plan adequate it will he incorporated as a condition of 
the-permit. The following sections give some general information 
and references Which may be useful in preparing the compon~nts of 
the monitoring plan. 

Location of Monitoring Points 

Monitoring points for groundwater monitoring should be located such 
that they coincide with. the compliance point or are not farther 
away from the discharge than the compliance point~ (See definition 
of compliance point in chapter 2). There should be a sufficient 
number of monitor points to assure that standards are. not violated 
or that control are functioning properly. All mo~itoring point 
locations ·must be given in latitude and longitude. 
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constituents to be Monitored 

In developing a monitoring . program, the constituents to be 

lIonitored should be determined early through consultation with DEQ. 
In many cases this early consultation is important because the 
applicant will begin monitoring pri.or to the permit application in . 

. 

order to collect ambient data. The type of well construction and 
samplinq equipment may vary greatly for different parameters 
(Scalf, et ale 1981; Barcelona et ale 1983; and Schalla and 
Oberlander, 1982). 

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) 

constituents known to be in the effluent and/or any 
expected degradation products of those constituents 

the subsurface mobility . of each of the 
constituents in the discharge 

'constituents in the discharge which have a potential to 
adversely affect the use of the groundwater 
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Good monitoring parameters will: 

-

have high concentrations in ·the discharge 
relative to background concentrations 

bave hiqb mobil~ ty in the aubsurtace and therefore, 
potential for migrating to: groundwater and 

be of public and environmental health concern 

Generally, any effluent constituent which may affect the use of the 
wa ~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 constituent (one with greater surface mobility) ma~ be chosen as an indicator parameter.· Once an increase in this indicator parameter is 
detected, cODplete constituent monitoring will begin. Background water quality must be determined fo~ all constituents which may affect use even if an indicator parameter will be used. 

~e Department will make the final determination of the constituents to be monitored upon review of the facility's 
recommendations and rationale. These constituents will be listed in the groundwater permit along with provisions for reevaluating the monitoring constituents as data are generated and interpreted. 
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Monitoring Instrumentation 

Unsaturated (Vadose) Zone Monitoring 

If a facility is permitted as a non-discharge facility, vadose zone 
monitorin<J may be required to document that there is no fluid 
movement. Wilson (1981 and 1982) and Everett, et. ale (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 
auc:b • way as to ensure the collection of samples that are 
representative of the groundwater. Table 3 sU1!l1llarizes ' the 
advantages and disadvantages of di~ferent well aizes, casing 
water!al. and samplers along with references for further 
iDf'ormation. All wells must be constructed in accordance with 
Arizona Department of water Resources Well Regulations (A.C.R.R. 
Title 12, Chapter 15, Article 8). A variance of these minimum 
onstruction standards may be necessary to achieve proper monitoring 
configurations. Prior to drilling, a permit to drill must be 
obtained from the Operations Division of the Department of Water 
Resources. Any necessary variances must be requested when applyinq 
for the drilling permit. 
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TADLE 3: Summary of Monitoring Well slruct ion Materia I s and Sampling Devices o 
Method Description Advantages Disadvantages References 

Monitoring Well 
Construction 

1. Well Diameter 
Schalla and a. Two-inch Used where trans- 1. I nexpens i ve 1. May be difficult to develop Oberlander wells missivity is low 2. Sampling techniques 2. Samples small area (1983) or unknown would not cause 3. Use limited to monitoring loss of volatiles. 

b. Four-inch Used where we 11 ' 1. Most development 1. May not have capacity for wells yields are low. techniques possible use as wi thdrawa 15 we 11 2. Suitable for most for clean-up activities. situations 
3. May be used to per-

form dynamic sampling. 
c. Six-inch Used where trans- 1. All development tech- 1. Expens ive wells missivity is high. niques possible 2. large volume of contami-2. Samples large area nated water to dispose of. 3. Usually has capacity 

(or use as withdrawal 
well for clean-up act-
ivit ies. 

2. Casing Materials 
Curran and a. PVC This plastiC is ex- 1. lightweight 1. Weak. less rigid than steel Tomson (1983 cellent for use in 2. Resistant to acids 2. May absorb or leach organiC Fetter (1983 inorganic monitoring and alkalies organic chemicals Miller' (1982 There may be depth 3. I nexpens i ve 3. Hay not bond well with ce- Barcelona. limitations due to 4. Readily available ment seal. Gibb. and relative weakne,ss 
Hi ller (1983 of material. Sched-

ule 80 may be nec-
essary for depths over 
100 feet. 
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TABLE 3: (continued) 

Method Description Advantages Disadvantages References 
b. Teflon The expense of this .1. lightweight 1. Expensive material may make it 2. Inert 2. Not readily available somewhat impractical 

for some applications. 
c. Mild Steel This material is ex- 1. Strong and rigid 1. Heavy cellentfor use in 2. Resistant to corro- 2. Hay leach metals organic monitoring sion and oxidation 3. Not chemically resistant Should not be used 3. Readily available in corrosive situa-

tions or where mon-
itoring for metals. 

d. Stainless This material is excel- 1. Strong and rigid 1. Heavy Steel . lent for all but acidic 2. Resistant to- corro. ~.May corrode and leach . waters. sion and oxidation chromium in very acidic 3. Readily available waters. 
J. Expens i ve ("the primary limitation) . Groundwater 

Sampling 
Apparatus 

1. Bailers In its simplest form, 1. Can be constructed 1. Impractical to evacuate Gibb, Schul-
a bailer consJsts of with materials com- stagnaht water in well ler, and 
a pipe closed at one patible with para- 2. Tran~"r of sample to Griffin 1981 
end and open at the meter(s) of interest sample bottle may result Schalf, Hc-
other. A cable is . (see 11.8.2 ) . result in aeration Nabb, Dunlap 
attached to the open 2. Inexpensive enough 

Cosby, and 
end. To collect a that separate bai-

Fryberger 
sample. the bailer ler may be dedicated 

(1981) 
is lowered into a to each well 

Nacht (1983) 
well below the water J. No power required 

S1sk (1981) 
level. The filled 4. Outgassing of volatile container is then organics minimized. raised to -the surface. 
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Method 

2. Suet ion lift 
Pumps 

3. Portable 

Ie Air-lift 

Description 

These pumps create 
a vacuum inside a 
tube extending below 
the water level. 

Two types of portable 
submersible pumps are 

. avai lab Ie. 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 
1.0. casing. 

Air is ~pplied to 
force water out of 
a discharge tube. 

TABLE 3: (continued) 

Advantages 

1. Portable and inexpen­
sive. 

1. Portable. 
2. Depending upon pump 

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

3. Can be used to pre­
pump prior to samp­
ling. 

4. Expens ive 

1. Portable or permanent. 
2. Can be used to pre­

pump prior to sampling. 
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Disadvantages 

1. Sampling limited to ground­
water depths less than about 
20 feet (the practical max­
imum suction lift) 

2. Can strip volatile organics 
from sample 

1. Larger pumps may require 
use of lerger service type 
type veh1cle 

2. With conventional construc­
tion materials. many not be 
suitable for ~rganics. 

l. Hay be difficult to prevent 
cross-contamination if pump 
is used for sampling more 
than one well. 

1. Oxidation a problem 
2. No suitable for pH sensitive 

parameters. such as metals. 
J. Stripping of volatile com­

pounds may occur 
4 .. The primary limitation is 

the potential alteration of 
water quality. 

5. Possibility of introducing 
contaminants through air. 

References 



Method 

5. Gas-drive 
Samplers 

6. Gas-operated 
Bladder pump 

7 ~ Gas-dri yen 
Piston pump 

Description 

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

These pumps contain 
a ~ollapsible mem­
brane. Water enters 
membrane un.ttl full; 
gas is then applied 
to annulus around 
membrane. forcing 
water upwards. 

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

TABLE 3: (continued) 

Advantages 

.1. Portable 
2. Can be used in small diameter we 11s 
3. I nexpens i ve 
4. Can be constructed 

with inert materials. 

1. Can b~ constructed of inert materials 
2. Gas does not contact 

water sample 
3. Small diameter 

1. Gas does not contact water sample 
2. Can be used for deep wa ter 1 eve 1s 
3. Small diameter 
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Disadvantages 

1. Requires compressed gas 2. Possible depth lim.itaUon 3. Alteration of water quality may occur if gas . if gas contacts water 

1. Requires compressed gas 2. Low pumpi ng rates· 
3. Expens he 

1. Expensive 
2. Low pumpin9 rates 3. Requires compressed gas 4. Particulate matter may damage pump unless suc­tion line filtered. 

------~------------------------------------ - -- -- --- --- - --

References 

Robin, 
Oytynyhyn. & 
Sweeney 1982 



The depth and perforated interval of a well should be such that 
samples are obtained from the portion of the aquifer that would 
show the earliest effect from the discharge. For most discharges 
this will be the upper portion of the uppermost aquifer at the 
site. Therefore, most monitor wells should be completed only 20 or 
30 feet into the aquifer. Exceptions to this general quideline 
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 

.. hydroqraphs. Perforated intervals may be extended below or above 
the water table in such instances. However, in order to collect a 
representative sample, pmp intakes should be set no more than 10 
feet below the projected pumping water level. 

Sampling Protocols 

water standing in a well or the gravel pack annulus is in contact 
with the atmosphere and well casing. Therefore, its chemistry may 
differ from formation water that has not been exposed to the 
atmosphere • . Just as samples from unpurqed wells are not 
representative, samples from overpurqed wells may also not be 
representative. Similarly once a sample is removed from the 
aquifer it's chemistry may change in response to its new 
environment. Because of these factors, sampling protocols must be 
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designed to ensure that samples representative of the aquifer are 
collected and' to ensure that the chemical properties of that sample 
are preserved until analysis. The following references discuss 
."pling protocols in more detail: Scalf, et. al., 1981; Gibb, et. 
al., 1981, Macht, 1983. Field measurement., which should accompany 
lu,oratory anal.ytical data, " should include temperature, specific 
conductance or electrical conductivity (adjusted to 2SOC) and pH. 

All monitoring plans must include a discussion of sampling 
protocols to be followed. This would include: 

methods of determining time or amount of 
pumping 'prior to sampling 

methods of cleaning sampling equipment 
(unless . dedicated pumping equipment is used) 

types of sampling containers 

sample collection, preservation and transport 

- quality control procedures such as duplicate sampling, 
equipment blanks and travel blanks 

- chain of custody 
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analytical methodologies to be used 

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

Frequency of Monitoring 

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

Post Closure Monitoring 

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

1. the amount of discharge 

2. expected travel times to the monitoring point 
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3. probability of discharqes occurring after closure. 

CONTINGENCY PLAN REQUIREMENT 

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

1) Violation of a permit condition 

2) . Violation of an A~ifer ~ater Quality Standard 

3) Exceeding an alert level 

4) An illllDinent and sUbstantial endangement to the public 
health or the environment 

.. 'You must provide the n.ame and phone number of an emergency response 
coordinator ·who will be responsible for notifyinq the Department 
and implementinq your contingency plan addressing conditions that 
represent an imminent and substantial endanqerment to the public 
health or the environment. 

(You) should identify equipment failures which could cause a 
release of toxic substances to the environment, flooding, 
unsanitary conditions or other events with immediate impacts. Once 
identified, develop a plan of action and specify necessary 
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equipment, and personnel to remedy the impacts of such events. The 
plans should contain sUfficient detail that ADEQ is assured that 
the most timely response will be provided. 

~f you were required · to develop a contingency plan for another 
program suCh as RCRA, it ~y be amended as necessary to meet the 
requirements of the APP program, and sul:)mi tted to the .Department 
for approval under this s~ction • . 

For circumstances which do not represent an immindent and 
substantial endangement to the public health and environment the 
applicant must propose a contingency plan consistent with A.A.C . 
R18-9-114.0. 

, . 
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c. REMEDIAL ACTION PLAN 

When Required 

While corrective actions conducted under a contingency plan 
for a permitted facility as discussed above, are a type of 
remedial activity, A.R.S. 49-243.G. allows for incorporation 
of remedial actions into a permit for existing facilities 
which were in operation prior to August 13, 1986. ' 

In developinq 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 discharqe practices have released 
hazardous substances such that the aquifer is · or JIlay 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 knowledqe of current disposal practices 
(operating practices) 
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Investigating records of previous owners or 
interviewing former employee 

~ By examining the pattern of contamination (trace back 

2. 

to source) 

Outline 'procedures for removing, treating, containing or 
eliminating the source of the release 

3. Evaluate the extent of the contamination by the 
appropriate means which may i nclude: 

Soil gas sampling 

Soil 'borings 

Groundwater sampling 

Geophysical surveys 

Other methods approved by Department 

Any remedial action should attempt to restore the aquifer 
to levels of the AWQS or other health based guidance 
levels. The Department will provide the applicant with 
these values. It is recognized that the final cleanup 
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levels required by permit will be based on the 
f ... ibili ty of achi.vinq tho.. l.v.l. .by . the chosen 
treatment/remedial technology. 

The applicant should review various alternatives for 
remediation, and propose a specific alternative. In 
reviewinq alternatives, applicant should consider the 
following factors f .or each al ternati ve. 

a. Population, environmental and welfare concerns at 
risk 

b. 

c. 

d. 

Routes of exposure 

Amount, concentration, hazardous properties, 
environmental fate, such as the ability to bio­
accumulate, persistence and probability of reachinq 
the waters of the :state, and the form of the 

substance present. 

Physical. ractors affecting human exposure such as 
bydrogeology, climate and the eXtent of previous 
and expected migration. 
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e. The extent to which the amount of water available 
for beneficial uses will be preserved by a 
particular type of remedial action. 

f. The technical practicability and cost effectiveness 
of remedial actions applicable to a site. 

q. Propose a 1Il0nitorinq plan to determine the 
effectiveness of the selected remedial action 
alternative. Depending 'on the method of cleanup, 

' monitoring could be conducted in the aquifer, 
vadose zone or soil or at the discharge from a 
treatment system. Frequency of monitoring could 
vary from daily to one-time at completion of the 
project . 

. D. CLOSURE PLAN 

Attach a proposed closure plan. The plan should qive details 
for closinq the various discharge activities when you plan to 
cease the facility's operation. The Department recoqnizes 
that closure plans may change during operation. Therefore, a 
final closu~e plan will also be required 90 days prior to 
cessation of operation (R18-9-116.C). 

79 



\ 

\ 

The ' purpose for the closure plan lIuDmitted with ttle 
application is to ensure the facility can control further 
discharges and will not caus~ a violation of an Aquifer water 
Quality Standard to evaluate whether you are capable of 
.eetinq the costs of closure. 

The closure plan should include: 

Tbe 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 
f;. ' ~ llty· and an indication that placement of the 
materials at that destination is approved. 

The approximate quantities and the chemical, biological, 
and physical characteristics of the materials that will 
remain at the facility. 

The methods to be used to treat any materials remaining 
at the facility. 
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The methods to be used to control the discharge of 
pollutants from the facility. 

Any limitations on future land or water uses created as 
a result of the facility's operations or closure 
activities. 

The methods to be used to secure the facility. 

An estimate of the cost of closure. 

A schedule for implementation of the closure plan and the 
submission of a post-closure plan. 

In addition, specify to what degree any of the above items would be 
implemented during periods of temporary cessation. The 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 care. 

- The aonitorinq procedure. to be implemented by the 
permittee, including aonitorinq frequency, type, and 
location. 

- A description of the operating and lUintenance procedures . 
to be implemented for aaintaininq aquifer quality 
protection devices, such as liners, treatment systems, 
pump-back systems, ana 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 
uses, or both, at the facili ty si te as a result of 
facility operations. 
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APPENDIX A. AQUIFER WATER QUALITY STANDARDS 

I. Narrative aquifer water quality standards (A.C.C. Rl8-11-405) 

A. A discharge shall not cause a pollutant to be present in 
an aquifer classified for a drinking water protected use 
in a concentration which endangers human health. 

B. A discharqe sball not cause or contricute to a violation 
of a surface vater quality standard established for a 
navigable water of the State. 

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. 

II. Nume~ic Aquifer Water Quality Standards (A.C.C. R18-11-406) 

A. Aquifer Water Quality Standards for InorganiC Chemicals 

POllutant Cmg/l) 

Arsenic 0.05 

Baria 
1 

-
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CadmiWll 0.010 

. I 
0.05 

Lead o.os 

0.002 

Xitrate ,as X) 10 

Selenium 0.01 

Silver 0.05 

Fluoride 4.0 

B. Aquifer Wat~r Quality standards for Or9anic Chemicals 

Pgllutant . (mg/1 ) 

Zndrin 0.0002 

Lindane 0.004 



Methoxychlor 

Toxaphene 

2,4,-Dichlorophenoxyacetic Acid 

2,4,S-Trichlorophenoxyproplonic 
Acid 

~otal ~ibalo.ethanes 

Benzene 

Ppll1rtont' 

Vinyl· Chloride 

carbon Tetrachloride 

1,2-Dichlor~thane 

~ichloroethylene 

1,1-Dichloroethylene 

1,1,1-Trichloroetbane 

0.1 

0.005 

0.1 

0.01 

0.10 

0.005 

(mg/l) 

0.002 

0.005 

0.005 

0.005 

0.007 

0.20 . 
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Para-Dichlorobenzene 0.075 o 
c. Aquifer Water Quality Standards for Radionuclides 

1. The aaxiaua concentration for gross alpha particle 
activity, . including ~adiua-226 but excluding radon 
and uraniWl, ahall not exceed 15 pCi/1. 

2. The maximum concentration for combined Radium-226 
and Radium-228 shall not exceed 5 pCi/l. 

3. The averaqe annual concentration of beta particle 
and photon radioacti vi ty from man-made radionuc1ides 
shall not produce an annual dose equivale~t to the 
total body or any internal organ greater than 4 
millirem/year. 

4. Except for the radiouclides listed in this 
subsection, the concentration of man-made 
racSionuclides causing 4 .i11ir .. total body or organ 
dose equivalents shall be calculated on the basis 
of a 2 liter per day drinking water intake using the 
168 bour data listed in -Haxiaua Permissible Body 
Burdens and Maximum Permissible Concentration of 
Radionuclides in Air or. water for Occupational 
ExposUre," National Bureau of standards Handbook 69, 
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National Bureau of Co.aerca, as uendee! August, 1963 
(and no 'future eeli tiona), incorporated herein by 
reference and on file with the Office of the 
Secretary of state and with the Departaent • . It two 
or IIOre ractionuclides are pr .. ant, the aWl of their 
aftftual do.. equ1 valent to th. total body or ' to any 
orge aball not excead .. . aillir_/year. 'l'he 
followine; average annual concentrations ara assWied 
to produca a. total body or organ dose of 4 
ailliram/yaar: 

'adipDuslide critisal Organ pCi/l 

'l'ritima Total BOdy 20,000 
Strontium-90 Bone Marrow 8 

Aquifer Water Quality Standarc:is for Microbioloqical 
Pollutants 

1. 'When the aembrane filter technique is used to test 
aquifer vater quality, the nWll:>er of coliform 
bacteria shall not .xceed, any one of the follovinq: 
a. On. per 100 aillilitera a. the arithmetic .ean 

of all ... ple. axaminee! in a acnth. 

, .~ 
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b. Four per 100 milliliters in aore than onE' 
• .. ple when fewer than twenty samples are 
examined in a JIOnth. 

c. Four per" 100 .111iliters in .ore than five 
percent of the _ample. vben twenty or aore 
s .. ples are examined in a1lOnth. 

2. Wben the multiple tube feraentation technique and 
10 aillili ter standard portions are usee! to test the 
aquifer water quality, coliform bacteria shall not 
be "present in anyone of the followinq: 
a. More than ten percent of the tubes "in all the 

... ples examined in anyone month. 
b. Three or more tubes in more than one sample 

when leas than twenty samples are examined in 
a month. 

c. Three or aore tubes in more than five percent 
of the samples when twenty or more samples are 
examined in a Jlonth. 

3. When the Jlultiple tube fermentation technique and 
100 milliliter standard portions are used to test 
the aquifer vater quality, coliform ):)acteria shall 
not be present in anyone of the followin9: 
e. More than sixty percent of the tubes in all 

suples examined in anyone JIOnth. 
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b. Five tubes in acre than one sample when fewer 

than five a.lIpl •• are examined in • IIOnth. 
c. Pive tubas in .are than twenty percent of the 

• .-ple. vben five or .are aaapl .. are ex •• ined 
in a aonth. 

E. Aqui'fer Water Quality Standardll for Turbidity 

1. one nepbeloaetric turbidity unit as deterairied ~ 
• aanthly averaqe except that five or fewer 
nepheloutric turbidity units may be allowed if it 
can be determined that the higher turbid! ty does not 
interfere with disinfection, prevent aaintenance of 
effective disinfectant agents in vater supply 

2. 

distrilNtion or . interfere with 
aicrobioloqical determinations. 

Fi ve Dephelomeuie tur~icU ty units based on an 
average of two consecutive days. 



APPENDIX 8 

Single Coordinate ~titude/LOngitude Interpretation. 

·In order to locate a unique point OD the earth.'. surface a systaof locating 1s Deeded. '!'be syst_ .u.st describe a position in both a north/south and east/west direction that is not duplicated anywhere else on earth. Latitude and 10n9itude supplies the information needed to locate that ~iqu. point. 

LatitUde 1. used to determine the location north or south of thS equator along lines called parallels. ~e ~ator i8 designated 0 latitude and the north and south poles are 90 .. and 90 S respectively. The distance ~tv.en dec)rees of latitude is cons~t anywhere on the earth. The aeasurements are written as d~ees ( ), ainutes (' )anc1 seconds (.). There are 60 seconds per ainute and 60 minutes .per degree. A typical latitude' voulc1 look like the following: 33 12'4S" (read as thi~y three deqreesotwelve minutes and forty five seconds). Arizona lie~ 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 Conver;e at the poles, and so the distance between degrees varies depenc1ing _ on the " lati tude. . Therefore, '" unlike degrees latitude, distance between de;rees of lonqi tude vary with location. The closer the point of interest is to the north or south po~e the shorter the map distance will be between degrees. The nomenclature is written the sue as 6atituc1e. A typical longitude would be written like the following: 111 30'25- (read a. one hundred' eleven deqrees thioty JIlinutes and ,.­~.nty five seconds. Arizona lies between 109 and 115 west longitude._ 
Useful tools for locatinq tbe latitude and longitude (lat/long) of a single coordinate are a 7.5 minute USGS topographic map (also called a quadrangle up) and a specially created prOjection qrid designed ' for use . with these upS (included as Figures 3 and , ) • The ;rid is designeeS to compensate' for changes in the distance between degrees longitude with · location. A typical USGS tOpocJraphic .. p has a naae located in the upper right and lower left corners. The nue is generally . fro. a proainent town or feature located vi thin the up boundaries. Figure 1 shows • close up of the ri9ht upper corner of a topographic up and indicates the location of the nue, lati tude, and longitude. Lonqi tude is found along the top and bottomecSges of the JIlap anc! latitude is on the right and left edges. Tic marks in the form of a ·p1us- (+) are located on the up at 2'30· (2 1/2 ainute) intervals (Figure 1) for use in locating the lat/long with Figures 3 and 4. 

TO determine the 
purchase or use the 
point of interest. 
Arizona. 

lat/long of a single coordinate you will need to correct 7.5 min topographic map which includes your These aaps can be found at various .ap stores in 
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The following d .. cription refers to Figures 3 and 4. Figure 3 will ~ used to deter.aine longitude and riqure 4 will be used for latitude. 
1. Locate the point of interest on the .. p (a dot or x at the site vill do). P1qure 2b indicate. the relative cUstance of plus or ainus one Hcond therefore it 1. ift your beat inter .. ta to be aa accurate .a -poa.ible. '1'ba use of aite plana, lancmarkS, strut .. ps, ete. to " locate your point of inter. at i. reco ... nded. 
2 •• ate the latitude and longitude written in the lower right corner of the up. If your facility is located JIOre tban 2' 30· fro. that · corner you can f1nd the latitude and longitude written at 2'30· intervals a10nq the e4g.. of the .. p. 'rhe.e intervala do not include the degr __ , only ainute. or ainutes and •• concla. The dec;reea (from the right lower corn~r) are added to the minutes and .econcis. JIalce a note of tbe aeaaure.enta clo.est to you:- point of interest. Also note the degr ... of latitude for use in .tep IS • . 

3. If your · point of interest is further than 2' 30" from the edqe use the small tic marks located at 2'30· intervals on the map (see Fi;ure 1) • Draw lines connecting the tic aarks that surround your point of interest to malte a square. Then proceed to the next step. 
TP petermine Lgngitude: 
4. Oft the top edge of .. separate sheet of paper make a ark. Lay the paper on the -.ap so that the mark you .. 4e lies on ,ei ther the right edge of the map or on the right edge of the square you drew ~tween tic aarks, (whichever applies) and the top edqe of the paper crosses your facility .ast to vest. Mark the spot where your facility is 10cate4 on the edge of the paper. 
5. Uft the paper and lay it on Fiqure 3 .0 that your first mark ia on the %ero line of figure 3 and the number along the r~ght side corresponds to the degrees latitude found at the lower right corner of the map •. 

6. Take the longitude you wrote down in step 2 and add the minutes and seconds from atep "S to get your longitude • . Arizona's lonqitude ranges from about 109 to almost 115 degrees, vest. 
To Determine Latitude: 

7.- On the top edge of new clean sheet of paper Uke a mark. Lay the paper on the up so that the .ark you .. de lies on. ei ther the bottom Rge of the ... p 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 ftorth to south. Mark theapot where your facility i. located on the top edge of the paper 
8. Lift the paper and lay it on Fiqure 4 so that your first ark is on the zero point of the scale. COunt the nWDber of minutes and second })etveen the two aarks. 
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. \ 9. 4%'ake the latitude you wrote down in step 2 and add the minutes r \ 
.econds from step 8. Arizona'. latitude ranges frOll 31 to 37 aegreeli, I north •. 
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. ' 2a. Figure 2 

37
0 

ARIZONA 

'j .+ j 
• 

t-I -------~ 
1150 
~ '09 0 

LONGITUDE (x) 
1 ,ae;" - 305.572 ft - 57.873 mil •• 1 minute - 5093 ft - 0.965 mile. , .. conet - as It - C.C' 6 mile 

1 mile - C.o2 degree 
1 IN" - 1.0. minute , mile - 62.20 nconds ' 

LATITUDE (y) 
1 degree - 364,120 ft - 68.962 mil •• 1 minute - 6,069 ft - ,., ~9 mile. 1 .. cond - '0' ft - C.019 mile 
, mne - 0.01 degree , mile • 0.87 minute 
1 mile • 52.20 .. conds 

FORMAT: 

LONGITUDE: ddd mm ss.s l.AmUDE: dd mm ss.s 
(tenth of a second preferred when available) 

2b. 
,',: 

RANGE OF" ACCURACY.: 
Ictituoe (y) longitude ex) EXAMPLE: WELL LOCATION , ' 34° 52' 30.0 tt 

/ , Oge 47' 30.0" 

+ " second 
longitude 

+ 1 second 
lotitude 

- 1 second 
latitude 

- , second 
longitude 

+ 0.1 second -

o 
N 

'7 ft 

• 
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Close-up of NE 'corner . of USGS Topographic Quadrangle 

-
4rlO'· 
~ 

+ tic mark indicating 
2' JO" Interval 

~ 

figure 1 

QUADRANGLE NAME 

'12- 45'00" , ......... , 
.1l-15'lO" , ..... , 

1.)' 
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APPENDIX C 
The following chemical list bas been designed person to determine which of the rules, regulations a chemical belongs under. 

to allow a 
statues or 

~he columns are set up so as to provide information on a chemical. ~e first column is an alphabetical list of the chemicals listed under the following: 1. Clean water Act Sections 307(a) and 311(b) 2. CERCLA 102 as 302.4 of 40Code of Federal Requlations 3. RCRA 40 Code of Federal Regulations Section 261~33(e) 4. United States Code 42 241(~)(4). 5. A.R.S. 49-2430. 
Since many chemicals · have more than one name., the first column contains· both the primary and the secondary names. Information en the chemicals is provided under the primary name, ther.efore. when referencing the list by other than a primary name the second column will refer you to the primary name. The ~econd column also provides a list of secondary ~mes which a chemical may be referred to. ~he third column is the Chemical Abstracts Service Registry Number (CASRN) this number is unique to the Chemical and therefore can be used as a final method of identifying the Chemical. The next 3 columns are considered Hazardous Substances under ARS 49-201.16, and. are the Clean Water Act Sections 311(b), 307(a) and CERCLA ·102 as 302.4 of 40 Code of Federal Regulations. The seventh column corresponds to 40 ·Code of Federal Regulations 261.33(e) and is regulated under the Resource Conservation Recovery Act. The eighth column is United States Code 42 241(b)(4). The last column is organic substances referenced in ARS 49-243(0). 
If a ay_ (or yes) is given in any of the columns 4 through 9 it. indicates. the chemical is included on the list designated for that column similarly an aN- (or no) would mean that the chemical is not included on that list. 
A "ya in any of the columns 4 through · ' would aean the chemical is a hazardous substance as defined ~ A.R.S. 49-201.16. 

A"Y" in the column marked A.R.S. 49-243D would .ean the chemical is a chemical that requires the application of BADCT without regard to cost. 
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D I,t "1.ttCNI bon_ frca thl ....-.c ft. 0' pIIt...,"c IIIh,drlde • .,. ortho-ayl .. .OI~ .........•.................••..•.•........................................................................ • • • • I • 
OIlUII.ttCNI Mtt .. 'ne thl prodIIction of I. I. I-triChloroethane 
~ ... ~ .••.••..••...•.•.••.•••••••.••••..•.••..•.•........•....••...................•..........•.•.•......... • • y • • • 

"'lv1 end, f.,. thl heavy endl (01 ... 'n. tM production of I.l.l-trtchloroetbane 1017 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••• • • , • • • 
ViC .. ,t,I"... cltChirge , .... t. c.,........ 

' c"'ort ... tor In thl ~Uon ., chlordane I0Il ••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••• • • , • I ' I 

Unt .... t= ..... st_t .. , .... thl produc:t ton of to 
1019 •••••••••••••• " ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••• I • , • I • 

Unt,..ted .. ,t_'" 'rca thl ~Uon of 2.4-0 
11l1li •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t . ••••••••••••••••••••••••••••••• • • , • • • 

".Ite 'tIC"''' .. IuUon , .... lCid IIIC":=' of _I"lon con'rol *,'t/,'..,. , .... sec "I le14 _It Ing(CaIponentl 0 t.I ... ,'e .... ldenUcai wit" those of 1(00) •• 01 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••••••••••••••• • • , • • ~ 

OI,tl'I.tton •• , reltdu., 'ro. the dlltl".tlon of tn II t .. -bsed CoqMlUndi of ve.er tna~ pharMCeutlcall fne arsenic 0' organo-.rsenlc CCIIIIfIOUAdI •• 02 ••••••••••••••••••••••••••••••••••••••• ' •••••••••••••••••••••.•••• ' ••••••••••••••••••••••••••••••••••••••••• • • • • • • 
•• 1'''' ,.,. the use 0' ICt Iv.ted ClrtIon for dec.'orlratton tn the prodIIcUCNI .f w'.r .... ry pII .... c .. &lc.,. f .... arsenic of orgIftO-'rlentc cCllllfOUnd, 

• • 
•• OJ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••• • • • • 

• roc ...... '1 ..... ' ... an"I .. u'rICUCNI ,,. thl frOducttCNI of an II I.. . 1'04 ........................................................................................ _ ••••••••••••••••••• • • y • • • 
(GIIb.ned .. ,t...-t .. st .............. Ied 'n. n It robeluene/ .... 1,1 t .. ch 'orobenlene, KlOS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • • , • • • 
SepI,.ted .queoul It ..... 'ne thl reactor product .. ,bing Itep .n the production of ch lorabenlt"'s 

1C106 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••• • • , • r ,. • 
"nteweter tre.tMnt 'Iudge f ... thl _rcur~ cell prOCesl In chlort", producttCNI 

• " 
1111 ••.• n .................................................... ................. : ............................ I • Y • 

'rocklt\ ;,IMI'erl fr. the product Ion 0' 
- ---

dlnll~o'oluene vi. nllrallon 0" toluene 
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CHEMICAL lIME OlHER PARAMll[R MAHlS 
~t Ion or ..... 'lCturl'" use (II. relCt.nt. c_lc.' Int.,...sl"e. or CClllpOnlftI In. fon.ulltlng process) 0' trl- or tltrlCbloraphenol. or 0' Int.rw41"e. used to procIYcl thllr pe.tlelde derlv.Uvel (fhll II,U", doel not Include ... 'tll 'rca thl prodIIcUon 0' hlllChlorophlnl 'rca hlghl, 

. ~rl'le4 2.4.5-trlchlorophenol) fOZI •••••••• ~ •• ·~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••• IIlSte. 'e.etlpl ... ,t ... ter and lpent Clrbon 'rca hydrogen chloride purl"ceUon) 'rca thl .....-cUon or ...... '.eturlng use (.1. react.nt. chlaicil Int.nlldl.t •• 0' ca.ponent In • 'on.ul.tlng procell) of penllChlorophenol or of Inter.edl.le, used to produe. II' derlv.tlve, 
f022 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IIIltli ,tllCtlpt ... ,t ... t" .......... t c.rbon , ... hydrogen chlortde purification) f ... the ...... facturlng UII (.1 ..... t.nt. c_I, •• Inle~t.tt. or COlpOnlnt In .'onIYI.tl", process) of tetrl-. pent.- or hluc"IorGbenl ..... under .i'llIne condlUonl '02' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••.•.•••••••••.•••••••.•••••••..•. IIIltel (u£ept .. It .... t ...... lpetlt Clrtaon frca iI,ydrogen chloride purlftcatlon) , ... the production of .. t .. I.ts on equl .... t prevloully used for thl product Ion or ........ cturlng UII (II • teactlnt. c_Iell Inler.edl.te. or cOlpOnent In • process) 0' .rl- .nd tetrKhll1n1Phenol, (lhls lilting don not Include ... ,t .. f ...... Ia-nt used only . for the product Ion or UII of he ... ehloraphene fM highly purified Z.4.~trtchl ...... IOI) r024 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
illite'. IncillClI", llut not ".lted to dlstll •• tton r .. I .... I · ..... '" ends. t.n. Ind ructor C lunout .. stn. , .... the pradIIctton of chlorinated .Uphlllc I\ldrOClrbonl. having e.rbon cont .. t fra. OM to flve. ut II h Ing free r.dlc.I c.t.IYled proceslli. (lhls "sting does not Incl. Ught ends. lpent fllten land ftlter .1411. spent delllelntl(llc ) .... 't ... t.r .... 'ttwlt.r trtlt.nt ,Iudges. spent cltIYIst'. and ... stes listed In 261.32) f026 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IIlstes (eacept ... ste..ater end 'I*It e.rtIon .... 

. 
hydrogen chloride purtflcetlon) .... the product Ion 0' .. terl.Is on equl~t previously Uled for the ..... 'lCturlng UM (I. • relctlnt. c~lc.1 Intenledl.te. or " CCllllPOMftt In I fon.ul.t Ing process) 0' tetrl~. penl'~' or .... lCh 10 ..... "". under .Ike lInt 
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C .. lICAL .. onll '~nR IWI(S 
.) Prrldl_ 

fOOl ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••• lII,t_tn tr ...... ' .1" , .... Iectrapl.tlng 

m.t lonl ucept , ... tM '01 lowing prote'MI 
I SulfurIc ICId enodl"ng 0' .1_1 ... , lin pl.tlng on c.rbDn s, .. I: 
J .Inc pl.U", ( ...... , ....... ,.) on carllon 

.t .. 1: 
.) .1_1_ .. IIIC ..... 1 ... pl.Ung .. ca .... steel; 
5)cleanlng/ltrtpplne .sIOCI.ttd .It. t •••• Inc 

.nd .1 ... 1,.. .. ,.lIng on c ...... ,t .. 1; end .) c .... ul .'cMIII'" .I"Ing of .1 .. 1 ... f .. ' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•...•..•.••••••.••••••••••.•••••••..•• Spent cranl ... p •• t Ing blth IOlut Ionl , ... 
electrop •• tlng apw.tlonl (lac.,t 'Of' precioul _t.11 electroplllUng spen' cranlde pl.tlng blth IOlullOM) '101 .. ' .. ............ , ... ~ ...................................................... ,_ ........ , ..................... . ".Ung bit. sl""," , ... te. boat .. 0' pl.tlng blthl ,,. .llCt .... I."ng aper.tlonl .... 
(rm.deI .... u ..... te. proce" ,".cep' 'or precioul .t •••• lectrapl.Ung pl.tlng N'h Iludgel) . . 

fOOl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• Spent Itrlppl", ... clllftt", bltel IOI.UOIII , ... 
• leclroplaUng operatlonl ....... cru.del .... 
ultd 'n the proc",. (eacep' 'Of' precioul _t.11 .lectrapl.lIng spent Itrtpplng end 
clllniAl batb IOluttonl) fOIO •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••• QuencbtAl bI'b ,' ...... , ... 01' balbs ·,..-t •• 
.... t lrutl"' ...... tlonl ..... cranldel .... ultd· In the. proc .. , (laC"t , .. prec loua _t.l 
hut trullng qIIIndIllII bit" Il"s) f.II •••••••••••••••••••••••••••••.•••••••••••••••••••••.•••..•.••.•..•••....•.••••••••••.•.•.••.•.••.•••••••.. Spent cr.nl ... IOlutl .. s , ...... It bltb PO' 
cleutng , ... _1411 Mat t .... Ung .... UOM 
,except 'Of' preclou. _tal, Mit trullng 
spent C1111'''' soluttons , ..... It bI," po' cle.nlng) 

f •• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••• Quenc"'''' .... t ... t .. t ......... t .1 .... , ... _t.1 M.t t .... t Jill apII'.t toni ....... cran ldel used In tM prot ... (laC.,t 'Of' preclou, 
_t.l, he.t trut tne 9IIfItIting "'Ittwlter tre.a.nt Iludgel) 

fOl ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••• ~ ••••••••••••••••••• Ifnl .... '.r In ...... t Iludges , ... thl ,_Ical 
corwen ,. coetiAl 0' .1.'... · . .. fOZO ••••••••••••••••••••••••••••••••••••••• , •••••••••••••••••••• ' •••••••••••• , ••• "lSI., ~~t ... ,tMter end ,pent c.rIIon ,,. hrdroo jMorlde purification) ,,.. tM 

...... , ..........•.....• ,. 
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Arizona Department of Environmental Quality 

AQUIFER PROTECTION PERMIT APPLICATION 
---- ----------------------- - --------

PART II - DISCRETIONARY INFORMATION 

A. 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. 

1. HYDROLOGIC STUDY 

Have you included: 

_____ a. A description of the surface and subsurface geology; 

-----b. The location of any perennial or ephemeral surface wa- er 
bodies; 

_____ c. The characteristics of the Aquifer and Geologic Units 
with limited permeabi,lity, . including depth, hydraulic 
conductivity and transmissivity. 

d. Th~ rates, volumes and directions of surface water and ----- ground water flOW, including hydrographs, if available 
and Equi-potential maps. . 

e. The location of the '~oo-year flood plain and an -----

____ f. 

----g. 

____ h. 

____ i. 

assessment of the 100~year flood surface flow and 
potential impacts on th~ facility; 

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; 

\ 

A documentation of tbe extent and degree of any known 
soil contamination in\ the vicinity of the facility; 

An assessment of the pLtential of the discharge to cause 
the leaching of pollu~nts from surface soils or vadose 
materials; ) . 

Any anticipated changls in the water quality expected as 
a result of the discharge; 
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_____ j. A description of any expected changes in the elevation 
and f low directions of the groundwater that may be caused 
by the facility; . 

k. Map of the facility's discharge impact area; ---
___ 1. The criteria and methodoloqies 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 ofA.R.S. 49, Chapter 2, Article 3, and A.C.C. 
R18-9-l0l thru 130. 

____ a. 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 app~arance of 
another pollutant or may be prescribed to be measured at 
the point of release, the point of compliance or any 
intervening point; 

____ b. Discharge Limitations 

Discharge . limitations should be based upon the 
considerations described in ARS 49-243 A, B, C, 0; 

____ c. Monitoring Plan 

1) The type .and methodes) 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. 

___ d. Contingency plans for alert level exceedances; 

___ e. Contingency plans for discharge limit exceedancesi 
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---f. Contingency plans for Aquifer Water Quality Standard 
violations; 

---g. Compliance Schedule; 

___ h. Temporary cessation pl~ns; 

---i. Closure and Post-Closure plans. 
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I. INTRODUCTION 

A. Objective of BADeT 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 
ut 11 i ze BADCT: 

• ••• the facility will be designed, constructed and ope rated as to 
ensure the greatest degree of discharge reduction achievable through 
application of best available demonstrated control technology, 
processes. operating methods or other alternatives, including, where 
practicable, a technology permitting no discharge of 
pollutants ••• However, a discharge reduction to an aquifer Ichieva~le 
solely by means of site specific characteristics does not, in itself, 
constitute compliance with ••• • BADeT. 

In other words. rather than using some minimum required control 
technology, mining operators should be using state-of-the-art desig ~ 
elements to limit discharge to aquifers. BADeT 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 sfecific and 
that BADeT is determined throu h ne otiation between the app icant and 
the Department of Environmenta Qua ity 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 BADeT requirements is only one aspect of the 
Aquifer Protection Permit. The Department will use both Guidance 
Documents to evaluate permit applications. In the event that an 
inconSistency exists between this document Ind Ipplicable rules Ind/or 
statutes, provisions of the litter w11l prevail. Statutory (state law) 
references Ire preflced by A.R.S. (Arizona Revised Statutes) while 
regulation references Ire denoted by AAC (Arizona Administrative COde). 

B. Facilities Requiring BADCT 

Mining, processing. refining, and smelting facilities Ire 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 ions, wastewater 
treatment facilities. addition of pollutants t o underground caves or 

-mines, or point source discharges to navigable waters. They are 
required to obtain In Aquifer Protection Permit with BADCT incorporated 
into their deSigns. 
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The Aquifer Protection Permit and BADCT requirements apply to both new 
and existing mining operations. The designations "new", "existing", 
and "closed" Ire specifically defined in A.R.S. 49-201. New facil ities 
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 I, 1986 with no intent to 
resume. Facilities which ceased operation after January I, 1986 are 
regarded as existing facilities and are required to meet BADeT and 
other Aquifer Protection Permit requirements. Closed facilities are 
not required to obtain an Aquifer Protection Permit and are, therefore, 
not subject to BADeT requirements. 

Some types of mining facilities Ire 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 
~&dose zone in such a manner that there is a reasonable probability 
that the pollutant will reach an aquifer." The follo~ling specific 
exemptions apply to some mining operations: 

"Min;ng 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 G any chemical or leaching 
agent or process of any kind". (A.R.S. 49-250.8.5) 

flWash 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. RlS-9-103.2) 

If an applicant is untertain of the applicability of the rules or 
statutes to their fac\11t), the applicant is encouraged to consult with 
the Department. 

C. How To Use This Document 

This guidinc~ document is meant to b! used by the permit applicant to 
develop BADeT for his facility. If you have Idd1t10nal questions, do 
not hesitate to contact t~ Wlter 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 BADtT portion of I p!rmit 
Ipplicltion. 

Chapter III describes -How to Determine BADtT For Your hcn tty·. 
This chlpter discusses the process fnvolved in selecting control 
technologies to Issure t~t they represent BADCT for a specific 
fie 11 tty. 

Chapter IV identiftes the control strat!gies which will be used in 
conjunction with Chapter III. The control strategies have been 
selected specificilly for facilities common to Arizona's mining 

. industry. The applicability Ind effectiveness of various pollutant 
control strategies Ire discussed for each mine facility type. Here, 
Ilso, is included I description of individual discharge control 
components that Ire Ivailable for use at mine sites. 
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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 BADeT selection for a facility. 
Chapter" VI is devoted to existing facili~ies and the special considerations for them. 

A list of references and a list of "Frequently Asked Questions About BADCT" are incorporated into this document. 
D. 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 is not an exhaustive list. additional pe~Hs may be necessary. It is the permittee's responsibility to obtain and comply with all appl icable laws and regulations. 
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TABLE I: Other Permits/Approvals & Agencies 

federal 

State 

Various Federal 
Agencies EeLS. 

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 ~redge & Fill 404 Per~it 

LP.A. urc Reguhtions (In-situ leach) 

E.P.A. UMTRA & other programs 

N.R.C. UMTRA & other programs 

OEQ - Water Re use Permit 

OEQ - NPDES Discharge permit-surface water 

OEQ - Waste Hazardous Waste Permit 

CEQ - Air Quality Air Emissions Permit 

OEQ - Solid Waste Solid waste disposal/ 
operltional Plln Approval 

DEQ - WQARF Rernedhl Action 
(closed flc1l1tf.s) 
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(Cont.) 

DWR - Well s 

DWR - Well s 

State Lands 

State 
Historic Preser­
vation Office 

State Mine 
Inspector 

County/City 

County 

Local Distri ct 

DWR 
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Well construction/water 
withdrawal permit 
(potable and monitoring 
well s) 

Poor Water Quality 
Withdrawal Permit 

If on or near State Lands 

Approval to Proceed 

Registration/Safety 

Land use - zoning approva l 

Engineering/constructio n 
a ppro va 1 

Flood control approval 

Dam Safety & Stabil ity 

DP~T 
FOR DISCU~~ION 
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II. BADCr REVIEW PROCESS 

The BADeT review process is a part of the Aquifer Protection Permitting 
process. This Chapter will deal only with the BADCr 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 BADer review process described here. 

When In Ippliclnt submits In Ipplicltion for In Aquifer Protection 
Permit, it must include I 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 I description of the site specific design 
proposll, and justification for any deviations from the optimal 
design. The justification should Iddress any of the following which 
figure into the deviltion: 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. 

DEO's review (ini~iated by the permit writer) begins with an accuracy 
c~ [-31 desir Is t~e one presented fc~ this facility 
CO r ·. :t).> . ser, "rom the , ~dance document? If DEQ aetermines t"at 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 opti~al design is represented. the oer~jt w-'te r checks the 
pro~ . ~ B~:CT for the facility. If the proposed design provides a 
simil~~ 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 BADeT design will yield a performance similar to that 
Ichieved by the optima' design. 

When evalulting I BADCT proposal, the permit writer .ust Isk, -Is this 
the best available demonstrated control technology? Since at this 
point, the applicant has deviated from optimal deSign, the permit . 
writer .ust deteMlfne why. and if the deviation is valid. The permit 
writer will examine the information provided to determine ff the 
greatest degree of discharge reduction will be achieved, f.e. thlt the 
proposed BADCT design will 1ield the same performance IS the optimal 
destgn. If the infonDation is deficient or inadequate to .ake this 
Judgement, the applicant will be so advised, and will be asked to make 
the necessary corrections or additions f r the submittal. It should be 
noted that there is much opportunity fo r 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 1mpacts 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 s~bolica"y represented here as the endpoint of the process. If the Department determines that the intent of the llw IS stlted in this dec1s10n po1nt 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 pro.ceeds through the remainder of the permit process. 

III. HOW TO DETERMINE BADCT FOR YOUR FACILITY 

This chapter discusses "the process involved in selecting control technologies to assure that they repres~nt BADCT for your specific mining facility. T~e precess outlined in Table II involves startirg with II design that incorporates all of the most effective discharge controls available. Once this "optimal" system design is established, the appl icant evaluates its performance at the specific site. The appl icant may then use site characteristics as "trade-offs" to substitute for specific discharge control d"esign 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. 
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TABLE II: Steps in BADeT Determination 

1) Select "optimal N system design applicable to your facility type 

from Chapter IV. 

2) Determine the performance of the Noptimal" 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. 

3) Evaluate site characteristics fo r their effectiveness in 

discharge control. 

4) 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 l 

design. 

5) Determine whether other environmental factors or water 

conservation preclude implementing portions of BADeT de$ign. 

6) Propose final design. 
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You can establ ish the optimal system d~sign for your facil ity by using 
the various mining operation discharge control components described in 
Chapter IV. You should select the most effective: a) containment 
liner systems, b) leachate collection systems, c) tailings disposal 
systems, d) mine water disposal systems, e) processing and refining 
discharge controls, f) .ine workingsi and g) closure plan. or other 
control strategies by following the gu'idance of the discussion of 
optimal systems presented in Chapter IV. This ·optimal" design may 
appear dramatically ·over-engineered" for your facility, but it is 
fntended as a starting poi nt from whi ch you can pare down des; gn 
elements to arrive at BADeT. 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, 1Qu must 
thorou,hl y understand and quantify the performance of these features. 
A care ul site study, and perhaps, laboratory scale tes.ts 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 optimal syste7. 
applicable to your facility type and replace it with an alternate 
system incorporating site characteristics involves three steps: 

1. First, quantify the perfonr.ance of the design component(s) to t~ 
re~~ v ed, replaced, or modified. 

2. Second. quantify the performance of the site characteristic(s) to 
be substituted. 

3. Fina'ly, show how the site characteristic(s), alon~ or in 
conjun:tion with a less-effective design £ ~~ ent(~). will achie v ~ 
similar performance to your ·optima'" deSign. 

As In e~~~ple of this process, consider In "optimal" design for a 
precious metal hea~leach operation thlt includes I double flexible 
.embrane pad liner with leachate collectfon below the top liner., The 
performance of the ~ttom liner from .anufacturer'S data is I 
permeability of 10- cm/sec •• and the secondary leachate collection 
system effectively achieves no discharge. At the site, we have a 
substrlte of unfrlctured. cla~rich. weathered volclnic bedrock for I 
thickness of 100 feet above the water tlble. Laboratory lelch tests 
.rtth solutions equivalent to the Inticipated leachate concentrltions 
show that the bedrock reacts totally with the leach solution removing 
contaminants to levels below their detection limits It I depth of 10 
feet. We can conclude thlt removing the bottom liner and lelchate 
collection system from the design stil' achieves the same performance 
becluse of the bedrock unit. The volcanic bedrock unit, then, is part 
of the proposed BADCT desi gn. 

13 



Each site will require a different approach to establ ishing BADeT. The design process will require some creative thinking and careful weig~ing 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. 

IV. SELECTION OF CONTROL STRATEGIES 

A. Introduction 

This chapter outlines many of the discharge control strategies available for ten facility types: Base Metal Dump and Heap leaching; Base Metal Tail fngs 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 mi nes 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 spil l containment in processing areas. Pipelines. Pits. shafts. adits. an: other mine workings, and Closure procedures. Section 0 discusses so ~ e of the characteristics of the design components. Section E prese nts ways in which some of these components fit into recommended syste~ 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 BADeT. waste type and site selection will affect the BADeT determination for a particular facility. 

B. Waste Type and Characterization 

The types of wastes generated at the mining facility will have considerable impact on design. It is important that the design components be selected to be compatible with the waste type and expected chemical Ind physical characteristics of Iny leachate. This necessity for compatibility is the reason that specific materials, thicknesses, etc., Clnnot be mandated in this document for liner selection or for other features at mining flc111t1es. 
A portion of the BADCT proposal prepared by the applicant must define the waste type or mix of types including projected leachate compositions to be generated at the facility. Data that should be presented for waste material should include: 

1. Bulk waste analysis. 

14 
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2. leach testing (EP toxicity, TCLP, or other methods as 
appropri ate). 

3. S Li qu i d. 

4. Volume to be generated on a daily/monthly/yearly basis. 

5. Chemical concentrations of liquids. 

6. Other relevant parame~ers. 

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 infonnation to be submitted. 

The applicant shou'd show t~at 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 liner material that resists acidic attack and 
should present in the BADeT proposal manufacturer's data that confirm 
this feature. 1he life expectancy of the liner under expected lea:~a~e 
conditions should also be taken into account. 

Where solutions, ~Lstes. or leachates contain any of the organic 
pollutants referenced in A.R.S. 49-243.0., the statute requires tha~ 
BADeT for a new fa~ility be limitation of discharge to "the maximu~ 
extent practicable regardless of cost". 

11\ 



TABLE 11 I 

Example of Waste Characteristics - Gold Mine 

Carbon-in-pulp cyanide vat leach processing ;s used. Tail ;n9s are 
treated prior to disposal. leachate is collected and reclaimed for use 
in mill ci rcui t. 

Reagents used in mill circuit: 

Sodium Cyanide (NaCN) 

Calcium Hydroxide (eaOH - lime) 

Sodium Hydroxide (NaOH) 

Nitric Acid (HN03) 

Fluxes (silica, sand, borax, 

fluorospar, etc.) 

Carbon 

ireated tailings 

s1urr,)' 

~ntreated tailings 

slurry 

Total Cyani de 

Free Cyani de 

Total Cyanide 

Free Cyanide 

16 

Consumption 

(1 bs/ton ore) 

1.20 

2.00 

0.05 

0.10 

0.02 

0.03 

40 mg!1 

30 mg/l 

1461 mg!1 

577 mg!1 

o 



TABLE IV 
£xample of Waste Characteristics - Copper Heap 

Leaching Operations (Mined Rock) 

Constitutent 

Arsenic 
Bar1l11! 
Cadmium 
Chromi urn (Total) 
Lead 
Mercury 
Nitrate (IS N) 
Sel en1 um 
511 ver 
Fluoride 
Copper 
Cyani de 
Hi c kel 
Zinc 
Pouss; um 
HC03 
Aluminum 
Boron 
Cobalt 
Molybdenum 
Strontium 
SO icon 
Tin 
SiD 
A12~3 
CaJ 
MgG 
HalO 
k20 
Sul fur 
"oS2 
Ca' c1 urn 
Chloride 
H.rdness 
Iron 
Magnes1111l 
pH 
Sod111ft 
Sulfite 
Totl' Dissolved Solids 
Phenol 

Mine Rock 
(mg/' ) 

< 0.003 
0.280 

< 0.008 
.. < 0.001 
< 0.084 
< 0.0005 

No Data 
0.0004 

< 0.002 
No Data 

0.05 

67-72 
11. 5-15 
0.24-0.40 
0.24-0.60 
0.13-0.34 
3.0-5.~ 
Z.3-6.0 
0.005- O. 02 

3.2-4.5 

Other Organic Substances 

Ra ffi nate 
(mg/l ) 

0.07 
< 0.1 

6.2 
0.19 

< 0.01 
< 0.0004 

0.1 
0.02 

< 0.01 
0.02 

197 
< 0.1 

2.8 
700 

1 
< 0.01 

1265 
< 0.1 

13.2 
0.19 
0.72 

! 34 
< 0.1 

556 
2 
0.25 

1195 
770 

1.8 
38 

18800 
28800 
< 0.001 

Not Detected 



TABLE V 
Example of Waste Characteristics - Copper 

Tailings Vat Leach Reprocessing 

Constituent 

Arsenic 
Barium 
Cadmium 
Chromium 
lead 
Mercury 
Nitrate (as N) 
Sel eni um 
Silver 
Calcium 
Chloride 
Copper 
Hardness 
Ma gnes i um 
Man ganese 
pH 
Sodium 
Sul fate 
Total Oi ss01 ved Soli ds 
Zinc 
Organic Substances 

'0 

Reprocessed Tailings 
Disposal Concentration 

mg!1 

0.22 
0.34 
0.15 
1.84 

Not Detected 
0.01 

58 
0.12 
0.07 
51.1 
32 

271 
1928 

437 
42 
2.55 

211 
15800 

23,990 
7.14 

Not Detected 

.f 
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TABLE VI 
Example of Waste Characteristics - Uranium 

Breccia Pipe Ore and Wlste Rock - No Processing on Site 

Ore P11 e: 0.71 U30B 

Waste Pile: o. n U30B 

Radioactivity in water on-site: 

~a-ZZ5 Gross Gross K-40 

Al pha Beta 

Minewaters: No Data 

Runon from waste pil es: No data 

/ 
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C. Site Selection 

For mining projects, siting is often dict~ted by the ore body 
confi guration and loc~l topography. However, for certai n 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 BADCr determination since BADCT is site specific. To 
some extent, the site will control the design of the f~cility. 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 e~ch design 
element must be adapted, or fit, to the dimensions and layout of the 
chosen site. The adaptation to the site ~ffects the performance of the 
particular design component being used. 

Site seJection may influence what the final BADCT design will be for a 
project. As outlined in Chapter III, site char~cteristics c~n be used 
as "trade-offs" for design components if they serve to control 
disch~rge. An ide~l site. then, mi ght be one that had an ~bundance of 
ch~racteristics 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 requi red. I f, 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 BADeT and may, 
therefore, enter into site selection decisions, are described in 
Chapter V. 

O. Discharge Control Component Used at Mining Facilities 

1. li ners 

The effectiveness of the liner system is an integral part of BADeT 
for a mining project. Liner design ;s a rapidly changing 
technology, and new applications are being found in the mining 
industry. For this reason the most effective liner design and what 
is reagrded as BADCT at a site is evolving. The BADCT 
configuration can be selected by stlrting with an evaluation of the 
most effective liner system. If site conditions will allow for a 
similar level of leachlte containment or attenuation, In alternlte 
technology 1ncoroprating site characteristics may be proposed. 

The selection of liner materials should be matched to the waste 
type and leachate characteristics. Flexible membrane liners Ire 
available in a variety of materials. The material Ind thickness 
should be selected to have resistance to chemical action, retention 
of tensile strength, and maintenance of low permeability through 
time. Soils used as liner systems should be selected to resist 
swelling, shrinkage, or cracking. They S90uld be capable of 0 
achieving permeab1lities of less thin 10- em/sec. Soils should be 
compacted and covered immediately to prevent desiccation. All soil 
liners should be tested for permeability after instillation. Seams 
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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 liner. Leachate collection serves both to remove a source 
of groundwater contamination and to reduce hydraulic pressure on 
the liner. Thus. leachate collection improves liner efficiency. 

Similarly, In 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· I liner and leachate collection 
system. It may be necessary to perform compression tests to 
determine the type of overliner required to protect the 
geomembrane. 
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2. leachate Collection Systems 

Water that percolates through a heap leach or mine waste pile area 
is Issumed 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 Ind to reduce hydraulic 
pressure on the liner. 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 maintafn I leachate depth of one foot or less (U.S. 
EPA, 1988) above the top liner. A similar drainage system should 
be used for liquids in the space between dual liners. The design 
elements presented in this guidance document are expected to 
accomplish that performance. 

The following fs a partial list of factors that affect liquid 
transmission in the drainage layer: 

o 
o 
o 
o 

Impingement rate of liquid on the collection drain layer. 
Drain layer slope. 
Size and spacfng of the drainage pipe. 
Hydraulfc conductivity of the saturated sand, gravel,or 
geotextil e. 

A minimum thir ·, ness of 12 inches for the drainaC!f' ' •. v~rs is 
recolllTlended to allow sufficient cross sectional :O fea for transport 
of drainage leachate. A three·percent minimum slope is also 
recolllTlended to promote drafnage. However, stabflfty of overlying 
materials may be a competing concern. Materials used as drainage 
media are cOlllTlonly coar~e enough that their hydraulic conductivity 
is greater than 1 x 10· em/sec. In many leaching applications, 
the ore may be coerse enough to act IS 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 
.ax1mum length which a cllan-out device can effectively reach. 
However. if cl.ln out 1s not provided for 1nt he design, I degree 
of redundancy .al compensate fOr pipe plugging. The spacing of the 
drainage pipe d.pends on characteristics of the drainage layer, and 
on the impingement rite of lfquids. DEQ fs. therefore, not 
specifying .in1.um SPIcing or pipe diameter in this guidance. 

Secondary contlinaent. luch II collection sumP. is .ssentia' for 
leachate which has bten collected and drained from the 
impoundment. A IOnitoring proposal for the secondary containment 
structure .ust be fncluded tn the application. Leachate management 
shall be addressed to fnclude the .ethad 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 I 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 non­granular leachate collection system for a granular medium: 
o 
o 
o 
o 
o 
o 

Ability to verify performance 
Hydraulic transmissivity 
Compressi bi11ty 
Compatibility with liners and leachate Ability to collect leachate and leachate storage Useful life of the system 

3. Surface Water Diversions 

The configuration of surface water diversions for a mlnlng facil ity depends on the climate and topography of the site area. One ma j or key to controlling leachate generation is design and operation of a mine or mineral processing activity i n 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 con,rete are also used. O~en 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 si te. Use of a combination of dikes and channels may be necessary for certain sites. 
The design considerations of surface water diversions Ire 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 is necessary for the continued satisfactory operation of surface water diversions. The prinCipal causes for failure of surface water dfversions are channel and bank erosion, sedimentation, and excessive growth of vegetatfon. Poor design may also result in failure of these systems if they are not built to handle large enough f1 ows. 
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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 sit! It is recommended that natural 
or constructed features be caPlble of handling the IOO-year, 24-
hour, stormwater event, either through containment or diversion. 

4. Tailings Treatment, Depositional Processes, and Collection Systems 
in Tailings Impoundments. 

Tlilings treltment Ind depositional processes can effectively 
reduce potentia' contaminant levels in tailings leachate, reduce 
tlilings permeability, Ind reduce the hydraulic head within the 
tailings pile. Both treatment and depositional processes will 
depend on the nature of the tailings produced. 

All tlilings should be thickened prior to deposition to remove the 
maximum amount of water practical for reuse in the mineral 
processing operation, using as little water as necessary to 
transport the tailings 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 tail ings 
dam in I manner that achieves maximu~ 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 
fur t her away from the dam. Cycloning can achieve effective size 
se par ation. Deposition through spigoting alone represe~ts a less 
effective technology because it does not generally accomplish the 
best Ind 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 Ire available to collect this water. Removal 
of the water from the tailings pond and from depoSited tailings can 
lessen the hydrauliC head within the tailings pile and can help 
prevent the infiltration of leachate below the pile. 

The use of decant towers respresents I very effective method of 
collecting tailings pore wlter Ind surflce fluid from the tailings 
pond. The systems, usually consist of one or .ore towers raised 
progr.ss1 wely to remai n operational during the lifetime of the 
facility and into the closure period. In the .ost effective 
deSign, drainage from decant towers 11 connected to • collection 
system under the tailings impoundment that drains into I collection 
pond for subsequent reuse in proClssing, evaporation, or treatment 
and disposal. Other decanting systems include the barge-pump 
.ethad, Ind 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 pH e. 

5. Tailings Dam Systems 

Dam systems should be designed and constructed to prevent failure resulting in 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 stabl e area. The stable substrate must be able to bear the weight of the dam system. All 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. 

Tail ings 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 c~~bination 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 tail ings pond • . 

Dam height must be sufficient to maintain enough freeboard to allow for the retention of water in the tailings pond and runon. Oa~ 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 hcil i ty. 
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TABLE VII 

Description of Tailings Dam Systems 

1. Substrate: Impermeable or sealed to achieve 10 -6 em/sec. 
Construction Materials: Native soils, borrowed fi", or 
overburden. la~' ;ngs 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: Including 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 fiuids in pond downstream of the dam. 
2. 'Substrate: As listed in No.1 above. 

Construction Materials: 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 Ind prevent seepage through the toe of the dam. 
Construction Method: Centerline, Downstream, or Rolled Fill. 
Hydrologic Controls: As listed in No.1 above. 
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(Cont.) 

3. Substrate: As listed in No.1 above. 

Construction Materials: Starter dike of native materials. 

Compacted sand dikes overl y1 n9 starter dike. Coarse separated 

tailings deposited adjacent to dikes. Slimes deposited upstream 

from the dam. 

Impermeabl. zones: Compacted tailings sand and slimed layers only. 

Construction Method: Upstream Method where dam wall is 

progress; vel y rai sed ups tream. buil di n9 onto depos i ted coars e 

tailings fraction. Height is ccntrolled such that the failure 

radius is maintaineo within the coarse deposits (beach zone). 

Hydrologic Controls: As listed in No.1 above. 

4. Other dam systems similar to Numbers 1. 2. or 3. with fewer 

hydrologic controls. 

5. Other dam systems similar to Numbers 1. 2, or 3, with fewer 

hydrologic contro1s ,"d , more permeable substrate. 
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6. 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 Idits, Ind reduce infiltration potential should be Iccomplished in a manner that minimizes pollutant discharge. NPDES permits may be required for this disposal. 
7. Pits, Shafts. Adits, and Other Mine Workings 

Pits. shafts, adits, and other mine workings should be designed and operated with consideration given to controll'ng seepage and preventing discharge from these gined .reas to the groundwater. The following contro1 measures may be appropriate depending on technical feasibility, cost factors for existing facilities, and the concentration of pollutants in water coursing through mine workings: 

I. Underground mine workings sloped for water drainage to 1 ined 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 with i n the mine operation. 

b. -+1ajor permeabl e zones such as taul ts or permeabl e 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 di scharge. 

e. ~its designed, maintained, and closed in a manner to minimize hydrologiC connection with aquifers. 

f. Surface water diverted. 

8. General Closure Considerations 

An Aquifer Protection Permit will include I closure plan. The plan should Issure that the closed facility will have no adverse impact on groundwater quality in the future. The design features for discharge control involved in closure Ire I part of BADer for the facility. Other portions of the closure plan such as post-closure .on1toring are discussed in the closure section of the Aquifer Protection Permit Guidance Document. 

I. Tlflings Impoundments (All Tailings Disposal Areas) 

Post-closure discharge control at a tailings impoun~ent is Iccomplished by limiting the amount of water enter~;9 the pile 
j 
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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. 49-243.0., concentrations must be reduced to the maximum extent praticable regardless of cQst. Cover design and maintenance of cover integrity are the focus of BADeT for closure. There .lre four main components to the design of an effective impoundment cover: 1) Cap Material (Icting IS I hydrlulic blrrier). 2) Final Cover Material, 3) Vegetation Ind other erosion protection, 4) Final Surface Configuration. If the tailings Ire treated or neutralized, the selection or use of a cover mlter1al is not as critical. However. the ffna' surface configuration of the impoundment and revegetation remain IS important parts of BADeT for the fac111 ty. 

The cover material forms I hydraulic barrier to prevent entrance of surface water .nd precipitation. The performance of a cover material is 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 tai11ngs 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 IS 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 cohe~ive 5011 that wili support plant growth and resist erosion. 

The vegetation on I tailings impoundment cover can provide dust control Ind protect the various llyers in the design from erosion. It Cln also Ict to trlnspire moisture out of the soil. It is important to match the vegetation to the climate Ind soil so that ·t will grow with minimum irrigation .nd maintenance. It I S .lso important to select vegetltion that does not hive deep root penetration bec.use roots may brelch the hydraulic barrier. Pl.ns for veget.t1on .ay include I scheme to use annull vegetation e.rly to achieve soil stlb11ization .nd change to perenials for long-term prot.ct1on. Addittonally. eng1neer.d erosion protection using fabrics. etc. c.n be effective work1ng in conjunction with pl.nned revegetation. 

The f1n.l surface conf1gur.t1on of • tailings impoundment should be designed to conduct surflce water runoff Iway from the flc111ty. However. grades should not be so steep that they cluse excessive erosion of the cover soil. Any future surface lind use must be consistent with I strategy to maintain the impoundment cover integrity. ~n ,.,T:'T 
vlv-u'" 
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b. Ponds, Ditches, Trenches, Piping. Tanks, Processing. and c=) 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 liquids, 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. 49-243.0. concentrations must be reduced -to the maximum extent practicable regardless 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 inspected for holes, tears, rips, or gaps prior to removal and/or backfilling to identify whether site remediation might 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. All emptied containers should be rinsed, treated. and neutralized. and returned to the supplier or di sposed of ;'n an appropri ate manner at an approved 1 andf; 1 l. 
9. Other Recommended Control Features (Not Part of BADeT) 

a. Chemical Storage 

Chemical storage areas must be designed to prevent the discharge of liquids to the vadose zone. Discharge control at chemical storage facilities should consist of construction of an impervious cement or asphalt pad. compatible with the liquid chemicals stored in contliners 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 cricks, Ind underlain by a synthetic liner. The berms or walls should be capable of containing at least 101 by vol",,! of the total liquids stored. or the volume of largest liquid container. whichever is greater. The facility should be constructed to protect containers from the weather. Protection should be provided for the entire storage area aga1nst run on fram the IOO-year, 24-hour storm-water event. Dry chemical storage areas, if separated from l1quid chemical storage. need only be protected from the weather and run on from the lOD-year. 24-hour stormwater event. Incompatible materials. such as acids and bases. should be kept 1n separate areas. 
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b. Processing Areas 

All processing areas, such IS vat leaching, solvent extraction. 
concentrating, Ind refining, must be designed to prevent any 
discharge to the vldose zone. Ideally, contlinment systems 
shoul d be suffi ci ent to hol d the processing fl ui ds from the 
llrgest vessel. Vlt, or tank within each drainage area or 10~ 
of the total fluid volume, whichever is greater. If the area 
is uncovered. the volume should Ilso be sufficient to hold the 
precipitation from a IOO-year, 24-hour stormwater tvent. The 
areas should be constructed of an impervious cement or asphalt 
pad compatable with the liquids used in processing. surrounded 
by berms or wal 's of the same mat~~ial free of gaps and cracks. 
Ind underlain by a synthetic liner. 

c. Pi pel i nes 

Pipeline systems should be constructed to contain or recover 
leaks that may reach the vadose zone with the pote-:;a' of 
a:versely affecting groundwater quality. In instances 
requiring maximum protection, the pipeline should be placed 
w;:hin or over I trench or area lined with concrete, asphalt 
free of gaps or cracks, or synthetic material. The liner 
system should have lined collection and recovery ponds at low 
points along the pipeline, with sufficient capacity to contain 
gravity flow of fluids from adjacent high points. The pipe' ine 
should be protected from flows resulting from the IOO-year. 24-
hour stormwater event. At all water or dry wash crOSSings the 
pipeline should be encased in I liner pipe. An automat;: 
pipeline failure - shut down or warn1r . system should be 
installed for leak prevention. 

d. Barrier or Recovery Wells 

Some facilities operate a series of wells to reclaim tailings 
water from the subsurface prior to its intercepting an aquifer 
or in Ireas where no natural Iquifer exists. These wells Ire 
located within the plume of seepage of the tl111ngs pond. The 
water can be pumped directly to the mill Circuit, or it may 
first be held in a pond or tank. Pump back systems can be used 
IS I secondary or backup control .elsure IS I contingency in 
the event thlt discharge hiS occurred. Because this type of 
control Icts to keep the flc111ty within Aquifer Wlter Quality 
Standards It the point(s) of compl1lnce. pump back systems only 
hel p the flcn 1ty campl y wi th A.R.S. 49-243.B.2. Ind 3. 

E. System Design Elements 

1. Optimal System: Double 11n1n9' leak detection/collection between 
liners. prepared Ind compacted subgrlde. surface water controls 

The opti.ll technology for precious Ind baSt ~etll leaching and 
tlilings flc11it1es consists of the above elements for those 
segments Ind components listed in Section I •• Appliclbility. While 
III these elements are present in the optima' deSign, the specific 
design of Iny single element is dependent on: 1) site suitability 



----------~~~====~~~------~-l 

for the design element and technical feasibil itYi 2) extent to c=; which site characteristics can function to control dischargei 3) discharge control performance level of other design elementsi and 4) the chemical characteristics of the discharge. particularly if constituents referenced in A.R.S. 49-243.0 are present. As an example. systems using two synthetic liners and those using a synthetic and clay liner 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 fmpermeabil1ty of a synthetic secondary liner may be offset by the cyanide attenuation potential of a clay secondary lfner. Additionally, the sophistication of one element of the system, such as the leachate collection system. 
!. Applicability: Demonstrated for base and precious metals solution ponds; used on some precious metals leach padsi generally available for solution ditches. 
b. Types of Systems 

I} Primary liners generally consist of synthetic materials such as hfgh or low density polyethylene (~OPE. LOPE) 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 
materials such as clays and silts compacted to achieve 1 x 10- 6 em/s or less (see Section 0.1. 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 liners and connected to a system capable of removing any collected fiuid before significant hydraulic head is imposed 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 optfmal design if hydrauliC performance of the permeable layer fs sufficient. Further information regarding leak collection design elements for specific f.cil1ty types is found fn Section IV.F. 
3) Sfte preparation must precede fnstallation of any liner system. Subgrlde requirements vary depending on the nature of the liner and the facility type. Further guidance on the optimal level of site preparation fs found in Section IV.F. 

4) Surf.ce water run-on controls include ditches, berms or Dther such structures which limit the run-on of preCipitation to I facility. The objective of run-on controls should be to control or contain up to the 100-1I1r, 24-hour storm event in such a manner that po11utant 
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discharge is Ivoided. While included as part of the 
optimll 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. 

2. Alternate System: Single lining; localized double lining and/or 
leak detection/collection; prepared and compacted subgrade; surface 
water controls 

These technologies represent both the optima' system for the 
industry segments Ind components listed below under 
·Applicability". Also, they represent an alternate system to the 
optimal one listed previously, when justified by Site-specific 
conditions to Ichieve I similar level of pollutant control. 

a. Applicability: Demonstrated for precious metals leach pads if 
a synthetic liner is used, precious metals tailings ponds 

b. Types of Systems 

1) Single lin~~s may consist of synthetic or natu~a' 
materials. _iners of natural materials may be constructe~ 
with imported clays or silts installed in 6 inch 1 ifts or 
may consist of scarified and recompacted in-situ material, 
if suitable. Bentonite or other clay minerals can be adde~ 
to natural soils to reduce their permeability. Additional 
information on consideration involved in lining of 
facilities is found in Section IV.F. 

Some facility types are amenable to localized double lining 
Ind leak col'ection/dectection systems. Two applications 
of this technology have been demonstrlted for preCiOUS 
metals leach operations. Pads with drains internll to a 
heap Cln be constructed with I double liner beneath these 
drains. A pervious mlterial such IS Sind, Ind where 
nece~~ary, perforated pipes, can be pllced between the 
'Iyers to remove this solution Ind eliminate Significant 
hydrlulic held from the secondary ltner. When solution 
dttches Ire externll from the heap, Ind therefore subject 
to tnspection Ind repa1r. I s1.p11fied system of double 
11ning Ind lelchlte collection is the optimal technology. 
In such I clse. the compacted subgrlde serves IS the 
secondary ltner Ind I perforlted pipe can be pllced 
directly between the pri.ary Ind secondary liner without 
use of I Sind or gravel drainlge llyer. 

Some prec10us .et,ls titling ponds Ire 11 so amenlble to 
locllized double lintng and seepage collection. When 
topogrlphy Ind the physical charlcteristics of the tailings 
Illow use of the sub-areal deposition technique, a 

. localized double lin1ng and leachate collection system can 
be installed. In this application. the subgrade of the 
impoundment 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 dra i n is then placed on top of the liner. In the area where the pond will be maintained, an additional soil liner can be installed. However. this liner is not meant to be ·impermeable", rather, it is tight enough to maintain a pond so that water may be reclaimed for reuse in the 
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mill. Some seepage is transported by the blanket dra i n to I toe drain pipe Ind is then piped through the dam to a collection pond. 

Another type of double lining for precious metals tailings ponds also involves a compacted subgrade as the bottom liner. A series of finger drains is then cut into the basin Ind these trenches Ire filled with drain rock. These drains are then routed to a toe drain and solution is pipec thr ught the dam for collection. A geotextile may be used to pr event clogging with fine material. 1f the ore and milling practices allow, a layer of tailings slimes should then be depoSited in the basin to provide an additional liner. Additional information of leakage or seepage detection/collection systems and their implementation ;s found in Secti on IV.F. 
2) Regardl ess of the type of 1 iner 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-o n controls. 
3. 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 IS Ilternate system for previously listed facilities if justified by site-specifiC conditions to Ichieve I simillr level of pollutant control. 
a. Applicability: Demonstrated for base metals heap leach .pads and ta11ings impounctnents. 
b. Types of Systems 

1) The single liner for base lIetals heap leach pads and ta11 i ngs impounctnents lilY be natural or syntheti c .aterial. Seneral information on liners is included in Section IV.F. For blSe metals tail ings impounctnents. I base layer of tafl1ngs slimes depoSited within the 1mpounctnent may be Idequate to fonn plrt of the 11 ner system. The effectiveness of tailings slimes IS I barrier to seepage is dependent on the physica1 characteristics of the ore. the fineness of the grind. and the hydrau1 ;cs of 0 the impounctnent. 
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2) As with more complex liner systems, subgrade preparation is necessary for single lined facilities. See Section IV.F. for add; ti onal information. Some 1 evel of site prepa rat ion .ay also be necessary prior to slime sealing of base metal tll1ings ponds. 

3} Control of surface water run-on is routinely practiced except in cases where topography limits the feasibility of such diversions, or where the upgradient water shed does not contribute significant amounts of run-on. However, in water short Ireas, 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. 

4. Alternate System: Prepared subgrade. surface water control 
'hese technologies represent the optimal systems for the industry segnents and components 1 isted below. They may al so be substi tuted for previously listed optimal technolgfes if justifhd by site­specific conditions to achieve a similar level of pollutant control. 

I. Appl icabil ity: Demonstrated for dump leach facil ities a,.,d base metal s ta i1 i ngs impoundments. 

b. Types of Systems 

1) In appl ications where liners have not been demonstrated as available technology, su:h 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 ~ay be minimal. Demonstration of low permeability subgrade will be necessary. 

2) Control of surface water is an important technique in some cases where lining of existing dumps is not feasible. The technique may have minimal importlnce for dLlllp leachfng. where the run-on of precipitltion .ay in flct lid in the leaching process. 

5. Alternate System: Nlturll subgrlde, surflce wlter control 
These technologies represent the opti.ll systems for the fndustry segments Ind components lfsted below. They .IY Ilso be substituted for prevfously listed opU.ll technologies if justified by s1te­specffic conditfons. 

I. Applicability: Demonstrated for dump lelch flcilities Ind base .etals tl11ings 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 low permeabil ity and where the topography is extranei the subgrade may be used in its natural state. 

2) Control of surface water is an important technique in so~e cases where lining 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. Spec i fi c Desi gn El ements 

1. Base Metal Dump and Heap Leaching Systems 

a. Facility Description 

Withi n the base metal s subcategory. copper 1 eachi ng faci 1 iti es extract copper by passing a solution of sulfuric acid or water through a pi 1 e of run of m; ned or crus hed ore. The 501 ut; on 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 ;s mixed with an organic solvent, usually kerosene based. containing chelating agents to wrest the copper (and some ot~e~ 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 beco~es the electrolyte for the electrowinning process. which plates the copper out of solution onto cathodes. The leaching solution (raff;nate) 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. In this process, copper is precipitated on scrap iron. and the resulting material is then introduced to 
I smel ter. 

Low grade sulfide ores which do not justify the costs of crushing, milling and flotation are subjected to dllnp leaching. Natural topography and the site geology are employed for collection of the leachate Ind protection of Iquifer quality. Its low grlde 11so requires that haul distance be kept to a minimum, Ind these dllnps Ire normally constructed adjacent to a pit. Some sulfide dllnp leach operations require only water to extract copper, IS the ore generates its own acid from the oxidation of pyrite Ind chalcopyrite. Oxide ores require the addition of acid in order to leach effectively. 
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The key BADeT components in copper leaching operations are 
those design elements. operating practices and closure measures 
which control poll utant discharge. These 1 ncl ude 1 each pil e 
liners and leachate collection system. collection ponds and 
ditches. ponds associated with the solvent extraction and 
electrow1nning operations. disposal of spent solutions. surface 
water controls. contouring and covering. Each of these 
components is discussed in detail below. 

b. 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 is normally done 
as preparation for compaction of liner installation in 
order to mi n1m1 ze the potent fal pathways for seepa ge of 
solution to the subsurface and to groundwater. In some 
cases. the ground is then treated with a biocide to 
elill1ftate phnt 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 liners where necessary. For leach 
pads. the need for Ind extent of compaction required is 
dependent on several factors: a) soil type i b) a bil i ty of 
soil to funtion as liner; and c) chemical attenuation. 
Installation of synthetic liners requires a smooth. stiff 
subgrade to avoid punctures and tears of the liner, 
geotextiles beneath the liner may a1so protect liner 
integrity. The degree to which subgrade preparation is 
necessary is dependent on the liner materials and the 
thicknesses Ind the physical characteristics of any 
overliner (drainage blanket) as well as the characteristics 
of the ore itsel f. 

1n a11 cases, en~iroBft!ntal factors must be considered in 
developing the I"f~opriate 11t~spec1fic BADeT. The depth 
to groundMlter .1r'g with pollutants attenuation 
characteristics 01 ,he site and the presence of natural 
barriers to seepage. luch IS bedrock or relathely 
impermeable Itrlta •• IY be factored in to the level of sfte 
preparation necessary to control discharge to aquifers. 

2) Liners 

t. Desfgn: Speciftc design .1lments are dependent on 
the conditions .x15ting at the site. The topography 
of the ayailable leach lite generally determines the 
pad configuration. In lome steep terrain. 
construction or 1nstallat10n of • liner .ay be 
technically infeasible and may not be necessary if 
lite characteristics achieve performance simillr to a 
liner system. In relatively flat areas, pads can be 
designed to drain to I sing'e solution collection 
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ditch external to the heap. In mountainous or 
rolling terrain, modified valley-fill 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 In overliner, which can protect I liner from 
punctures and promote drainage of the heap, is 
dependent on the ore size and angularity, and the 
meth~d of inftial pad loading. 

1i. Materials: Many leach operations utflize synthetic 
liners 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 in-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 physica' and 
chemical properties required of the liner. 

iii. 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 liner functions as it was designed. 
Specifics of such a program are dependent on the site 
itself, the materials being used, and the method of 
installation. 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 Ind Collection: Leak detection and 
collection methods can be Ipplied 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 monitoring wells. Although not a part of BADCT, 
mitigation strategies such IS pump-back wells must be 
considered in the context of the existing aquifer water 
quality and the requirements of A.R.S. 49-243.B.2. and 3. 
For new leaching operations at existing dumps, leak detection 
is likewise only possible through monitoring wells. Leak 
collection .ay 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 liner, consideration must be 
given to the leaching cycle, the leach solution application 
rates, the drainlge characteristics of the are 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 IS I double liner system with sand or other pervious layer Ind piping installed to collect any s~epage. Internal ditches may require the more elaborat~ of these designs, since it will not be feasible to repair them if leakage is detected. Solution collected in these systems should be returned to the recovery circuit. 

As with all other BADeT determinations. the selection of Iny leak detection and recovery system may consider site specific factors inc1uding the depth to groundwater and the nature of the strata beneath the facility. 
4) Sur-face 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, duratio~ , 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 Nharvest" additional water should be considered. Proper maintenance is necessary for the continued satisfactory operation of surface water run-on controls. 

c. 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) L1 ners 

1. Design: Ponds may be designed and constructed with double liners and leak detection systems installed between the liners, unless Itte conditions .llow use of .lternate technologies. A lingle liner may be 1nstall.d in solution ditches. 

11. Materials: Solution ponds requ1ring double liners .ay be lined with two synthetic liners or with a primary synthetic liner and a natural secondary liner. The choice of synthetiC liner material and thickness. and s011 liner specifications should be based on site conditions and required chemical and physical parameters. 
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iii. Qua 1 ity Control and Qual ity Assurance: In gener a 1 , quality control and quality assurance considerations for pond and ditch liners is the same as that for pad 
1; ners. 

2) Leak Detection and Collection: All new ponds should be designed with leak detection and collection systems. For double lined 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. 

d. 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 mi ne 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 and 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 sulfide 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 pending 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 pending and infiltrltion when necessary. 

4) Cover: In clses where the diversion of run-on Ind the removal of cells Ind benches from spent ore pi1es is ineffective 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 th,e covering 
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techniques have ever been used for these specific facil ity 
types. Therefore, they are not demonstrated and may not be 
technically or economically feasible. 

2. Base ·Metal Tailings Impoundments 

I. Facility Description 

Tailings impoundments Ire used for the disposal of waste 
material from ore concentrating flcilities. In the copper 
industry, concentrating generally includes the processes of dry 
crUShing, wet grinding and froth flotation. The product of the 
fiotation process, copper concentrate, is then sent to a 
smelter for further proceSSing, while the waste material, 
tailings, is sent to a tailings pond for disposal. The 
concentrate must be dewatered prior t o i ts introduction into 
the smelterj the water is in almost all clses recycled to the 
mfl\\ng circuit. The tl111ngs Ire normally th1ckened prior to 
deposition in the tl11ings pond, Ind the excess water is also 
recycled to the m"'. This minimizes the amount of water 
placed on the pond and therrby minimizes the amount of water 
lost to evaporation or required to be pumped back to the 
mill. The thickened tailings must retain sufficient water to 
allow their continued fiow without undue wear on the tailings 
pipelines. The supernatent pond of wate ~ which forms on the 
tailings after deposition is normally recycled to the mill 
either directly via a barge mounted pump or after it has bee~ 
decanted to a separate decant pond. 

The disposal of mill tailings Ind any water associated with the 
ore concentrating process Ire subject to Ipplication of BADeT. 
The key elements include depositional practices, tailing dam 
and impoun~ent deSign Ind construction, reuse of tailings 
water. and surface water control. 

b. DeSign, Construction Ind Operation of Copper Tlilings 
Impoundments 

The following technologies Ire generally applicable to both new 
and existing copper ta111ngs disposal facilities: 

1) Thickening: Tlilings generally should be thickened prior 
to deposition to remove the mlximum amount of water 
practical for reuse in the .inerl' proceSSing operltion, 
Ind usfng IS little wlter IS necesslry to transport the 
tl111"gs to the f.poundment. The Ibrasive characteristics 
of the thickened taflfngs slurry must be considered so as 
to avoid excessive wear on the tailings p1pelfne which 
could shorten the life of the pipet1ne or lead to pipeline 
ruptures. 

2) DepoSitional Practices: There Ire a number of techniques 
which cln be used for deposition of tailings. To varying 
degrees, these techniques achieve a size separl:i0n of the 
tl11ings solids. The COlrse solidS cln be depo,lted on or 

43 



near the dam, while the finer silt end clay size fractions cen be placed further from the dem and beneath the ponded water. Such practices can aid in minimizing seepage through the tailings and in ensuring the structural stability of the dam itself. The effectiveness of each in reducing the potential for discharge to en aquifer is 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 Ind impoundment. The applicability of these techniques is also dependent on the materials Ind method of dam construction and whether the facility is new or existing. The following methods are typically used in ~he industry: 

i. Cycloning: This technique can be quite effective in achieving I size separation between fine silts and clays and coarse sands but is nonmal'y used only 1n conjunction with dam construction because of the large local i zed buil d-up of sands surrounding the 
cyclones. Once the cyclones Ire 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 applicab i1 i ty of cyclon1ng is also highly dependent on the particle size distribution of the tailings solids and the pressure head available to operate the cyclones . 

ii. Spigots: Spigoting utilizes the differential settling of particles to perform a size separation as te i1 in gs ere de pos i ted ; n an impoundment. Its relative effectiveness is dependent on the slope on 
which deposition takes place and the velocity of the dischlrge, IS well IS the grlin sfze distribution of the tailings solidS. Spigoting mey ,'so be used to direct the ponded water to the selected location with; n the impoundment. 

3) Tlilings Dam Design 

Tailings dam deSign considerations for BADeT Ire Ippliceble only to new flcilfties. In this industry segment there is no single dam system which cen be Judged optimal. However, the optima' system is one which meets the objectiYes of: 
1. Retention of wlste mlteriel under the most intense stOnl eyent expected during the life of the facility. 

11. Operltion of the pond system to restrict seepage 
through coarse fraction of the tailings pile Ind dam . 

1if. Integration of the dam design with leachate 
collection systems. 
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The specific design of a tailings dam must accomodate a 
variety of flctors, including the topography of the site. 
the ayailability and cost of materials, and the required 
stora ge ca pacHy of the i111poundment. 

4) Tan fngs Impoundment Design 

BADeT for copper tailings ponds may include the use of the 
fines fraction of the tailings. called slimes, as part of 
the 11 ner system to seal the fl oar of the impoundment. 
Dependf ng on the topography and the texture of the so11 s. 
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 
liner is dependent on the particle size distribution of the 
tailings solids. Laboratory or. perhaps, pilot-scale 
tests, can y~ .. i fy that tail fngs s11mes will perform as a 
low-Dennea!" ~ liner for the impoundment. 

If organic pollutants referenced in A.R.S. 49-243.0., such 
a~ carbon disulfide, remain in the tailings and will be 
discharged to the tailings lmpoundment, the 1 ;r : ~g and 
1 eachate collection system for that impoundment :i.J st be 
designed to limit the discharge of these pollutants to the 
maximum extent practicable, regardless of cost. 

5) Reuse of Tailings Water 

As part of BAOeT. water should be recycled from the 
tailjngs pond where fine sediment has settled out. Removal 
of ~ater frOM the tailings pond and from the deposited 
tailings ten lessen t~ hjdraulic head within the tailings 
pile and can help prfyent tnt fnfiltration of leachate 
below the p11e. Several .ethods are available to collect 
this w.ter. 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 .aintenance is required for any of these systems to 
operate effectively. 

i. Decant Towers: This system consists of one or .ore 
towers whfch must be continually rlised during the 
open ., to prevent inf1 ow of tltlings solids. The 
pond . . therefore be sufficiently deep so that 
raising the tower can be done on I reasonable 
schedult. The tower is nonaally connected to a 
pipelfne which transmits the wlter to a collection 
pond from which it can be recycled to the .ill1ng 
circuit. 

1i. Birge Mounted Pumps: In this system. a pump is 
.ounted on a barge which floats on the pond and 
recycles tailings wlter either directly to the mill 
circuit or to a reclaim pond for subsequent return to 
the .111. The required pond depth is dependent on 
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the design o~ 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 pu~p 
is used, and it is mounted on a skid which can be 
advanced up the impoundment as the pond advances. 

ifi. Siphon Systems: These systems consist of one or more 
siphon lines to remove tailings water from the pond 
to a reclaim pond down gradient of the tailings 
impouncinent. 

6) Surflce Water Controls 

Controlling the inflow of surface waters to a tailings 
impoundment can limit the potential for seepage by reducing 
the total hydraulic head exerted on the floor of the 
impoundment. The specific considerations involved in 
surface ",Her control s for copper tail ings ponds are 
similar to those given in Section E.l.b.4) for leaching 
operations, with one exception. Because of their size and 
configuration, tailings impoundments can be effective in 
coll ect i ng surface ",ater for operat i onal purpos es. thereby 
reducing the amount of groundwater ",hich must be pu~ped. 

However, the impoundment 1 iner must be capabl e of hand' ing 
the excess sol ution. Where tail ings impounctnents 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 Tail ings Impoundments 

The objective 1n closure is to restrict future leachate 
generation Ind mi gration from tlil ings di sposal hcil Hi es. 
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 IS fugitive dust. In Ireas of l ow preCipitation Ind high 
evaporltion. limiting the run-on of surface water from the 
surround; ng topography may be suffic·fent to el imi nate 
significlnt recharge to the impoundment. In some cases. 
recontour1ng of the tailings surface .ay be necessary to reduce 
pending and promote evaporltion of direct precipitation. 

Most effective in controlling leachate in I closed 
configurltion is the restriction of infiltration from 
precipitation Ind run-on. The use of nit ural or synthetic 
covers and/or revegetation hiS been used mainly to address air 
quality and aesthetic concerns. its effectiveness in redUCing 
seepage over Ind lbove that of surface water control and 
recontouring has not been well documented at this type of 
facility. Other facilities. such as solid waste landfills, 
hive effectively used capping. cover, and revegetation 
technologies to control post-closure pollutant discharge. 
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However. vegetation established either directly in tailings or on a cover of natural materials can be considered as BADer 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 Ire Ilso important Ispects of I closed facility. 
3. Precious Metals Heap Leaching 

I. 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 is then applied or sprayed onto the heap and pregnant solution is collected as it flows down the sloped lined 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 tailings pond on Site. or those with sufficient excess capacity in their pregnant pond. may not employ a barren so1ution pond. 

leaching may be conducted on Single use ("dedicated") or .ultfple use ("restacklble") pads. On a dedicated pad. spent ore 1s left in place upon closure. A restackable pad is loaded, leached, and the spent ore ("spoil") 1s 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 is based on a number of parameters including ore .ineralogy and available terrain. Ores which can be leached rapidly may be leached on restackable pads. These pads are Ilso utilized where available space for new leaching pads 1s at • minimum. In .ost other Cises, the use of dedicated pads usually hiS I distinct economic advantage. 
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The key BADeT components in precious metals leaching operations 
are those design elements, operating practices and closure 
measures which eliminate the potential for significant 
discharge to an aquifer. These include liners and leachate 
collection systems for leach pads, ditches and solution ponds. 
surface water controls contouring and covering. Two items must 
be noted in regard to BADeT for precious metals leaching 
facilities. First, while it is commonplace to categorize these 
facilities as having ·zero discharge· to groundwater, it must 
be recognized that all materials do in fact leak, and that the 
concept of a totally non-leaking facility is technically 
infeasible. These facilities can,however, be constructed such 
that they present no Significant potential to discharge in a 
manner which could adversely impact aquifer quality. Secondly. 
in determining BADeT for this segment of the mining industry, 
cyanide compounds Irf not considered to be organic chemicals 
subject to the requirements of A.R.S. 49-243.0. 

b. DeSign, Construction and Operation of Leach Pads 

The technologies described 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 is generally necessary in preparation 
for installation of a synthetic liner. Compaction of the 
surface serves to inhibit discharge of leaching solution 
and to provide a firm. smooth subgrade on which to install 
the liner and construct the heap. The extent of surface 
preparation required is dependent on the characteristics of 

! liner (including whether the pad is dedicated or 
restackable), the nature of the overliner material, and the 
weig~t of ore which will be placed on the heap. The sur­
face can then be treated with a biocide to eliminate pl"ant 
growth w~ich could adversely affect liner performance. 

2) Liners 
" " 

i. Design: In .ost cases," an oyerl1ner or drainage 
bllnket must be pllce on top of the liner of a 
dedicated pad in order to protect it from punctures 
and to promote flow of pregnant sol ut10n to the 
collection ditch. Specific des1gn elements are 
dependent on the conditions exhting at the lite.: 
The topography of the aya11able lelch lite generally 
determines the pad design. In relatively flit arelS. 
pads can be designed to drain to a single collection 
ditch external to the help. In such cases, internal 
berms can be constructed to segment the pad so that 
solution flows to the ditch IS directly IS 
possible. Perforated piping can 1150 be installed 
within the drainage blanket to further promote flow 
to the collection ditches. 
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In mountainous or rolling terrain. valley-fill or 
modified valley-fill pads can be constructed. 
Valley-fill pads take advantage of existing 
topography, rather than constructing the pad as a 
-tabletop" sloped to one corner. the pad follows the 
contours of the natural ground surface and the 
pregnant solution ts collected tn tnternal ditches 
which Ire built in the natural drainages. The lay of 
the land and the existing natural gradients can 
eliminate the need for internal berms and piping. 
The valley-ftll design also uses the pad as the 
pregnant pond. The downgradient end of the pad is 
constructed Igainst I berm which functions as a 
dam. The pregnant solution ts collected and stored 
within the heap. and 15 either extracted by a pipe 
through the liner and berm. or is pumped out along 
the upstream face of the berm. In this deSign, that 
portion of the pad which functions as an impoundment 
must be constructed with the same technology as a 
pond (See Section IV.E.). The valley-fill design is 
only feaSible where the ore will not degrade the 
cyanide holding the gold ~r otherwis~ "rob" the 
pregnant solution. In the modified valley-fill 
design. the pad is similarly constructed, but the 
p~egnant solution is stored in an external pond. 

ii. Materials: Pad liners may be constructed from 
natural or synthetic materials. The type and 
thickness of a liner should be determined to maximize 
liner integrity based on consideration of the loading 
weight of the heap. the puncture properties of the 
subgrade Ind the resistance of the liner to chemical 
and ultraviolet degradation. For restackable pads, 
the liner .ust be constructed to withstand the stress 
of repeated vehicle traffic IS the pad is loaded and 
unloaded. These types of pads are commonly 
constructed in llyers using Isphalt and rubberized 
.embranes. Ind may be 6 inches or .ore in thickness. 

The angularity of the .atertll used IS overliner. and 
the .Inner in which the pad will be 10lded are Ilso 
flctors tn determtning the liner to be used. The 
overliner .Itertll .ust be sufficiently permeable to 
reldtly trlnsport the pregnlnt solution with .inimal 
held bufld-up, Ind .ust Ilso be subangullr to rounded 
so IS not to rfsk puncturing the l1ner durfng loading 
of the pad. In some clses, run of .fne or crushed 
Ind screened ore cln provfde I suftlble drltnage 
bllnket. 

fff. Qualfty Control Ind Qual tty Assurance: The 
effectiveness of Iny lfner system Cln be fncreased by 
I program of qua1ity contrc~ and quality assurance so 
that the liner functions IS it WIS designed. 
SpeciftCltions Ind procedures for parameters such as 
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the density testing of soil liners, and such 
Ictivities as seaming of synthetic liners, should be 
determined. Ind a program should be establ ished to 
monitor and document these activities and parameters 
.during construction. 

3) Operations of Restackable Pads: The operation of 
restackable pads involves a special BADeT consideration 
because spent leach ore is removed from these pads and 
disposed of prior to closure. Depending on the potential 
of the spoils to release residual cyanide. and their method 
of disposal. the spoils may require rinsing before they can 
be removed from the pad. In cases where the spoils will be 
placed within a lined facility such as a tailings pond. no 
rinSing or further pollutant removal is needed. However. 
in cases where the spent ore 1s to be disposed of on 
unlined ground. it will be necessary to rinse or otherwise 
detoxify the waste in a manner similar to that described 
below for closure of dedicated pads. 

4) Leak Detection and Collection: Leak detection and 
collection systems for precious metals heap leach pads have 
only been demonstrated for dedicated pads. These systems 
generally focus on those areas of the pad upon which a 
significant hydraulic head is exerted. Since most pads are 
designed to promote the rapid flow of pregnant solution to 
the collection ditches. leak detection and collection 
systems are normally limited to these portions of the 
facility. The most sophisticated designs have been used on 
modified valley-fill pads where the internal collection 
ditches can neither be visually inspected nor easily 
repaired. These designs employ a second synthetic membrane 
beneath the primary liner under the solution collection 
ditches. Placed between these two liners is a drainage 
layer of sand or some other pervious material, and 
corrugated perforated piping is placed within the drainage 
layer. The system 1s arranged so that the operator is able 
to sample any solution found and to quantify the amount of 
flow prior to routing the solution back to the circuit. 

Less ellborate systems may be Ipproprilte in cases where 
the collection ditches are external to the pad and Illow 
for visual inspection Ind repair. Perforated piping can be 
installed beneath the ditch's primary liner and the 
compacted subgrade, and routed so that sampling and . 
quantification of Iny flow is possible prior to routing the 
solution back to the circuit. 

S) Surface Water Control: Control of surface water run-on is 
generally applicable to both new and existing precious 
metals heap leach operations. DeSign considerations are 
influenced by precipitation (intensity, duration. 
distribution), water shed characteristics (size. shape, 
topography, geology, vegetation), runoff (peak rate. 
volume. time distribution), and the degree of protection 
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warranted. Berms or ditches should be constructed capable 
of protecting a leach pad from the lOO-year, 24-hour storm 
event. 

c. Design, Construction and Operation of Solution Ponds and 
Ditches 

The technologies presented in this section Ire generally 
Ippropriate 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 Ichieved. 

1) Liners 

i. Design: A system consisting of two liners and I leak 
detection and collection system is normally 
considered to represent BADeT for precious metals 
pregnant Ind barren solution ponds. The pond must be 
of sufficient size to contain the operating volume of 
solution Ind the run-on Ind direct precipitation 
resulting from the lOO-year, 24-hour storm event. 
For pregnant solution ponds, the area where the 
collection ditch enters the pond may be subject to 
extra stress, Ind energy dissipation measures or 
reinforcement may be necessary. 

ii. Materials: Both liners used for these ponds are 
normally constructed of synthetic materials. Where 
site conditions Illow, it may be possible to 
substitute a liner of natural materials for the 
secondary synthetic liner. The primary liner must be 
selected to be resistant to ultraviolet light. 

111. Quality Control and Quality Assurance: Quality 
control Ind quality assurlnce considerations for 
ponds Ind ditch liners Ire the same as for pad 
liners, but are more critical because hydraulic head 
is exerted on these components It all times. 

2) Leak Detection Ind Collection: New ponds should be 
desfgnedwfth lelk detection Ind collection systems. These 
s1Stems normally consist of I pervious llyer installed 
between the liners. with Iny seepage collected in I .anner 
which Illows simpling Ind quantification of the flow. The 
drlinlge llyer .IY consist of Sind, ftne grlvel. geonet or 
other .f.,llr .ltertI1. The '1Stem should be designed to 
•• rl.'ze t~e volume of leatlge wh1ch cln be w1thdrlwn so 
that hydrlulic head is not trlnsferred to the secondary 
liner. 

3) Surface Water Controls: Ponds and ditches should be 
protected by berms. dikes or other diversion features 
clpable of withstanding the lOO-year, 24-hour storm event. 
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d. !losure of Precious Metals leach Pads. Ponds and Ditches 

In addition to protecting groundwater quality. the objective in 
closure of cyanide facilities should incorporate protection of 
the public from future exposure. to this toxic substance. The 
following closure technologies are applicable to both new and 
existing precious metals leach pads, ponds and ditches. 

1) Leach Pads: Upon closure of a dedicated leach pad, the 
spent are must be left fn a condition which will not result 
fn I discharge with the potential to cause an exceedance of 
aquifer quality stlndards. In many cases. the potential 
for impacts to groundwater may be mitigated by the 1ntact 
liner beneath the heap. 

The environment fn which the heap is located, and the 
nature of the waste must also be assessed to determine 
approprate closure measures. The potential of a closed 
heap to discharge fluid depends 1n part on the amount and 
distribution of precipitation and evaporation, the 
proximity and pathways to surface waters, the depth to 
groundwater, and the nature of the subsurface lithology. 
The moisture retaining capacity of the spoils themselves 
may be factored in to assess the potential for any seepage 
from the closed heap. 

If a potential for seepage exists, the chemical nature of 
the potential seepage becomes an item of concern. Residua' 
cyanide concentrations within the heap are normally reduced 
by rinSing with water or rinsing with water followed by a 
hypochlorite solution. In this manner, most facilities 
are able to achieve free cyanide concentrations below 0.2 
mg/l in the rinsate. 

As noted above, rinsing prior to unloading the pad is 
important for restackable pads, particularly when their 
disposal will be in In unlined facility. It should also be 
noted that the process of unloading the pad will result in 
further degradation of cyanide. Physical agitation of the 
materi.l will break down some of the more weakly held 
cyanide complexes, and the exposure of the waste to the air 
and its contained ~arbon dioxfde will reduce pH and result 
in volatilfzation of hydrogen cyanide. Prior to land 
surflce disposal, representative samples of the material 
.ust ffrst be Inalyzed to confirm that soil cleanup levels 
specifed by ADEQ are .et. 

Where sediment loading to surface water Ind subsequent 
impacts on groundwater Ire of concern, recontouring of the 
heap or construction and maintenance of berms may be 
necessary to limit erosion. 

2) Ponds and Ditches: Solutions remaining in ponds after 
cessation of operations and rinSing of the heal can be 
allowed to evaporate. Pond liners may then bt folded over . , 
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upon themselves, thereby encapsulating any solids which are left after evaporation of the solutions. The pond can then be backfilled to avoid future ponding and reduce the potential for any leaching from the liner or the solids. Ditches may be closed in a similar manner. Alternately, liners may be removed and disposed of in accordance with applicable solid waste regulati~ns. 
4. Precious Metals Vat leaching 

In the vat leaching process, after crushing and grinding, the finely pulverized ore enters a closed circuit system of cyanide leaching and carbon in pulp (CIP) absorption (Figure 5). The spent ore is carried via pipeline to a tailings disposal area. The optimum technology involves reuse of cyanide in the system, including the use of leachate collection sy£tems in the tailings disposal area with recirculatfon back to the proceSSing circuit. If the contaminant concentrations and water volume is reduced before the tailings are sent to the tailings disposal area, the potential for affecting groundwater quality will be reduced even further. 

Ma"y of the other features associated with vat leaching have bee~ discussed earlier under the Che~ica' Storege, Proc ~ ;n9 Areas, Pipelines, and General Closure Considerations secti~ of this document. (Sections IV.D.B. and 9.). 

I 
54 



~i.------~ 
I 
" !r: el 

I ~I ~ ____ u .... 

r------------.-J: ...... ---------. --- ---: 
I ___________ r-~~~~------LIJ~-
: ~ ~ 'I 

I 
I 

,- -, 
I 
I • I 

____ I ____ +_ I . --------
W~ 
6", 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~.,.....;It-.... 



o 

s. Precious Metals Tailings Impoundments 

a. Facility Description 

Tailfngs ponds are used for the disposal of waste material from precious metals vat leaching facilities. After crushing and grinding, the finely pulverized ore enters a closed circuit system of tanks where cyanide added to the slurry leaches the gold from the ore. Several different variations of the process are in practice. but the features common to all are the use of Ictivated carbon to remove the gold from the cyanide solution. and the disposal of thickened tailings slurry carrying residual cyanide. 

The disposal of cyanide bearing tailings are subject to the application of BADCT. The key elements which must be addressed include depositional practices, tailings dam and impoundment design and construction, reuse of tailings water and surface water control. 

b. Design, Construction and Operation of Tail ings Ponds 

The following technologies are applicable to both new and existing precious metals tailings disposal facilities within the constraints of A.R.S. 49-Z43.8.1., with the exception of dam and impoundment deSign, w~ :h are appl icable to new facilities only. 

1) Depositional Practices 

Depositional practices in the precious metals segment of the mining industry are generally equivalent to those listed in Section E.2.b.2) for the copper segment. However two significant differences exist. First, the technique of thin layer depostion described below is a demonstrated technology for precious metals tailings disposal. Second. since precious metals tailings ponds are generally much smaller in size than copper tailings ponds, they are normally constructed with. higher degree of engineered containment in terms of the impoundment lining Ind solution rec'llm systems. This flct lessens the relative importance of depositional prlctices .s they .ffect overall seepage reduction in precious .etals compared to copper tailings disposal. 

The technique of thin layer deposition is applicable to new precious .etals tl111ngs disposal flc111t1es. Also known as subareal deposition. the .ethod involves a depoSition scheme whereby a series of spigots is used to discharge a thin layer of tailings in one area of the impoundment, and the discharge is then .oved to a new area IS the previous area is Illowed to dry. This rapid drying, due both to the drlining of the tlilings to the ponded area IS well as the enhanced evaporltion resulting from the thin layering, can result in an unsaturated mass of tlilings which reduces the 
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potential for seepage. The technique requires large areas 
in order to effectively rotate the deposition of tailings, <=) 
and also involves trade-offs in terms of water conservation 
and potential air quality impacts. Depending on the 
evaporation rate and the moisture holding capacity of the 
tailings, this procedure may result in a loss in the amount 
of water available for reuse in the mill, thereby 
increaSing the facility's total water consumption. These 
same factors, IS well as the tendency of the tailings to 
form a crust, Ire important in considering the potentia' 
for the tailings to generate excessive amounts of fugitive 
dust. Additionally, this deposition method is maintenance 
intensive and requires that tailings slurries be kept at a 
high solids content. 

2) Tailings Dam Design 

Tailings dam design considerations for BADeT are applicable 
only to new facilities. For dam design and construction, 
the focus' of BADeT is to prevent dam failures which could 
result in a surface discharge with the potential to 
adversely affect groundwater quality. Dam embankment 
stability must be insured 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. Dam height must be sufficient to maintain 
adequate freeboard to allow for the retention of water in 
the tailings pond and run-on and direct preCipitation 
resulting from the IO-year, 24-hour storm event. 

The specific design of a tailings dam must integrate a 
variety of factors, including the topography of the Site. 
the availability and cost of materials. and the required 
storage capacity of the impoundment. There is no "optimal" 
design which is superior to all other deSigns in all cases. 

3) Tailings Impoundment DeSign 

A variety of deSigns exist for tailings impoundments in the 
precious metals segment. The design must take into account 
the complete tailings disposal system, IS the dim, liner, 
recllim Ind seepa,e collection components Ire III 
interdependent. he selection of I particular design is 
Ilso dependent on the depth to groundwater Ind the nature 
of the geologiC material beneath the impoundment. 

The key design feature of Iny precious metlls tailings 
impoundment is I system which minimizes seepage by I 
combination of I relatively impermeable liner Ind a 
solution recycling or seepage collection system. Both 
natural and synthetic liners have been demonstrated in this 
applicition. Natural liners may consist of the native 
foundation materials which are scarified and recompacted to 
achieve I specified permeability, Dr they may be 
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constructed of imported clays and silts. A combination of 
these two techniques may also be used. Synthetic liners of 
high and low density polyethylene have .lso been used. The 
selection of a liner materi.l is b.sed on economics, 
materials availability, compatability with the waste, 
hydraulic conductivity in conjuction with expected 
hydraulic head It the base of the tailings, and engineering 
considerations. Natural materials may be selected for 
their capability to attenuate cyanide concentrations while 
the objective of synthetiC lining is to contain leachate 
for collection. 

Most taili~gs ponds are designed with some sort of drainage 
system on the floor of the impoundment. This may consist 
of a series of finger drains cut into a liner of natural 
material which act to direct solution to a toe drain along 
the upstream toe of the dam. The finger drains are filled 
with coarse rock to allow solution flow. and may be covered 
or encapsulated in filter fabric to exclude fine material 
from blocking off the drain. The toe drain directs 
solution to a pipe which penetrates the dam and carries the 
collected solution to a lined pond from which the water can 
be recycled to the milling circuit. As an alternate to 
p ~ ~ing through the da~, solution collected in the toe dra i~ 
can be pumped out along the upstream face of the dam. 

Where a more elaborate drainage system may be required, 
such as with tailings having a high water content, a full 
t· !~k.et drain can be installed over a natural or synthetic 
1 , ' er. A fabric filter cover may be needed to keep fine 
tailings from entering the blanket drain. Perforated 
piping within the rock drain can enhance its capacity to 
transmit solution. These pipes Ire connected to a toe 
drain and routed either through the dam to a lined solution 
collection Ind recycle pond or pumped up the face of the 
dam. 

While the lbove i_poundment designs are comprised of 
solution reclaim systems above the liner, it may sometimes 
be necesSlry to install a collection system beneath the 
liner. Such systems Ire nOnla)ly limited to directly below 
the solution pond or Irea of saturated tailings. as these 
Ir.as present the gr.atest potential for seepage due to 
their hydrlulic head. In these clses. the primary liner 
cln be lither natural or synthetiC, whtle the secondary 
liner is ftOnially .ade from reworked in-place .atertlls. 
Piptng 1nstall.d within the drainage blanket between the 
liners is connected to • collector pipe Ilong the upstream 
toe of the de. and the solution is lither piped through the 
dim to I lined rlclaim pond or pumped up the daa face. 

The systems described lbove should be considered to be 
solution recycling systems. They are installed for the 
purpose of collecting Ind recycling process solution both 
for water conservation and to limit hydraulic head on the 
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liner. Therefore, the presence of solution in these 
1:" . systems is to be expected. 

4) Reuse of Tailings Water 

Reuse of tailings water reduces the hydraulic head exerted 
on the liner, thereby limiting the amount of seepage 
potentially reaching an aquifer. Recycling of this 
solution is normally achieved in two ways. First, water is 
routed directly from the tailings pond back to the circuit 
by use of barge mounted pumps or syphons. However, these 
systems can only remove the supernatent liquid from the 
ponded area. Therefore, the reclaim systems described 
above are necessary· to collect solution which has 
percolated through the tailing to the interface with the 
liner. This solution can then be directed through or over 
the taflings dam to a lined pond from which it can be 
returned to the milling circuit. 

The reclaim ponds used to collect water from under-drain 
and over-liner systems should be of a similar design and 
construction as that considered BADeT for solution ponds in 
the precious metals leaching segnent, described in Section 
3.e. 

5) Surface Water Controls 

Since the potential for seepage is directly related to the 
hydraulic head exerted on the liner, BADeT for precious 
metals tailings ponds involves the minimization of the 
volume of solution stored in the impoundment. It is 
therefore generally advisable to control surface drainage 
to 1 imi t the i nfl ow of water resul ti ng from preci pi tat; on 
on the surrounding terrain by use of trenches, dikes and/or 
berms. However. when determining the applicability of 
these controls at any given site, consideration must be 
given to the over-all design of the impoundment and its 
liner and collection system. and the need to conserve 
groundwater. as well IS engi~eering consfderations. 

c. Closure of Precious Metal s Ta111ngs Impoundments 

The closure of both new Ind existing precious metals tailings 
ponds involves the slme technologies as listed under Section 
2.g. for copper taflings impoundments. Reclaim ponds should be 
closed in a .anner similar to thlt described in Section 3.d.2). 

6. Smelting. Electrolytic Processing and Refining 

Base metal smelting. electrolytic processing and reffnfng is a 
sequence of processes that takes ore concentrate or metal bearing 
solutions Ind produce the fina' pure metallic product. BADeT 
design should be incorporated in those portions of the process 
1nv01ving industrial chemical storage, waste discharge, waste 
storage and disposal, or wastewater treament. Chemicals or waste 
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products that require discharge control include slag, acid plant 
wast~~r byproduct, primary electrolyte component chemicals, 
electrolytic slimes, spent electrolyte. and water used for cooling. 
washdown, or blowdown. 

a. Slag 

Base ~etal slag generated from the smelting process can be 
disposed of by carrying it to the slag dump or by granulating. 
mixing with water, Ind sluicing to a tailings disposal area. 
Some operations use granulated slag as road construction 
material. If disposed of on-site. sla9 waste should be 
characterized by testing for leachable metalic pollutants, and 
if I potential for groundwater contamination exists, an 
Ippropriate liner system may be required. In the granulation 
method of disposal, water reuse is considered an optimal 
technology. 

b. Acid Plant 

The prfm!ry waste or byproduct from acid plants is sulfuric 
acid. ~Lid is typically stored on-site and later reused, sold, 
or disposed of. Acid storage facilities should apply BADeT 
considerations discussed in the chemical storage section of 
this document (Section IV.D.6.). Recycling or sale are 
preferrable discharge control options since they achieve zero 
discharge. 

If disposal is the chosen option, then waste must be treated to 
neutralize pH and to reduce pollutants such as metals and 
sulfate. Simple lime addition does not necessarily reduce 
arsenic, cadmium, lead, mercury, selenium. tellurium, and 
sulfate to acceptable levels (EPA. 1975). Chemical preci~ 
itation, reverse osmosis, ion exchange. or evaporation in a 
pond design in accordance with BADtr should be employed to 
,1i.inat, the discharge of pollutants to the groundwater. The 
specific method employed must be tailored to the waste 
characteristics. Concentrations in the water discharged to 
unlined impoundments or surface waters .ust be below the state 
action limits. Precipitated and settled solids must be removed 
to an approved disposal facility on- or off-site. : 

c. Electrolytic Refining and Electrow1nn1ng 

Acid solutions used in the electrolytic process should be 
stored and handled in a .anner consistent with the chemical 
storage BADeT cons1derattons (Sectton IY.D.6.). 
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section of this document. Once excess water is evaporated, sludge should be removed to an approved waste disposal facilit on or off-site. 

Spent electrolyte from the refining cells should be reused or treated and recycled. A less optimal technology would be to dry this waste and dispose of the solid residue in an approved disposal facility. 

In base metal leaching operations, spent electrolyte may be used to produce cement copper. Cementation basins should be designed to control discharge in a manner consistent with liner configurations discussed in Section IV.D.I. Electrolyte from the cementation basins should be recycled to the leaching circuit. 

d. Water 

Water is used in the smelting/refining process for acid plant blowdown, contact cooling, refined product washdown. and washdown of working areas. In all cases where water is used, BADeT shall consist of reuse or treatment and recycling of the water back into the operation. The appropriate treatment to meet the intended industrial reuse application should be applied where treatment is required. Thus, BADCT for the disposition of process water involves no discharge through reuse or recycling. An alternative, less-than-optimal method to dispose of water used in the smelting/refining process is to treat with lime and settling and to collect the water in an evaporation pond designed in accordance with BADCT. Sludges should be removed to an approved on- or off-site disposal facility. 

7. Uranium Mining and Concentrating 
a. Uranium Mines 

Uranium mines should be operated so that there is zero discharge of pollutants to groundwater. The key to achieving this performance at most sites is four fold, including: 
o 

o 

o 

o 

Proper dewatering and sealing of mine shafts, adits, and pits. 

Containment by 1iners and leachate collection systems for leachate from are and gangue storage piles and for pumped .int water. 

Surface water diversions. 

Closure considerations. 

Pollutants of concern are not restricted to Uranium and the decay products of Uranium, but may also include vanadium, silver, barium, and base metals. Uranium is of particular 

61 



concern because of its ready solubility under oxidizing 
conditions and over a wide range of pH. 

1) Dewatering 

Many of the uranium mines in Arizona are underground with 
shafts Ind Idits that may transect partially saturated 
formations or even aquifers. Section IV.D.7. discusses 
BADeT design considerations for sealing and dewatering. 
Water should be collected within the mine in lined sumps 
and pumped to the surface for disposal in I lined 
impoundment. 

2) Containment 

All water that contacts metal bearing materials and pumped 
mine water should be contained It the surface in lined 
impoundments. 

Piles of ore and waste should be stored on a base or "pad" 
composed of natural materials of a type and thickness 
necessary to reduce infiltration potential and precipitate 
out Uranium from leachate thereby restricting the flow of 
uranium bfa : ng fluic to the subsurface. The pad should be 
sloped to carry any rainwater falling on the pad toward the 
1 i ned impoundment. 

3) Surface Water Diversion 

A 11 surface waters s hou1 d be prevented from enter; ri 9 mi ne 
workings or from flowing onto ore and waste piles, in 
keeping with the BADCT considerations outlined in Section 
IV.D.3. 

4} Closure 

For most of the Uranium mines operating or u~der 
consideration in Arizona, it is practical to return al' 
uraniUIT. b.~"ing waste rock material to the lIine upon 
closurp ~ren rock contlining lelchable pollutlnts may 
11so nt~ be returned to the .ine upon closure. If 
selling hiS been completed properly during closure. this 
backfilling technique should essentill'y Ichieve zero 
discharge. The pad beneath the ore Ind wlste rock storage 
piles s~ould be exclvated Ind removed for proceSSing IS ore 
or returned to the .1ne if it is below ore grlde. Removal 
of III .1ne .Iterills from the surflce upon closure ensures 
that env1ronmentll effects other thin groundwater concerns 
will .'so be kept to I .1n1.um. 

b. Ore Concentrating Flcilities 

For fa c111ties that include ore concentrating and tailings 
disposal It the surflce. including Iny facilities that produce 
Uranium concentrate as a byproduct in conjunction with base 
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metal concentration, all BADer considerations outlined in Section IV.D. and Section IV.E.2. should be followed with the -objective of achieving zero discharge. Wastewater discharged as a result of the ion exchange process ;s of particular concern in Uranium concentration facilities. Wastewater discharged as raffinate and from fiushing of the columns must be contained in a lined impoundment consistent with the hierarchy in Table VII. As with base metal leaching oper­It1ons. the presence or absence of organiC pollutants in the wastewater or tailings. as referenced in A.R.S. 49-243.0. will determine the type of liners and leachate collection systems required for containment. 

8. Industrill Minerals 

BADeT design for industrial minerals will be developed on a facility-by-facility basis due to the widely varying character of such operations. Although specific guidance is not offered here, many of the BADer considerations outlined in the general sections of this document can be applied to analogous design elements for discharge control at industrial mineral extraction operations. 
Sand and gravel mining facilities may be operated under general permit for discharge of wash water, under conditions specified in the Aquifer Protection Permit Rules. Facilities varying from the conditions of the general permit must obtain an individual permit and must propose a BADer design in the application process. 

9. Placer Mining 

Placer mining facilities may be operated under a general permit for wash water discharge, specified in the Aquifer Protection Permit Rules. Facilities varying from the conditions of the general permit must obtain an individual permit and propose a BADer design in the application process. 

If I placer recovery facility involves chemical separation or extraction of metals from concentrates on-site. an individual Aquifer Protection Permit for this part of the facility may be required. Sections of this document that may apply to chemical separation or extraction Ire General Closure Considerations; Chemicil Storage; Processing Arels; and Precious Metal Leaching Facilities (Section IV.D.B •• 9 •••• Ind 9.b. and Section IV.F.>. 
10. In-Situ Leaching 

In-situ leaching is I relatively new and innovative concept in minerll extraction. Ind. IS such. does not lend itself to development of I well defined BADeT It this time. In-situ leach operations Ire those in which mineralized rock is left in place, sometimes frlctured or altered to increase porosity Ind permeability. and subjected to infiltration of solutions to dissolve metals for recovery. The in-situ extraction process often involves a purposeful discharge of pollutants to groundwater and recovery of contaminated fluids. The ore zone targeted for 
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leaching may be located above or within the aquifer used for 
recovery of Metal-bearing solution. In some cases, injection is 
used to extract Metals from an ore zone beneath another aquifer. 
In such a setting, pollutant discharge may also result from the 
migration of contaminants from one aquifer to another. 

Controlling vertical migration of injected leach fiuids within and 
between Iquifers is In important considerlt1on Ind should be 
incorporated into a BADCT design. To help reduce the potential for 
vertical migration. the following items should be considered in the 
system design: 

a. Abandonment of old exploration holes, or wells completed in 
several aquifers. If left unplugged these wells could serve as 
conduits for pollutant migration to adjacent aquifers. 

b. Proper grout sealing of injection and recovery wells used in 
project operation. 

c. Controlling recovery volumes so that they exceed injection 
volumes and act to contain injected fiuids within a restricted 
area of the aquifer. 

d. Predictive groundwater modelling in conjunction with pilot 
testing shou1d be used to determine well placement and 
\njection and recovery rates. . 

Since the objective of the leach process is the enhanced discharge 
of metals such as Copper. Lead, Zinc, Silver, Gold, and possibly 
other heavy metals, these constituents that Ire meant for economic 
recovery will not be subject to BADCT considerations. However, 
BADCT for the leaching process should incorporate technologies and 
operating methods designed to limit the discharge of all other 
pollutants by controlling the chemistry of the leaching solution. 

Surface facilities for proceSSing recovered fluids at an in-situ 
leaching operatioD should .eet IADeT 'imitations IS outlined in 
this document for other .etal leaching and proceSSing facilities. 
Additionally, in-situ leach operations. like all other discharging 
facilities. must meet the point of compliance requirements for an 
Aquifer Protection Permit, IS discussed in the General Guidance 
Document for Aquifer Protection Permits. In most circumstances, 
in-situ leach operations will have to maintain groundwater 
elevations Ind flow directions by pumping to meet Aquifer Water 
Quality Standards It the Ippropr1lte points of complilnce around 
the flc111ty. 

In block-cave leach operations, Clre should be taken to design and 
operate the systems to m1ni.1ze the amount of l.ach solutions that 
by-pass the recovery zones. Because the leaching is done in 
disturbed, highly fractured ore above the water table, controlling 
the path and subsequent recovery of leach solutions may be much 
more d1ffcult than in underground injection leaching. 
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Upon closure, special consideration should be given to aquifer \ restoration. The zone affected by leach solutions should be flu-shed with water or other neutral izing solutions. Metal sand \ other pollutants mobilized by the injection and recirculation of water and lixiviant should be reduced to their ambient \ concentrations upon closure. 
Further guidance will be developed ~s more information is gathered I lbout in-situ methods and the environmental affects. The U.S. Bureau of Mines, Twin Cities Research Center in Minneapolis, \ Minnesota, is conductfng research fn this area through a pilot project in the State of Arizona. A Draft Generic Design Mannual for in-situ operations has been developed by them, and is currently avai1abl e. 

G. Other Alternatfves 

Many alternatives are available for the handling of wastes from mineral extraction and processing. These alternative methods mayor may not be technically or economically feasible for specific situations. There may also be significant environmental impacts that preclude the use of alternatives. The Environmental Quality Act (ARS 49-243 B.1) requires that alternatives be considered along with BADeT. 
Appl i cants shoul d submi t, wi th thei r proposed BADeT faci 1; ty des i gn. feasibility studies showing that they have evaluated the following alternatives, if applicable: 
o 

o 

o 

o 

o 

o 

o 

o 

Recycling of fluids 

Reclaiming waste material (raffinate, spent electrolyte, etc.) 
Reclaim metals from ta11ings leachate 
Selling byproducts rather than disposal as waste 
Alternative extraction or concentrating processes, ie. vat leach vs. heap leach vs. 1~situ leach, or precipitation vs. solvent extraction 
Underground 1II1n1ng vs. open pit 
USing sllg or other solid waste IS road or building material 
Blckfilling mine workings with tl111ngs mlterial Ind waste rock 

This constitutes I partial list of the many alternatives that may be Ivail.ble. If one or I combination of these Ilternatives Ire feasible, they should be incorporlted into the proposed BADtT facility plln. If they Ire judged to be infeasible, the reasoning behind this judgement ~ should be discussed in the Ipplicltion. 
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v. SITE CHARACTERISTICS AND OTHER CONSIDERATIONS 

A. Site Specific Hydrogeologic Characteristics 

In order .·to obtain an Aquifer Protection Permit. an applicant must make 
two demonstrations (A.R.S. 49-243 B.): 

1. That the best available demonstrated control technology (BADCT), 
processes. operating methods, or other alternatives are applied to 
the discharge; and 

2. That pollutants discharged will not cause or contribute to a 
vfolati~n of Aquifer Water Quality Standards at the applicable 
point of compliance, or if standards afe already violated that no 
further degradation will occur. 

Site characteristics are a part of BADCT only to the extent that they 
control the quality and/or quantity of discharge before it reaches 
groundwater. 

In evaluating BADer for a given site,the permit applicant may consider 
site specific hydrologic and geologic characteristics which may 
contribute to reduction 1n the amount of discharge or may reduce 
contaminant levels in the discharge. If site characteristics are to be 
used as part of BADCT for a facility, the applicant must provide 
specific data regarding those characteristics and must demonstrate the 
degree of discharge reduction that will be accompliShed. 

The site specific characteristics which may be considered as part of 
the BADCT determination along with data requirements are discussed 
below. This discussion is not intended to cover all site aspects of a 
permit application. but only those relative tc BA~CT d~·~~~;~ation. 
Additional site specific characteristics will :'~ need!: . • a permit 
appl ication to determine point of compl iar.:e al . corr.p~ ia-. :: e __ it h 
standards at that point. These aspects of a pe~it application are 
discussed in the Aquifer Protection Permit Guidance Document. 

Site spre1ffc charatteristics for the determination of BADeT include: 
(1) s01' ~opert1es, (2) vadose zone properties in conjunction with 
vadose zone thickness, (3) surface water. and (4) climate. A 
discussion of each characteristic follows: 

1. Soil Properties 

Soil is the upper portion of the vadose zone characterized by: 
r.latively high organic content, biologic activity by roots and 
.fcroorglnisms. and concentration of weathering products left by 
leachtng, .vaporat1on, or transportatton. 

Soils .ay reduce discharge by li.itfng 'nf11tration due to low 
permeability. by physically removing pollutants through filtration, 
by chemically removing pollutants through preCipitation, 
adsorption, ton exchange or other chemical reactions. or by 
biodegradation due to microbial interaction with the pollutant. 

. I 
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Soil properties which indicate a soil's potential to reduce 
discharge include: soil type, distribution, and thickness at the 
site, soil structure, grain-size distribution, organic carbon 
content, chemical composition, mineralogy and permeability. The 
applicant should evaluate any changes to soil characteristics that 
may result from interaction with the discharge. 

Data which may be presented to support soil properties as a factor 
in BADCT determination includes: 

a. Soil boring logs with location map. 

b. Batch or column tests showing quality of discharge after 
reaction with soil material. 

c. Infiltration tests. 

d. Permea bil i ty tes ts • 

e. Chemical analyses (pH, Ee, inorganic analyses, organic 
anal yses). 

f. Material property tests (grain size analyses, moisture content. 
bulk density, Atterburg limits). 

g. Maps of soil distribution and depth. 

h. Biodegradation studies. 

i. Other pertinent soil information including reference to 
published research data regarding pollutant attenuation. 

2. Vadose Zone Properties and Depth to Groundwater 

Properties of the vadose zone, the unsaturated zone between the 
soil surface and the saturated zone, may reduce discharge in a 
number of ways. The presence of impervious layers within the zone 
may retard the movement of the discharge to the water table; fine 
grained layers within the zone may physically remoye some types of 
pollutants; chemical reactions between the discharge and materials 
in the zone may remove some pollutants; or biodegradation due to 
_icrobial interaction with the pollutant may degrade the pollutant. 

If the vadose zone consists of layers Dr lenses of different 
.aterfals, such as stratified soil horizons Dr rock units, the 
properties of each unit considered for BADCT evaluation must be 
considered separately in addition to describing the general 
properties of the vadose zone. The lateral and vertical extent of 
the geologic units and the type of contacts between the units 
should be identified (i.e. gradational, fault, unconformity, facies 
change) • 

Data which may be submitted to support the vadose zone or any unit 
of the vadose zone for consideration in determining BADCT include: 
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a. Borings and/or well logs describing. where applicable. rock­
tlpe, grain-size distribution, degree of sorting, type and 
degree of cementation and thickness of unit. 

b. Description of structure including any faults, fractures, 
jOints. folds, or bedding orientation. 

c. Geologic maps and cross-sections which identify significant 
strata/formations, structural features, strategraphic contacts. 

d. Geophysical well logs. 

e. Surface geophysical surveys. 

f. Lateral and vertical permeability and porosity measurements. 

g. Chemical analyses (pH, Ece, inorganic and/or organic analyses). 

h. Results of batch or column t~sts showing quality of discharge 
after reacting with vadose zone material. 

;. Material property tests (grain size analyses, moisture content, 
Atterburg limits, bulk density). 

j. Analyses of fluid movement and/or chemical transport throug~ 
the zone e.g., lysimeter or neutron log measurements. 

The thickness of the vadose zone or depth to groundwater may be a 
. factor in determining whether or not a discharge will reach 

groundwater. Thickness also may control tne amount of pollutant 
removal that will occur pri or to a dhcharge reachi ng 
groundwater. Lo~g re~'jence time in the vadose zone, ;~ m!~y 
cases, produces great' :>ote": ' !1 for pollutant rerno"'t ;'~ · w:'Vi.. 
a large depth to groun~water Ilone is not sufficient to assure 
protection of the groundwater quality. The degree of protection 
provided by depth will depend on several varilbles includi ng: 
depth. the volume and rate of discharge. the properties of the 
pollutants in the dischlrge, the properties of the VI dose zone 
(discussed above). Ind the length of ti.e a dischlrge mlY 
continue • . Any considerations of depth to water IS I part of BAOCT 
will have to show how the hydrologic and geochemical chlrlcter of 
the vadose ·zone in conjunction with its thickness will let to 
control discharge. 

Data for evaluating the effectiveness of depth to wlter include: 

a. Static water .'evltion .easurements (date of .elsurlment. 
10cltion of well. locltfon Df .easurfng point). 

b. Well hydrographs to document long term and selsonll trends. 

c. LOCltion of pumping wells fn vicinity of measured well. 

d. Well construction dltl (totll depth and locltion of perforations). 

e. Geophysical surveys such IS seismic Ind resistivity • 

..... 
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3. Surface Water 

Surface water mixing with a facility discharge represents an increased potential for the discharge to reach groundwater. Therefore, documentation that surface water is not likely to mix with the discharge may be of consideration in determining BADCT. 
Data that may be presented to evaluate the potential for surface water mixing include: 
I. location of any perennial or ephemeral water bodies including unlined surface impoundments, ponds or ditches. irrigation canals or conduits. 

b. Flow characteristics, volumes, and rates. 
c. location of 100 year flood plain. 
d. Site topography. 

4. Cl imate 

In arels where precipitation is low and/or evaporation is high the potential for some surface discharges to impact groundwater is reduced. For many solid waste disposal facilities. the relationship between precipitation and evaporation rates wil' determine the potential for 1 eachate generation. 
Data that may be presented to support that the climate at a site should be considered ;n the BADCT determination include: 
a. Precipitation values (monthly mean and annual mean); 
b. Evaporation (monthly mean and annual mean). 
c. Site modifications to divert rainfall and run off from discharge areas and prevent pending. 
d. Transpiration rates (if appropriate); 
e. Water bllance calculations. 

Environmental Factors 

In the process of determining BADCT for a facility. most of the water quality environmental impact factors will be addressed in the site specific hydrologiC Ind geologie characteristics Ind design elements section. However. non-water quality environmental impact flctors will Ilso have to be addressed. The non-water quality environmental impact factors will be site specific Ind mayor may not effect the determination of BADCT for a proposed facility site. Some non-water quality environmental impact factors which may need to be addressed depending on the site selected Ire: air quality, land usages, aesthetics. environmentally sensitive areas, endangered species, nOise. etc. If the optimal design or proposed BADCT have a direct impact on 

69 

\ 

\ 

\ 

\ 

\ 

\ 

I 

I 

\ 

\ 

I 



any non-water quality environmental factors, an alternative BADer may need to be developed. 

C. Water Conservation 

Because mining generally necessitates the use of large quantities of water. conservation plays a major role in the BADeT design. Water conservation is based on the efficient use of the available water and recycling of wlter used in proceSSing. Recycling of process wat~r should be _Ixi.ized in the BADeT design. Pumped mine water should be used in operattonal practtces wherever possible. While dust control is • pri •• ry concern, the use of water for this purpose should be kept to a minimum. Where evaporation is chosen IS the method of disposal. justification must be provided ·that recycling or treatment and recharge Ire not viable options. If Inother method of disposal is chosen. the simple dilution of I waste stream to achieve lower discharge concentrltions will not ·meet BADer. Technologies which consume or alter the quality of 'arge amounts of water will not be considered appropriate. 

D. Economi cs 

In regard to new facilities, the statute directs DEQ only to consider the economic 1~ ~act of the application of BADer on an industry-wide basis. Thus, ts of implementing BADer It a specific facility are not relevant . permit decision. Financial feasibility is judged by the economic impact of a particular BADeT on the typical facility representing an industry class of that facility type. DEO considers that use of a technology at many other similar facilities nationwide indicates financial feasibility. in preparing the lht of design elements for Section IV.D. and E. of this guidance document. DEQ has selected techno1ogies that are in widespread use. Thus, OEQ considers all of these technologies t~ be economically feasible on an industry­wi de tk: sis. 

VI. EXISTING FACILITIES 

A. Introduction 

In contrast to new facilities. the EQA statute provides a different approach for determining BADCT for an existing facility. A facility ;s considered existing. (rather thin new) if it was constructed, under construction. or hid binding contracts for construction prior to August 13, IISf . Major .odifications to Ixisting facilities Ire considered to be nlw flcilities. 

Basically. the difflrence in IADCT deter.ination for an Ixisting facility involves Iv,'u.ting the technic.l and economic fe.sibility of retrofitting the facility with .ore effecti,e discharge controls. To do thiS. an Ippliclnt .ust first identify their wlste .nd the control technologies currently in use. Next, the appliclnt should Iv.luate the disch.rge control perfonalnce of their facility. Steps toward eore advanced discharge control technology.ust then be conSidered, taking into account engineering felsibility, wlter conservation, non­groundwater environmenta' effects. amount of performance gain, and 
cost. DRAFT 
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B. Assessment of Current Control Technology 

As with new facilities, BADeT determination for existing facilities 
depends on an adequate characterization of the waste quantity and 
type. Please refer to Section IV.B. for discussion of this task. 

The applicant should provide a description of the industrial practices 
and the control processes presently in use at the existing facility. 
The control processes can be identified according to the design 
elements described in Section IV.D. Ind E. The applicant should rank 
each currently utilized di scharge control desi gn el ement accordi ng to 
where they fill in the hierarchies presented in Section IV.D. 
Placement fn the hierarchy will indicate which higher levels of control 
technologies are available, i.e., those having a higher position on the 
1 ist. 

Once the control processes are identified, the applicant should 
evaluate the overall discharge control performance of the facility. 
Where practicable, this step should involve direct measurement of 
discharge quantity and quality. Otherwise, the applicant may calculate 
expected performance based on industry standards for the engineered 
controls, on manufacturers' test data for components, and on site 
characteristics {discussed in Section V.A.} determined fran field or 
laboratory testing. 

If it can be shown that the combination of pollutant concentrations, 
discharge quality, discharge control technology, and site 
characteristiCs, assures that there is no reasonable probability of 
pollutants reaching the water table, then the application of BADeT at 
that site has been demonstrated. If this performance is not being 
aChieved, the applicant must evaluate whether more effective 
technologies can be implemented. 

C. ConSidering New Control Technologies 

The BADer design for an existing fac;l ity may involve instituting new 
technologies that rank higher on the hierarchies from Section IV.D. and 
E. than those in current use. The applicant should establish whether 
i.plementing I higher technology on each list of design elements is 
feasible from an engineering standpoint. In many situations, new 
controls Ire not feasible, such as fnstlllition of I new liner sYstem 
for In existing tlilings pile. In such clses, In Ippliclnt should look 
to other design .lements to Ichieve fncrelsed dischlrge control. In 
clses where the change to .ore effective discharge controls fs feasible 
from In engineering standpoint, the applicant should proceed to 
determining the complete ramificatfons of the new design regarding 
wlter conservation. other non-wlter environmental flctors. perfonnince 
gain fn discharge control, Ind costs, IS outlined below. 

~ Wlter conservation .ay be I flctor for deciding whether or not a change 
fn dischlrge control technology is favorable Ind should be implemented 
IS BADCT. The dilution of a waste stream for the sole purpose of 
Ichieving lower discharge concentrltions will not meet BADeT. 
Technologies which consume or 11ter the qUllity of large Imounts of 
wlter will not be considered approprilte. 
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Use of a new discharge control technology at an existing facil ity may have other environmental impacts that are not directly related to aquifer water quality. An example of such a technology is air s t ripping to remove volatile substances from water and mobilize them in the air. These environmental trade-offs must be assessed on a case-by­case basis .nd judgements lbout whether they outweigh discharge reduction Ire likely to be subjective." such .s evaluating the impact of contaminants in the groundwlter versus their impact in the .ir. Some of the additional environment.l impacts which should be assessed are air quality, surface water impacts. noise levels, land use, aesthetics. environmentally sensitive areas, and endangered species. 
D. Economic Aspects - Weighing Costs and Discharge Reduction 

Economic evaluation plays an important role in determining BADeT for an existing facility. The law requires that the Department compare the cost of retrofitting the facility Igainst the reduction in discharge that would be achieved by a particular control strategy. This section describes how the costs Ind benefits of a discharge control technology will be estimated. Methods for weighing costs with discharge reduction are also discussed. 

( . ~ t Estimation Method 

Costs will be bro~e~ do.n into three separate categories: capita' and development costsi operation and maintenance costsi and closure and post-closure care costs (Table VII!). Keep in mind that only the costs for installing the discharge control technology under consideration are applicable. Other costs. such IS transportation. land acquisition (except as described below). local taxes, and other site specific costs that Ire not related to the in~: a jlation or implementation of the technology should not be included in the cost estimate. While the inapp11cable costs Ire important for economics of the particular mining acti vi ty. they shoul d be the same. regardl ess. ' 
Capital and development costs include all costs necessary to develop the facility up to the point that it becomes operational. The costs of obtaining the pe~ft are not applicable, IS these costs would be the same for any .lternative for a facility. The cost for developing techni cal plans for plan rev~ ~w by the Department are appl icabl e~ Costs of land acquisition are only applicable if it Cln be shown that instituting a new disch.rge control technology requires land acquisition to achieve s~cial site characteristics. All capital and development costs will be Amortized using current .arket rates. 
The strelm of operation Ind .a1ntenance (DIM) costs will be considered in terms of current dollars only, for the life of the flcility. Care should be taken to include increased costs of .Iintenance on and replacement for deprecilted equipment. Costs will be tracked in terms of 1ndustr~w1de experience for DIM for I facility of similar configuration and age. Labor, energy Ind materials necessary for DlM will be estimated based on current market value. applied for the life of the facility. 
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Closure and post-closure care costs w111 be estimated based on what it would cost to currently close a sim1iar facility, plus perpetual care costs. The salvage value of the facility in current dollars must be subtracted from the closure cost. Perpetual care costs will be estimated on the same basis as OlM costs. These costs may be dis­counted if the permittee creates a closure/post-closure care surety bond or other similiar financial mechanism for assuring that closure and post-closure wlll be adequately funded. In this cue, discounting will be estimated based on compounded interest, It current market rates. that may be Iccrued in such an Iccount. rather than through the use of standard present-value techniques. 
Discounting. using present-value techniques. is not Iccepta~e because these methods, by definition, undervalue future costs. This overemphasizes current costs, and has a tendency to favor BADCTs with high closure. post-closure costs and low capital costs. This is not felt to be appropriate for preservation of groundwater as a renewable resource. 
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Table VIn 

Cos t Components 

Capital and Development Costs 

Site planning and design 

Materials and equipment 

Site preparation and construction 

Debt retirement and management 

Operation and Maintenan:~ 

Depreci ati on 

Llbor, Energy, and Materials 

Facility renovation 

Equi pnent repl ace - _ 

Closure and Post-C'osvre 

Construction and closure 

Remedial activities 

Perpetual care and monitoring 
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Costs may be classified on a qualitative basis as High, Medium, or Low 
based on comparison with cost data for the entire industry. DEQ will 
consider the cost of implementing a discharge control technology on a 
per-unit basis above the ninetieth percentile (greater than two 
standard deviations above the average using normal ized data) for the 
industry as being High. Any cost that is above the mean industry cost 
4nd below the ninetieth percentile will be considered Medium. Any cost 
below the mean for the industry will be considered Low. The permittee 
may propose an alternate analysis demonstrating that the cost for the 
particular BADeT is significantly above the industry average. In this 
eve~t, the permittee must justify why a cost below the ninetieth 
percentile is significantly higher than the industry average, and why 
their comparative analysis is a method. The Department may choose to 
reject the alternate analYSis if it is found to be methodologically 
flawed. 

orQ recognizes that there may be some difficulty in separating 
pollution control costs from overall costs for an industry. A good 
faith effort to estimate cost is acceptable. Alternative cost analyses 
methods to those presented here, such as methods not using current 
market rates or current dollars, may be presented if adequate 
justification is supplied. 

E. Estimating Amount of Discharge Reduction for Existing Facilities 

Estimation of the amount of discharge reduction achieved by institutins 
a new control technology is a qualitive judgement. This section 
outlines a means of claSSifying the predicted discharge reduction as 
either :High, Medium, or Low based on the category of pollutant and 
current pollutant concentrations in the facility's discharge. A 
strategy of non-degradation of aquifer water quality is intended. 
Categories for classifying the amount of discharge reduction are 
presented in Table IX. 

First, the applicant must determine the type and concentration of 
pollutants in the facility's discharge in it's current con'iguratio~. 
The dischar~ pollutant type and concentration place the facility in 
one of three categories: 1) CarCinogens and acute organic hazardous 
substances with concentrations above standards ; 2) Other pollutants 
with concentrations above standardSi 3) All pollutants with 
concentrations M'OW ;standards. The applicant should next, quantify 
the expected discharge concentrations achi evabl e through new discharge 
control technolog1tSa The concentrations can be projected using 

. industry standards, .anufacturers test data for components, Ind site 
characteristics determined from field or llboratory tests. The 
projected new discharge concentrations allow the discharge reduction to 
be c1assified IS High, Medium, or Low with the Ippropriate category on 
Table IX • 
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Table IX 

Categories for [valuating the Amount of Discharge Reduction 

Note: Your flc11ity with its current operltional scheme wil' fll' into either 

category A. B. or C. Under these categories, find the reduction you expect to 

Ichieve by instituting a new discharge control technology being considered for 

BADCT. The cllss1fication as High, Medium, or Low can be used in the decision 

matrix with cost factors in Table X. 

A. for known or suspected carcinogens and acute organic hazardous 

substances listed, in A.R.S. 49-243.0. where current discharge exceeds 

NeLs or Action Levels: 

Hi gh - Reduction to same order of magnitude as MCl or Action 

Level or to below Mel or A:tion Level 

Medi um - Any other reduction 

low - Mo change in discharge concentrations 

B. For a'l other pollutants where current discharge is above MClis or 

Act ion Levels: 

High - Reduction to below Mel or Action Level 

Medium - Reduction to slme order of .agnitude as Mel or Action 

Level 

Low - Any other reduction 

t. for 111 other pollutant levels: 

Hi gh -

Medi l1li -

Low -

Reduction to ambient groundwater quality 

Reduction by one order of magnitude 

Any other reduction 
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F. Comparing Cost to Discharge Reduction 

" . I ~'''' ., ~. ,~..., 

Table X shows I decision matrix identifying how to evaluate the cost and discharge reduction factors when considering a new design for BADCT.Scenarios involving Low Costs and Medium to High Discharge ~eductions or Medium Costs with High Discharge Reduction should be proposed as BADCT. Scenarios involving High or Medium Cost and Low Discharge Reduction should not be required at existing facilities and their current configuration will be considered BADeT. Implementing other combinations such as High Cost with Medium Discharge Reduction or Medium Cost with Medium Discharge Reduction should be negotiated between DEQ and the applicant. 
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Decision Matrix for 

Discharge Reduction vs. Cost 

01 schuge 

High Medium Low -
C 

0 High Hegoti ate Negoti ate Des i gn is 
Not BADer 

S Medium Propose Desi gn Negotiate Design is 
as BADer Not BADer 

T low Propose Des; gn Propose Design Negoti ate 
IS BADeT as BADeT 

DRAl-"'T 
fOR DISCUSSlor,: 
PtfPOSE O~1. Y 
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Vl~l}. , F.RE~NTL Y ASKED QJESTIONS, : ~,O.lJT BADeT 
.. _ " .~ ... ....,. ~- ..... ~'j: t' .~.:. I ("'1: . 

"'" 1.:- '~- w ha~i!r:e~-t he (,an's ti t:ut'n~$:(;rtf'er!iic~( in A.R.S. 49- 243. D .7 
4 . .... .., . , ......., . . .' 

, .,_, Ti~,s. e are organ1;c substances fr-Cli'!I the following lists: 

,~, l ' 1) 42 u'.S. Code Subsection "241lb)(4) - known carcinogens or reasonably 
anticipated to be carcinogens. 

3) Additional organic toxic pollutants listed by the Director by rule 
1 n the future. 

ADEQ is 1~ the process of campiling one common list of the compounds 
from 1) and 2) above. 

:' ~ ~. 2.; .. t,~;·"Arecyallide - metal compounds in 243.D. ,· constituents? 

3. 

\ No. 
.~ , 

After c10sure of a disposal site, and foll owi ng that peri od of 
during which monitorina of rroundwater must be performed will 
any additional require mon toring following that post-cfosure 
as found in thfl oyerat, on permi t? 

time 
there be 
peri od 

No. Monitoring falls under the point of compliance portion of an 
Aqui fer .Protecti on Permi t and has 11 ttl e, to do wi th BADeT requi reme~ts. 

4. As new groundwater quality standards arise, will any portion of the 
perri1its be amended? 

, , O.~ce j uued. an ,.Aquif~r P:"otJction- P~rm'H, will onll b,e amen~~d if it 
.:' cOmes' IIpfor--re-view. ' ~ In "ge-neral , '! 'x'istin'g permits Ire a low' "priority 

for permit review by DEQ. However, if there is a change in the 
~" Ina1yt"c .. al s~andards or c~n;am'it:1aUon ·probl em or other -permit ' viol ation 

at a f .• en ity~ , DEQ .. will' e~amhe th~t facility's permi t "and recommend 
_~ "~. " ~e~ctn'~~t~~ ," ." ',~". , .. ~ ;., ' 1 ,~ : ".' 

s. If there is no evidence of gr~~ndwater contamination at I given site, 
and com,' iance wUh BADeT was lehievedi n the paS/t. 15 1 t .regu1 red that 
a faci1 ty me~t an" ImendedBAOCT7 

~ .'" J","") I .~ ~ 
"" " ",ArJ .xh~if)JJ facnUy with no evi,dence of groundwater contamination may 

~(: 'be 'considered BAnC't. BADCT criteria changes WDuldapply only ,to long 
tenD projects, and would be applicable IS long IS there was no problem 

..: l - wi t~ ,d~ RQsi ted ",as \'S . ., ., , 
• 

_ • • :..... ,.. . ; ' •.•. !o •• ~.. . " ' ._.. . .... • ~ • ,..J " ... , • 
~ • : .0: • ,. .... r. 

6. ' HIS f t been deci ded when the pofnt' of compliance deft nitt on will be 
ffnaHzed? T. ;1 . . . : . '-('$:' 

This definition will be made by the time new regulations for the 
Aquifer Protection Program are issued. Point of compliance is defined 
in ARS 49-244 and is site-specific for non-hazardous discharge. Point 
of campl ianc! is not a part of BADCT. 
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7. 

It will be the Director's decision to determin~ Idequacy of existing 
studi es. J fs1 te conditi ons Ire to be used as I part ,of the BADeT for 
I facility. I hydrogeo10g1c ' ~tudy ~fll be necessary. 

8. Are there requ1rements from other DEO progrlms thlt are , being pulled 
into BADeT? Is other statutory luthority being used ' t6

5

bolster this 
program? 

Yes •• ost of the sectfons w1thi.n DEQ will participate in the 
developnent of BADCT. These ISpects of other programs wh1 c~ re11te to 
groundwlter dischlrge control will be integrated into BADCT: 

f 

9. Are closure. hydrogeologicil Inalys1s. Ind other costs being considered 
in economic impacts Issociated with BADeT? " .. 

No. not IS fir IS In economical burden to the Ippliclnt of I new 
faci 11 ty. Yes. in the cltegory of exi st1 ng f~ci 1 1ti,es. 

10. How will post cl os !l're fi nlnch' res pons; btl ity be I,ddressed? 

11. 

12. 

13. 

14. 

Facl1 ities may be required to post bonds gU,lranteeing post closure 
compliance to permit provisions. 

Can site ,characteristics alone constitute BADCT? 

Site characteristics which lend themselves to discharge reduction at a 
disposal site do not in themselves constitute BADeT. 

hen is. I flc11it re 'ardecf' as- nhl1n "and' itHe'" fS'n.rt~ re i'~ded IS 
"' ::.c cued? ',' . " . " . t" 

:;. '. ? : ' • .1 • 

A. di SPOSI' flc11 1ty' is' reglrded".s · , 'xisti ng ~f c,bnst'ruC:ted~ 'under 
-" construction. or pllns wer' '' ip'provecf'-for construtt1QJ;lPJiiqr"J o August 
13. 1986. A facility is considered closed if close~' prlor to Jlnulry 
1. 1986 with no intent to reopen. ' , '" 

.~ .:{: ....... . 1t .. "/ "' ~ .. (~~:. ",<'.~" ' . . -.i;<~.~~ ' ~l'~~~ .' "'~~.~ ; .. .. ;;_ ... ~ 
Wh .. t is the1J!!lrpos! of the BADeT ,Suf-danee Doellnent? , '.',-

J I. S:: ! .. §. l ' \ ' ,i.~ "~" 
•• ~. ~" . f" ••••• , ....... 

This 1nfol'llltion is I guidlnce docwnent n~t I ru'e ",qr _. ,llw -- The 
8ADCT Qui dlnte Doc&IIIent t s d!'S"i:gned 10 he" ~ , both t,he-: ~,r:'II ~t\,e IS we'1 
IS the permit writer. " '. " ", .:.'.~ '", ''' , ... :,', 

• • " .' , .,'!. t'} t T
'.- .'<·~ .• IIi' ~ J .;. 

; . ., • E .' 

, , 
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~-A. 

,', .' 
~ 

APPENDIX 

". , ... ,I,. 

,.. r 
" . J' ... ~ • 

Exemptions, Facilities Requiring Permits, and Draft 
General Permit Criteria Related' to tht' ~ining Industry 

~ - '."" Exempt; on.s 
i l j 

; . t ; ~ , .< . , 
.... ,. , ( . " 

Certain exemptions that may apply to segments of the mining industry, 
as listed under A.R.S. Title 49, Section 2S0.B, Ire noted below. The 
following classes of facilities Ire exempt from the Iquifer protection 
permit requirements. I 

Subsection B:5. ·Mining overburden returned to the exclvation sfte, 
including any cOlll1lon material which has been excavated ,Ind removed from 
the eXFlyat,on , ~ite an~ ~a~ not been subjected to any chemical or 
1 eaeM ng agent 'orprocess of any ki nd" • ,,\,. • 

Subsection B.6. "Facilities used soley for surface transportation or 
storage of w~te~s for beneficial· use~, or pumped from the groundwater, 

, . , ; f effl u.e.nt fr.om. any waste treatment facil ity is not added after the 
ori gi nalpoi n1" of divers; on. N " " ..... 

.'\ 

,. '· 0 ... 
, ~ j. 

Subsect'i'o" B.B. '''Faci1itie~ ·which are defined and required to obtain a 
permit to reuse reclaimed wastewater". 

Subsection B.9. "Leachate resulting from the direct, natural 
infiltration of precipation through undisturbed regol~ th or bedrock if 
pollutants a.re not added to the 1 eachate as a result of any materi al or 
activity pl~ced or conducted by man on the ground surflce". 

SI1'&'Section- B.I0~ "Surface impoundments used sol ey to contain stonn 
runoff ' .. .. "" " 1,..,: ~ ',,- . ,," " n " I" . '. ~ 

• • " ... , .••. (J • '!-- ' 

, ~ . 

Subsection B.11 • Closed facilities. However, if the facility ever 
resumes operation, the flc11 ity shaJ.1 lIbtai n ... an aquifer protection 
permit and the fac111 ty sha'l be treated IS a new facil ity for the 
pur W,f\:es of; 4 9- ~4:3·: . : . ,'" . ;;:.~ . I , :: ' . ;" .' ';," i' 

Section 4~-~.3, w:>'efereh,c:ed Ibove,Lpe'rta1"s, to! t¥..; information and 
crit',t:il ~.Gr,- i s~lii'ng tn. ind1 ~idual penti t ;; . k , 

~4 • ~ ~ 

~~l:'Tt~t ~~ Tequi r(lJt - pe~i ts ":iff ( . ' ~, 
T-" ::.. ~ .. . 

Under A.R.S. Title 49, ':SeGtion 241.A. and B. tho,. flctl .tties that Ire 
required to obtain I permit Ire defined. Seciion 241.A. ~· stltes that 
·unless otherwise provided by this article, any person who discharges 
or who owns or operates a flcility thlt discharges shall obtlin In 
aqu1fer protection permft from the dfrector·. Section 24.8. states 
that ·unless exempted under 49-250, the following Ire considered to be 
discharging facilities Ind shall be operated pursuant to either an 
individual permit or general permit, including agricultural general 
permits, under this article: 
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" '..: 

1. Surface impoundments including holding. storage settling. 
treatment, or disposal pits. ponds, or lagoons. 

2. Solid wlSte disposal facilities'. 

3. Injection wells. 

4. lind treatment faci1it,1es , •. . .. ~ " 
..,. .. , ..... . 

s. Facilities which add a pollutant to a salt dome .fp~at1on, salt 
bed formlt1on, dry well, or underground eaye Dr .ine. 

6. 

7. 

8. 

9. 

10. 
" 

11. 

1 . ,). . 
Mi.ne t.n1ngs; .,pnet~r, ponds. ';': 

'. ; , 

'~. : 
• -I r 

Septic tank systems with I Clpacgy ofgr,ater th~n two 
thousand gil lons per ·, day,;" "'. 

"" . ~ , . ., ~ ~ . l.: , '., , ~ . 

Groundwater recharge projects Ind _ undergrou~d~ storage 'and 
recoyery projects. . . - - ' . L ' 

. " , :,;... 
P01 nt source disc hargesto , nayi ga bl e wa~,(s , . 

Sewage or J'Ud~e ponds and 'wastewat~r ' i~'iatm!nt , fac111ties.". 

Many of these facilities may, beinclilded ina>-mining .-pperation. 

C. Draft General Permit Criteria 
... '\-

l~ Sand and Grayel Placer Mining . 

The draft rules stlte that wa general permit 1~ issued for the 
discharge of wash wlte~ from sand .nd gravel operations, and placer 
1I1n1ng operations, if only ~"it.L~~~.ss!s . ~r~r empl~1.'.d and no 
hazardous substances haye been added or exposed dur~ilg · t~~ 
procHs 1 ng Dr removal of the sand end gra ve' .. • - , 

. '~2. P1pe11ne ' and Welt Tlsting. . ! ~ , ~ .... 
- ,)1 

~ . '. ' ''. "'r .... ": ~-,. t' .• !' ..... ~ , _ ... , . ~. 

According to the draft rules I gener.l ,ptnnJ:~.ay ,rso ·be. 1ssued 
for dischlrges from hydrostlt1c tests o( pi pllinef p'fiQvfdt!d thlt 
certa1n cb'hdftfo~s' '.rl.eti •. ·· Jhe.se;..QOdd1 ·ti0n.' ~'P;lnd 0." whither Dr 
not the pf pelin., ,hi'S Men, ..... rfously u __ 4;" Iln'r.1 ,'I~1ts .ay 
.1 so be fSSuM for surface f.poundments rlcliving ·"Iter. from wel 1 
t.stfftg and development. ,..ovfdldr,\hl~rthe dfscharge.~. "J,~'r dOls 
not ,folat. Aqu1 f.r Vatlr Qua1tty Staridardi or furthlr ogrldl' the 

~" qua1'tty df:''water 1·n the .. ,.f.f.ct.d, aqu1'.t;.. . ;', . ,. . ,~ .t;, . , 
j ~~. \'" : ~ fl' ? t- .,?" . ",.- .. ~ ,.. • 

,;. -, 

• '< .~ ~.,.... · ~i;.jf;:'~ :",' 
\'>. -'c' ~ • 

. , 
.', 

. ,I" !, 

,\ .. , 
'. ':j '-' . .1' 
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