
The Aquifer Protection Permit and BADCT requirements apply to both new 
and existing mining operations. The deSignations -new". -existing", 
and -closed" are specifically defined in A.R.S. 49-201. New facilities 
began constructfon or contracting after August 13. 1986. Facilities 
that have undergone major modifications after August 13. 1986 are 
deemed new flcilities. as well. Existing flcil1ties began construction 
or contracting on or before August 13. 1986. Closed facilities are 
those which ceased operation before January 1. 1986 with no intent to 
resume. Facilftfes which celsed operation after January 1. 1986 are 
regarded as existing fac~lities and Ire required to meet BADCT and 
other Aquifer Protection Permit requirements. Closed facilities are 
not required to obtain an Aquifer Protection Permit Ind Ire. therefore, 
not subject to BADeT requirements. 

Some types of minfng flcilities Ire not required to obtain In Aquifer 
Protection Permit since they do not engage in -discharge" which means 
(according to A.R.S. 49-201.10) -the Iddition of a pollutant from a 
facility either directly to In aquifer or to the land surface or the 
vadose zone in such I manner that there is I reasonable probability 
that the ~llutant will reach an aquifer." The following specific 
exemptions .pply to some mining operations: 

"Min;ng overburden returned to the excavation site, including any 
common materi.' wh'c~ has been excavated an~ removed from the 
excavation site and has not been subjected t s any chemical or leach in g 
agent or process of any kind". (A.R.S. 49-250.B.5) 

flWash water from sand and gravel operations, or placer mining 
operations, if only phYSical processes are employed and no hazardo us 
substances are added during process i ng" . (A.A.C. R18- 9- 103.2 ) 

If an Ipplicant is untertl;n of the applicability of the rules or 
statutes to their facility, the applicant is encouraged to consult with 
the Department. 

C. How To Use This Document 

This guidinc~ document is meant to be used by the permit applicant to 
develop BADeT for his fatility. If you have add1t10nal questions. do 
not hesitlte to contlct t~ Water Permits Unit. It will also be used 
by the ADEQ reviewing permit writer to preplre the permit. Chlpter II 
outlines the ADEQ process for reviewing the BADeT portion of a permit 
application. 

Chlpter III describes -How to Determine BADeT For Your Faciltty-. 
This chapter discusses the process fnvolved in selecting control 
technologies to assure that the1 represent BADeT for. specific 
facility. 

Chapter IV identifies the control strategies which will be used in 
conjunction with Chapter III. The control strategies have been 
selected specificl'ly for facilities common to Arizona's mining 

. industry. The applicability and effectiveness of vlrious pollutant 
control strategies Ire discussed for each mine flcility type. Here, 
also. is included a description of individual discharge control 
components that are available for use at mine sites. 



Chapter V addresses the "Site Characteristics and Other Considerations", including hydrogeologic characteristicS, other environmental factors, water conservation and economics of other alternatives which may affect the BADeT selection for a facility. 
Chapter-VI is devoted to existing facilities and the special considerations for them. . 

A list of referentes and a list of "Frequently Asked Questions About BADCTN are incorporated into this document. 
D. Other Permits end Regulations 

Other IPprovals 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 listi additional pe~Hs may be necessary. It is the permittee's responsibility to obtain and tomp.1y with all appl icable laws and regulations. 
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.. TABLE I: Other Permits/Approvals & Agencies 

Federal 

State 

Various Federal 
Agencies E.l.S. 

BLM Reclamation Plan 

Forest Service Operation & Reclamation Plan 

E.P.A. - Water N.P.D.E.S. - Clean Water Act 

E.P.A. - RCRA Hazardous Waste Permit 

E.P.A. - Air Air Quality Permit 

Corps of Engineers ~redge & Fill 404 Per~; t 

E.P.A. UIC Regulations (In-situ leach) 

E.P.A. UMTRA & other progr am s 

N.R.C. UMTRA & other programs 

CEQ - Water Reuse Permit 

CEQ - NPDES Discharge permit-surface water 

CEQ - Waste Hazardous Waste Permit 

DEQ - Air Quality Air Emissions Permit 

DEQ - Solid Waste Solid waste disposal, 
operational Plan Approval 

DEQ - WQARF Remed1l1 Action 
(closed facilities) 

,I 

7 



(Cont.) 

DWR - We" s 

DWR - Wells 

State lands 

State 
Historic Preser­
vation Office 

State Mine 
Inspector 

County/ City 

County 

local District 

DWR 

8 

Well construction/water 
withdrawal permit 
(potable and monitoring 
wells ) 

Poor Water Quality 
Withdrawal Permit 

If on or near State Lands 

Approval to Proceed 

Registration/Safety 

land use - zoning approv:ll 

Engineering/construction 
approval 

Flood control approval 

Dam Safety & Stability 

DP~T 
FOR DISCUS-SION 
PtgpOSE ONI. V 



II. BADeT REVIEW PROCESS 

The BADeT review process is a part of the Aquifer Protection Permitting 
process. This Chapter will deal only with the BADeT process. For a 
description of the permitting process, and how BADeT fits 1n, the 
reader is directed to the Aquifer Protection Permits Guidance Manual. 
Figure 1 is a flow chart of the BADCT review process described here. 

When an applicant submits an Ipplication for an Aquifer Protection 
Permit. it must include I proposal of what BADeT is to be at that 
facility. The proposal should describe the optimal design for the 
facility IS selected from Chapters IV & V of this manual. The 
applicant should then include a description of the site specific design 
proposal. and justification for any deviations from the optimal 
design. The justificition should address Iny of the following which 
figure into the deviation: site specific hydrologic and geologic 
characteristics. other environmental factors. wlter conservation or 
augmentation, or economic impacts of the use of alternative technol­
ogies, processes or operating methods on an industry wide basis. 

DEQ's review (initiated by the permit writer) begins with an accuracy 
c ~ ~ . - ( - 31 desir - Is t he one presented fo ~ this facility 
Cor ~ ct)y _H rl from the :. : ~dance document? If DEQ cieterm i nes tt,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 opt iMal design is represented, the per~ j t w~:ter checks the 
p T"': ~ _ ~ BhJ CT for the facility. If the proposed design provides a 
S , ih'" level of protec tion, 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 wil' examine the information provided to determine if 
the greatest degree of discharge reduction will be aChieved, i.e. that 
the proposed BADeT design wil1 yield a performance similar to that 
Ichieved by the optimal design. 

When evaluating I BADeT proposal. the permit writer .ust Isk. -Is this 
the best Ivailable demonstrated control technology? Since at this 
pofnt. the applicant has deviated from optimal design. the permit , 
writer .ust determine why, Ind if the deviltion fs valid. The permit 
writer will examine the fnformation provided to determine if the 
greatest degree of discharge reduction will be Ichieved. f.e. that the 
proposed BADeT design will l1e1d the same performance IS the optimal 
design. If the fnformation fs deficient or inadequate to .ake this 
judgement, the .pplicant .,11 be so Idvised, Ind will be Isked to make 
the necessary corrections or additions for the submittal. It should be 
noted that there is much opportunity for negotiation during this stage 
of review. 
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At this stage in the review process the proposed design will be 
evaluated for other envirorvnental factors and water conservation. 
These other impacts will be weighed against discharge reductions 
achieved in the desi gn. Confl i cti ng envi rOMlental 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?M This decision is really a culmination of the 
previous review steps, but is s)'mbolica'ly represented here IS the 
endpoint of the process. If the Department determines that the intent 
of the llw IS stated in this decision point will not be met, there is 
still the opportunity for negotiation combined with a recommendation on 
the proposed design from the Department. Of course, if the answer is 
yes, app11 cati on revi ew pro,ceeds through the remai nder of the permi t 
process. 

III. HOW TO DETERMINE BADeT FOR YOUR FACILITY 

This chapter discusses'the process involved in selecting control 
technologies to assure that they repres~nt BADeT for your specific 
mining facility. T~e precess outlined in Table II involves start;r~ 
with a design that incorporates all of the most effective discharge 
controls available. Once this "optimal" system design is establishec. 
the applicant evaluates its performance at the specific site. The 
applicant may then use site characteristics as "trade-offs" to 
substitute for specific discharge control deSign elements of the 
Moptimal" 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 ' 
Mopti~alN design is preserved using lower-cost technologies. 

11 



TABLE II: Steps in BADeT Determination 

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

from Chapter IV. 

2) Determine the performance of the hoptimal" 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) [valuate site characteristics for 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 BADer de$ign. 

6) Propose final design. 
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You can establish the optimal system d~si9n for your facility 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) mine workings, and g) closure plan. or other 
control stntegi es by follow; ng the gu·i dance 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 IS a starting poi nt from whi ch you can pare down desi 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 characteriSti eslS a part of BADeT. you must 
thorOU?hl y understand and quantify the performance of these features. 
A care ul site study, and perhaps, laboratory scal e tes,t5 may be 
necessary. Site characteristics and other considerations which may aid 
in discharge cont~ol at i 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~~ ved, 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 achiev! 
similar performance to your ·optimal" design. 

As In e~~~ple of this process, consider an "optimal" design for a 
precious metal heap-leach operation that includes a double flexible 
membrane pad liner with leachate collection below the top liner. , The 
performance of the ~ttom liner from manufacturer'S data ts a 
permeabtlity of 10· em/sec., and the secondary leachate collection 
system effectively achieves no discharge. At the stte. we have a 
substrate of unfractured. clay-rich, weathered volcanic bedrock for a 
thickness of 100 feet above the water table. Laboratory leach tests 
.rtth solutions equivalent to the anticipated leachate concentrations 
show that the bedrock reacts totally with the leach solution removing 
contaminants to levels below their detection limits at a depth of 10 
feet. We can conclude that removing the bottom liner and leachate 
collection system from the design st111 achieves the same performance 
because of the bedrock unit. The volcanic bedrock unit. then, is part 
of the proposed BADeT desi gn .• 
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Each site will require a different approach to establishing BADeT. The design process will require some creative thinking and careful weig~ing of design components and site characteristics. The proposed BADeT 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. 

lV. 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 Tailings Impoundments; Precious Metals Heap Leaching; Precious Metal Vat Leaching. Precious Metal Tailings Impoundments; Smelting, Electrolytic Processing and Refining; Uranium Mining and Processing; Industrial Minerals; Placer Mining; and In-situ Leaching. We have identified those general design elements or components of mines and mineral processing facilities which are widely used to control discharge: liners, Leachate collection systems; Surface water diversion features; Impoundments; Tailings dam systems; Chemical storage protection; Minewater treatment and disposal; leak and spill containment in processing areas; Pipelines; Pits, shafts, adits, a~: other mine workings; and Closure procedures. Section D discusses so~e of the characteristics of the design components. Section E presents ways in which some of these components fit into recommended syste~ c=) designs. 

ine first two sections of this chapter discuss waste type and disposal site selection. These factors are not deSign components, but they greatly influence the design of the facility. For instance, design elements such as liners must be compatable with the waste type, and the availability of site characteristics used to control discharge will depend on site selection. Thus, while not part of BADCT, waste type and site selection will affect the BADeT determination for a particular facility. 

B. Waste Type and Characterization 

The types of wlstes 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 and physical characteristics of any leachate. This necessity for compatibility is the reason that specific materi.ls, thicknesses. etc •• cannot be mandated in this document for liner selection or for other features at mining facilities. 
A portion of the BADCT proposal prepared by the applicant must define the waste type or mix of types including prOjected leachate compositions to be generated at the facility. Data that should be presented for waste material should include: 

1. Bulk waste analysis. 
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z. Leach testing (EP toxicity, TCLP, or other methods as 
appropriate). 

3. S Liquid. 

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 Ire given 
in Tables III - VI. While not 'fully complete, these tables reflect the 
general type and format of infonnation to be submitted. 

The applicant should show that the projected waste or leachate 
composition has guided selection of compatible control deSign 
elem~nts. 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:~~~€ 
conditions should also be taken into account. 

Where solutions, ~:stes, or leachates contain any of the organic 
pollutants referenced in A.R.S. 49-243.0., the statute requires tha~ 
BADeT for a new facility be limitation of discharge to "the maximu~ 
extent practicable regar~less of cost". 
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TABLE III 

Example of Waste Characteristics - Gold Mine 

Carbon- 'fn-pul p cyani de vat 1 each process; ng ; s used. Tail ings are 

treated prior to disposal. leachate is collected and reclaimed for use 

1 n III ill ci rcuit. 

Reagents used in lIIill circuit: 

Sodium Cyanide (NaCN) 

Calcium Hydroxide (eaOH - lime) 

Sodium Hydroxide (NaOH) 

Nitric Acid (HN03) 

fluxes (silica, sand, borax, 

fluorospar. etc.) 

Carbon 

Treated tailings 

slurr,r 

~ntreated tailings 

s1 urry 

Total Cyan; de 

Free Cyanide 

Total Cyan1 de 

Free Cyanide 

16 

Consumpt i on 

(1 bs/ton ore) 

1.20 

2.00 

0.05 

0.10 

0.02 

0.03 

40 mg/l 

30 mg!1 

1461 mg!1 

577 mg!1 



TABLE IV 
.Example of Waste Characteristics - Copper Heap 

Leaching Operations (Mined Rock) 

Constitutent 

Arsenic 
Bar1l111 
Cadmium 
Chromi urn (Total) 
Lead 
Mercury 
Nitrate (as N) 
Sel en1 urn 
Silver 
Fluoride 
Copper 
Cyani de 
Nickel 
Zinc 
Potassium 
HC03 
Al uminum 
Boron 
Cobal t 
Molybdenum 
Strontium 
sn icon 
Tin 
SiD 
A12~3 
(.3) 

MgO 
Ala 2 0 
K20 
Sul fur 
MoS2 
Cal ci urn 
Chloride 
Hlrefness 
Iron 
ICagnes i &III 
pH 
Sodi. 
Sulfite 
Tota' Dissolved Solids 
Phenol 

Mine Rock 
(mg!1 ) 

< 0.003 
0.28b 

. < O.OOB 
- <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 
1).005-0.02 

3.2-4.5 

Other Organic Substances 

17 

Ra ffi nate 
(mg!1 ) 

0.07 
< 0.1 

6.2 
0.19 

< 0.01 
< 0.0004 

0.1 
0.02 

< 0.01 
0.02 

197 
< 0.1 

2.B 
700 

1 
< 0.01 

1265 
< 0.1 
13.2 

0.19 
0.72 

234 
< 0.1 

556 
2 
0.25 

1195 
770 

1.8 
38 

18BOO . 
28BOO 
< 0.001 

Not Detected 



TABLE V 
Example of Waste Characteristics - Copper 

Tailings Vat Leach Reprpcessing 

Constituent 

Arsenic 
Barium 
Cadmi urn 
Chromi um 
lead 
Mercury 
Nitrate (as N) 
Sel eni um 
Silver 
Calcium 
Chl ori de 
Copper 
Hardness 
Magnesi um 
Manganese 
pH 
Sodium 
Sul fate 
Total Dissolved So1ids 
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 

l I 



TABLE VI 
Example of Waste Characteristics - Uranium 

Breccia Pipe Ore and Waste Rock - No Processing on Site 

Ore PH e: 0.71 U308 

Waste Pile: O.IS U308 

Radioactivity in water on-site: 

~a-225 Gross Gross K-40 

Al ph! Beta 

Minewaters: No Data 

Runon from waste pil es: No data 

/ 
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C. Site Selection 

For mining projects, siting is often dictated by the ore body 
confi guration and local to po gra phy. However, for certai n fa cets of the 
surface operations, such as location of tailings ponds, limited siting 
choices may be available. Site selection and site characteristics will 
greatly influence BADCT determination since BADCT is site specific. To 
some extent, the site will control the design of the facility. In 
addition, some of the site characteristics may be used as a part of 
BADeT for that site. However, BADCT is not intended to impose specific 
siting criteria on facilities, nor can site characteristics alone 
constitute BADCT. 

Site selection influences the design of a facility in that each design 
element must be adapted, or fit, to the dimensions and layout of the 
chosen site. The adaptation to the site affects the performance of the 
particular design component being used. 

Site selection may influence what the final BADCT design will be for a 
project. As outlined in Chapter III, site characteristics can be used 
as "trade-offs" for design components if they serve to control 
discharge. An ideal site, then, might be one that had an abundance of 
characteristics which act as discharge controls. If a site is selected 
where hydrologic and geologic characteristics cannot be used as "trade­
offs", then the "optimal" system will be required. If, on the other 
hand, a site is chosen with many "trade-offs", a less stringent desig' 
than the "optimal" system may be proposed as BADeT. The site-speci"fic 
characteristics which may be used as a part of BADer and may, 
therefore, enter into Site selection deCiSions, are described in 
Chapter V. 

D. Discharge Control Component Used at Mining Facilities 

1. Uners 

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

The selection of liner materials should be matched to the waste 
type Ind leachate characteristics. Flexible membrane liners Ire 
Ivailable in a variety of materials. The material and thickness 
should be selected to have resistance to chemical action, retention 
of tensile strength, and maintenance of low permeability through 
time. Soils used as liner systems should be selected to resist 
swelling, shrinkage. or cracking. They s~ould be capable of 
achieving permeabilities of less than 10· em/sec. SOils should be 
compacted and covered immediately to prevent desiccation. All soil 
liners should be tested for permeability after installation. 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, an overliner of porous sand or geonet/geotextile is 
necessary in heap leach designs for protecting the top liner. 
Drainage pipes may also be .necessary to reduce head on the top 
liner, and promote collection of pregnant leach solutions. Figure 
2 depicts the typical components o· a liner and leachate collection 
system. It may be necessary to perform compression tests to 
determine the type of overliner required to protect the 
geomembrane. 
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2. Leachate Collection Systems 

Water that percolates through a heap leach or mine wutepile area 
is assumed to eventually reach the base of the pile as leachate. A 
variety of design decisions are necessary to best handle this 
leachate. The Imount of leachate that drains from the base will 
depend upon the type of liner Ind 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 possi bl e. 

A leachate collection and removal system should be designed and 
operated to maintain I leachate depth of one foot or less (U.S. 
EPA, 1988) ahoy! 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 is 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 spacing of the drainage pipe. 
Hydraulic conductivity of the saturated sand, grave', or 
geotextil e. 

A minimum thi r ,; ness of 12 inches for the drainat:!e l~ye"s is 
recommended to allow sufficient cross sectional ~ rea for transport 
of drainage leachate. A three-percent minimum slope is also 
recommended to promote drainage. However, stability of overlying 
. ater1lls may be a competing concern. Materials used IS drainage 
medii Ire commonly coar~e enough that their hydrlulic conductivity 
is greater thin 1 x 10· em/sec. In many lelching Ipplications, 
the ore may be coa~se enough to let as this drainage layer. Drain 
pipe diameter, length, Ind spaCing are importlnt because they 
control the held thlt builds up on the liner. The pipe diameter 
should be llrge enough to efficiently clrry off the collected 
lelchate. The length of drlinlge pipe should be no longer than the 
.Ixi.um length which I cleln-out device cln effectively reach. 
However, if cleln out is not provided for 1nt he design, I degree 
of redundlncy 8ay compensate for pipe plugging. The spacing of the 
drlinage pipe depends on chlrlcteristics of the drlinage llyer, and 
on the impingement rite of liquids. DEQ is, therefore, not 
specifying .ini.um spacing or pipe dfameter in this guidance. 

Secondary containment, such IS collection sump, is essential for 
leachate which has been collected Ind drained from the 
impoundment. A aonitorfng proposal for the secondary containment 
structure must be included in the application. Leachate management 
shall be Iddressed to include the method for final disposal use or 
reuse of the leachate. 
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Alternative leachate collection systems that provide a similar level of protection, or are more effective than the granular system described preciously, may be used. These alternative systems such as plastic nets can be very thin and still have the drainage capacity of a sand layer one foot thick. These systems should be capable of maintaining a leachate head of one foot or less. 
The following features should be evaluated when substituting a non­granular leachate collection system for a granular medium: 
o 
o 
o 
o 
o 
o 

Ability to verify performance 
Hydraulic transmissivity 
Compress i bil i ty 
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 major key to controlling leachate generation is design and operation of a mine or mineral processing activity in a manner to exclude surface water from areas where infiltration may affect groundwater quality. During the active stage of operation, prior to closure, uncontrolled runoff may flood the site and increase the potential for leachate generation. The remedy to this problem usually requires a surface water diversion and drainage system, properly deSigned, operated, and maintained for the specific site. Computer models, such as the HEC series, may guide the assessment of surface water effects. 

In general. surface water runoff may be diverted and drained from the mine and process site by using engineered features such as dikes and/or channels. Dikes are usually designed to protect lowlands and excavated areas against periodic inundation by storm flow or high water. They are most commonly constructed with earth. although other materials such as con~rete are also used. Open channels or ditches are an alternative to dikes for the diversion of surface water runoff. The choice between dikes and channels mainly depends on topography of the site. Use of I combination of dikes and channels may be necessary for certain sites. 
The design considerations of surface water diversions Ire influenced by: precipitation (1ntens1ty. duration. dhtribution), 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 diversions are channel and bank erosion, sedimentation, and excessive growth of vegetation. Poor design may .lso result in failure of these systems if they are not built to handle large enough flows. 
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Off-site runoff controls prevent stormwater from entering the site 
whi1 e on- si te runoff control sprevent di scharge caused by 
precipitation on the facility site It is recommended that natura' 
or constructed features be capable of handling the IOO-year, 24-
hour, stormwater event, either through containment or diversion. 

4. Tailings Treatment, Depositional Processes, and Collection Systems 
in Tailings I.poundments. 

TI111ngs treatment Ind depositional processes can effectively 
reduce potential contaminant levels in ta111ngs leachate, reduce 
tailings permeability, and reduce the hydraulic head within the 
tailings pile. Both treatment and depositional processes will 
depend on the nature of the tailings produced. 

All tailings should be thickened prior to deposition to remove the 
maximum amount of water practical for reuse in theminera' 
proceSSing operation, using as little water IS necessary to 
transport the tailings to the impoundment yet enough water to 
minimize pipel i~e wear. Depending on composition, the thickened 
tail i ngs may r " ' r e treatment to neutralize pH , reduc e contamin ant 
levels, or ne ut ral ize cyanide in the case of precious metal 
leaching operations. 

The thickened ta11ings should be deposited upstream of the tail ings 
dam in a manner that achieves maximu~ size separation. In this 
way, coarse, pervious material may be used as beach deposits nea r 
the dam, .while fine silt and clay size material is deposited 
further away f rom the dam. Cycloning can achieve effective size 
separation. Deposition through spigoting alone repres f~ ts a less 
effective technology because it does not generally accom plish the 
best and most efficient size separation. 

To reduce seepage through the wlSte material, water shaul d' be 
recycled from the tailings pond where fine sediment has settled 
out. Several methods Ire available to collect this water. Removal 
of the water f rom the tailings pond and from depoSited tailings can 
lessen the hydraulic head within the tlil1ngs 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 water and surface fluid from the tailings 
pond. The systems, usually consist of one or .ore towers raised 
progr.ss1vely to remlin operational during the lifetime of the 
fac11'tyand into the closure period. In the .ost effective 
design, drainage from decant towers Is connected to a collection 
system under the tailings impoundment that drains into a collection 
pond for subsequent reuse in proceSSing, evaporation, or treatment 
and disposil. Other decanting systems include the birge-pump 
.ethod, and the syphon-reclaim system. Both of these methods 
require more maintenance and do not dewater tailings in-place IS 
the decant towers cln. 
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leachate collection systems at the base of the tail ings 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 stable 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 measure$ 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 lone, and compacted materials consisting of native soils, borrowed fill, overburden, tailings sand, or a 
c~~b;nation 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 ca n be decanted from the tailings pond. 

Dam height must be sufficient to maintain enough freeboard to allow for the retention of water in the tailings pond and runon. 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. Da~s should also be protected from erosion and reo-vegetated after closure, and where practical, during the operational lifetime of the fac111 ty. 
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TABLE VII 

Description of Tailings Dam Systems 

1. Substrate: Impermeable or sealed to achieve 10 ·6 cm/sec. 
Construction Materials: Native soils. "borrowed fill. or 
overburden. 'a~\ings 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: 
I. Leachate collection, decant, or other tailings water 

extraction upstream of the dam. 

b. Toe drain or pressure relief system on the downstrea ~ 

side of the dam. 

c. Collection of fluids in pond downstream of the dam. 
2. ' Substrate: As listed in No.1 above. 

Construction Materials: Native soils. borrowed fill. or 
overburde~. 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 · 'isted in No.1 above. 

Construction Materials: Starter dike of native materials. 

Compacted sand dHes overlying starter dike. Coarse separated 

tailings deposited adjacent to dikes. Slimes deposited upstream 

from the dam. 

Impermeable zones: Compacted tailings sand and slimed layers only. 

Construction Method: Upstream Method where dam wall is 

progressively raised upstream, building onto deposited coarse 

ta il ings fraction. Height is tcntrolled such that t he fa il ure 

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

Hydrologic Controls: As listed in No.1 above. 

4. Other dam systems simil ar to Numbers 1, 2, or 3, Wi th fewer 

hydrologic controls. 

S. Other dam systems similar tD Numbers 1, 2, or 3. with fewer 

bydrolog'c controls Ind , more permeable substrate. 

29 



. ' 

6. Dewat~ring and Pumped Mine Water 

Many active mine facilities require dewatering and disposal of pumped mine water. The type of containment or method. of discharge, for:water produced from mining operations depends on the water quality. Disposal of water pumped from mines or wells to dewater shafts and adits, and reduce infiltration potential should be accomplished in a manner that minimizes pollutant discharge. NPDES permits may be required for this disposal. 

7. Pits, Shafts, Adits, and Other Mine Workings 

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

a. Underground mine workings sloped for water drainage to 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 wi th i n the mine operation. 

b. ~ajor permeable zones such as faults or permeable bedrock sealed where these zones represent potential paths of po"u~a n t 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 a closure plan. The plan should assure that the closed facility will have no adverse impact on groundwater quality in the future. The design features for discharge control involved in closure are a part of BADtT for the facility. Other portions of the closure plan such IS post-closure .onitoring are discussed in the closure section of the Aquifer Protection Permit Guidance Document. 

a. Tailings Impoundments (All Tailings Disposal Areas) 

Post-closure discharge control It I tailings impoun~ent is accomplished by limiting the amount of water enter1;'g the pile 
I 

30 



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 BAoCT for closure. There.are four main components to 
the deSign of an effective impoundment cover: 1) Cap Material 
(acting as a hydraulic barrier), 2) Final Cover Material. 3) 
Vegetation and other erosion protection. 4) Final Surface 
Configuration. If the tailings are treated or neutralized. the 
selection or use of a cover material is not as critical. 
However, the final surface configuration· of the impoundment and 
revegetation remain as important parts of BADCT for the 
facU tty. 

The cover materia' forms a hydraulic barrier to prevent 
entrance of surface water and precipitation. The performance 
of I 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 tailings impoundment. The hydraulic barrier 
should be installed with grades that will conduct drainage away 
from the center of the facility to the outer ·edges where it may 
leave the site. The barrier should be field-tested for 
permeability after installation. 

The final cover material serves two purposes: to allow water 
excluded by the hydraulic barrier to flow off-site and to act 
as a substrate for vegetative stabilization. Also. the final 
cover can serve to control dust. The most effect ~ve cover 
design includes two layers to pe rform these funct ions. The 
bottom layer is a permeable sand unit. The upper layer should 
be a cohe~ive soil that wil1 support plant growth and resist 
erosion. 

The vegetation on a tailings impoundment cover can provide dust 
control and protect the various layers in the design from 
erosion. It can also act to transpire moisture out of the 
soil. It 15 important to match the vegetation to the climate 
and SOil 10 that it will grow with minimum irrigation and 
maintenance. It fl also important to select vegetation that 
does not have deep root penetration because roots may breach 
the hydraulic barrier. Pllns for vegetltion .ay include I 
Icheme to use annual vegetation early to achieve soil 
stabilfzat10n and change to peren1als for long-term 
protection. Additionally, engineered erosfon protection using 
fabrics, ItC. can be effecthe work'ng in conjuncti"on With 
planned revegetation. . 

The final lurflce configuration of a tailings impoundment 
should be designed to conduct surface water runoff away from 
the flc111ty. However, grades should not be so steep that they 
cause excessive erosion of the cover soili Any future surface 
land use must be consistent with a strategy to maintain the 
1l1poundment cover 1 ntegrity. nAAFT 
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b. Ponds, Ditches, Trenches, Piping, Tanks, Processing. and Storage Areas 

For closure of III ponds, ditches, trenches, piping. tanks, processing Ind storage Ireas containing leachate. raffin!te, make-up solutions, pregnant solutions, or Iny other liquids, solutions may be disposed either by discharge or containment Ind 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, Iny 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 remedfati on mi ght be necessary. After backfi 11 i ng. 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 disposed of {n an appropriate manner at an approved landfill. 
9. Other Recommended Control Features (Not Part of BADeT) 

I. Chemical Storage 

Chemical storlge areas must be deSigned to prevent the discharge of liquids to the vadose zone. Discharge control at chemical stora'ge fac11 ities should consist of construction of In impervious cement or Isphalt pad, compatible with the liquid chemicals stored in contliners within the area. The pad should be surrounded by benms or walls mlde of cement or Isphalt. The pad a'nd berms or walls shoul d be free of glps Ind cricks. and underlain by I synthetic liner. The berms or Wills should be clpable of contl1ning at least lOS by vol,,"e of the total liquids stored, or the vol,,"e of largest liquid contliner, whichever is greater. The facflity should be constructed to protect containers from the welther. Protection should be provided for the entire storage area Igainst run on frcrn the lOO-yelr, 24-hour storm-water event. Dry chemicil storage Ireas, if separlted from liqufd chelfcal storlge, need only be protected from the weather and run on from the IOo-year, 24-hour stormwater event. Incompatible materials, such IS Icids Ind blses, should be kept in seplrlte IreiS. 
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b. Processing Areas 

All processing areas. such as vat leaching, solvent extraction. 
concentrating, and r~fining. must be designed to prevent any 
discharge to the vldose zone. Ideally, containment systems 
should be sufficient to hold the processing fluids from the 
llrgest vessel. Vlt. or tlnk within .elch drlinage Irea or lOt 
of the totll fluid volume. whichever is greater. If the area 
is uncovered. the volume should 1150 be sufficient to hold the 
precipitation from a lOO-year. 24-hour stoMmwater event. The 
areas should be constructed of an impervious cement or asphalt 
pad compatable with the liquids used in processing, surrounded 
by berms or Wills of the Slme mat~~ill free of gaps and cracks. 
Ind underlain by I synthetic liner. 

c. Pi peli nes 

Pipeline systems should be constructed to contain or recover 
leaks that may reach the vadose zone with the pote ": ; a' of 
I:versely Iffecting groundwater qual i ty. In instances 
requiring maximum protection. the pipeline should be placec 
w ~ !hin or over I trench or area lined with concrete, asphalt 
free of gaps or cricks, ·or synthetic material. The liner 
system should have lined collection and recovery ponds at low 
points along the pipeline, with sufficient capacity to contain 
grlvity flow of fluids from adjacent high points. The pipeline 
should be protected from flows resulting from the lOO-year, 2~­
hour stOnftWlter event. At III wlter or dry wash crossings the 
pipeHne should be encued in I liner pipe. An automati= 
pipeline failure - shut down or warn1 r ; systen should be 
installed for leak prevention. 

d. Blrrier or Recovery Wells 

Some flcilities operate I series of wells to recllim tlilings 
water from the subsurface prior to its intercepting an aquifer 
or in areas where no natural aquifer exilts. These wells are 
located within the plume of seepage of the tlil1ngs pond. The 
wlter can be pumped directly to the mill circuit. or it may 
first be held in a pond or tlnk. Pump back systems Cln be used 
IS I secondlry or backup control .elsure as a contingency in 
the event thlt discharge hiS occurred. Becluse this type of 
control lets to keep the flc11ity within Aquifer Water Quality 
Standards at the po1nt(s) of compliance. pump back systems only 
help the flcnity comply with A.R.S. 49-243.B.2. Ind 3. 

E. System Design Elements 

1. Optimal System: Double lining. leak detection/collection between 
liners. prepared Ind compacted subgrade. surface water controls 

The opti.al technology for precious Ind base metal leaching and 
tatlings flcilities consists of the above elements for those 
segments Ind components listed in Section I •• Applicability. While 
III these elements are present in the optimal design. the specific 
design of Iny single element is dependent on: 1) site suitability 



for the design element and technical feasibil ity. 2) extent to which site characteristics can function to control discharge. 3) discharge control performance level of other design elements. and 4) the chemical characteristics of the discharge, particularly if constituents referenced in A.R.S. 49-243.0 are present. As an example, systems using two synthetic liners and those using a synthetic and clay liner may both be considered IS optimal, IS could leachate collection systems installed with or without perforlted piping, depending on the specific application. In some cases, the relathe merits of various technologies may be in direct conflict: the greater impermeability of a synthetic secondary liner may be offset by the cyanide Ittenuation potential of a clay secondary liner. Additionally, the sophistication of one element of the system, such as the leachate collection system. 
I. Applicability: Demonstrated for base Ind precious metals solution ponds; used on some precious metals leach pads. generally available for solution ditches. 
b. Types of Systems 

1) Primary liners generally consist of synthetic materials such as high or low density polyethylene (HOPE, 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 Ind silts compacted to achieve 1 x 10- 6 cm/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 fluid before significant hydraulic head is imposed on the secondary liner. Perforated pipes cln be pllced within this layer when necessary to promote drainage, however, such piping is not required for an optimal design if hydraulic performance of the permeable layer is sufficient. Further information regarding leak collection deSign elements for specific fac11fty types is found 1ft Section IV.F. 
3) Site preparation must precede installation of Iny 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 is found in Section IV.F. 

4) Surface water run-on controls include ditches, berms or other such structures which lfmit the run-on of 
precipftatfon to 1 facilfty. The objective of run-on controls should be to control or contain up to the 100-Itar, 24-hour stonn event fn such I manner that po'lutant 
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discharge is avoi ded. Whil e i ncl uded as part of the 
optimal technology, the extent and complexity of surface 
water control s is hi ghl Y dependent on topography, and a1 so 
dependent on the sophistication of the other design 
elements. Section IV.F. offers further guidance of 
selection of the optima' level of surface water diversion. 

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

These technologies represent both the optimal system for the 
industry segments and components listed below under 

. -Appl1clbfl ity". Also, they represent an 11 ternate system to the 
optimal one listed previously, when justified by Site-specific 
conditions to achieve a similar level of pollutant control. 

I. Applicability: Demonstrated for precious metals leach pads if 
I synthetic liner is used, precious metal s tal1 in9s ponds 

b. Types of Systems 

1) Single line~s may consist of synthetic or na tur a' 
materials. ~ iners of natural materials may be constructe~ 
with imported clays or silts installed in 6 inch lifts 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 i s found in Section IV.F. 

Some facility types are amenable to localized double lini ng 
and leak collect1on/dectection systems. Two applications 
of this technology have been demonstrated for preCiOUS 
.etals leach operations. Pads with drains internal to a 
help cln be constructed with I double lfner beneath these 
drains. A pervious material such as Sind. and where 
nece~~ary. perforated pipes. can be placed between the 
layers to remove this solution Ind eliminate significant 
hydraulic head from the secondary liner. When solution 
ditches Ire external from the heap. Ind therefore subject 
to inspection Ind repair. I simplified system of double 
lining and leachate coll.ction is the optimal technology. 
In such I clse. the compacted subgrlde serves IS the 
secondary ltner Ind I perforated pfpe can be phced 
df rectl y between the pr1.ary Ind secondary liner wi thout 
use of I sand Or gravel drafnage llyer. 

Some precious .etlls tailing ponds Ire 11 so amenable to 
10ca11 zed doubl e 11 ning Ind s"Plge coll ection. When 
topography Ind the physica' charlcteristics of the tailings 
I"ow use of the sub-Ireal deposition technique, a 

. localized doub'e1fning Ind leachate co"ection system can 
be fnsta'led. 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 10.5 cm/s or less. A blanket drain 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 mill. Some seepage is transported by the blanket drai n to a toe drain pipe Ind is then piped through the dam to a coll ecti on pond. . 
Another type of double lining for precious metals tailings ponds 11 so 1nvol ves 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 Ire then routed to I toe drain and solution is pipec throught the dam for collection. A geotextile may be used to prevent cl oggi ng wi th fine materi al.I f the ore and milling practices allow, a layer of tailings slimes should then be deposited in the basin to provide an additional liner • . Additional infonnation of leakage or seepage detection/collection systems and their implementation is found in Section IV.F. 

2) Regardless of the type of liner system used, some level of site preparation is necessary. See Section IV.F. for further information. 

3) See Section IV.F. for a discussion of surface water run-on control s. 

3. Alternate System: Single 1 inin9; prepared subgrade, surface water controls 

This technology represents the optimal system for the faci, ity types listed below and may also be used IS Ilternate system for previously listed heil ities 1f just1f1ed by site-specific conditions to Ichieve a similar level of pollutant control. 
I. Applicability: Demonstrated for base metal s heap 1 each .pads Ind tlilings 1mpounchents. 

b. Types of Systems 

1) The single liner for base lIetl's heap leach pads Ind tl111ngs 1mpounchents may be natura' or synthetic aater1I'. Genera' informltion on liners is included in Section IV.F. For base metals tailings fmpounchents, a base layer of tl111ngs slimes depoSited within the 1mpounchent may be Idequate to fonn part of the liner system. The effectiveness of tailings slimes as a barrier to seepage is dependent on the physicil characteristics Of the ore. the fineness of the grind. and the hydraulics of . the 1mpounchent. 
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2) As with more complex liner systems, subgrade preparation is 
necessary for single lined facilities. See Section IV.F. 
for additional information. Some level of site preparation 
.ay also be necessary prior to slime sealing of base metal 
tl11 in;s ponds. . 

3) Control of surface wlter run-on is routinely practiced 
except in cases where topography l1mi ts the feasi bil ity . of 
such diversions. or where the upgradient water shed does 
not contribute significant amounts of run-on. However. in 
water short areas. the facility may be designed to enhance 
the run-on of surface f1 ows. Section IV.F. provi des 
further guidance on the application of surface water 
diversions. 

4. Alternate System: Prepared subgrade. surface water control 

lhese technologies represent the optimal systems for the industry 
segnents and components 1 isted below. They maya ' so be su bst ' t ute o 
for previously listed optimal technolgies if jus t if ied by site­
specific condit i c ~' s to achieve a similar level oi po llutant 
control . 

a. Applicability: Demonstrated for dump leach facil ities and base 
metals ta i1 i ngs impoundments. 

b. Types of Systems 

1) In applications where liners have not been demonstrated as 
available technology, such as existing base metals dumps to 
be leached and tailings impoundments. facilities may be 
constructed on prepared subgrade. Where dump 1 each 
operations make use of near-surface bedrock to promote 
recovery of leach solution. the level of subgrade 
preparation may be minimal. Demonstration of low 
permeability subgrade will be necessary. 

2) Control of surface water is an important technique in some 
cases where 11ning of existing dLlllps is not feasible. The 
techni que mlY hive mi nimal importance for dLlllp 1 each;:ng. 
where the ru~on of preCipitation m.y in fact aid in the 
lelching process. 

S.Alternate System: Natural subgrade, surface water control 

These technologies represent the optfma' · systems for the industry 
segments Ind components listed below. They may Ilso be substituted 
for previously ltsted optima' technologies if justified by site­
speciftc eonditions. 

I. Appl icabn tty: Demonstrated for dLlllp leach facilities and base 
metlls tlnings ponds. 

37 

DRAfT 
FOR DISCUSSION 
PURPOS['ONl Y 



b. types of Systems 

I} In applications where subgrade preparation is not necessary or feasible, such as where the subgrade is of sufficiently low permeability and where the topography is extrene, the subgrade may be used in its natural state. 
2} Control of surface water is In important technique in so~e cases where lining is not a denonstrated technology. The technique may have minimal importance for dump leaching. where the run-on of precipitation may in fact aid in the leaching process. 

F. Specific Design Elements 

1. Base Metal Dump and Heap leachi ng Systems 

a. Facility Description 

Within the base metals subcategory, copper leaching facilities extract copper by passing a solution of sulfuriC acid or water through a pile of run of mined or crushed ore. The solution dissolves the copper bearing minerals and the leachate is eoll eeted at the base of the pi 1 e. Thi s pregnant sol ut ion is then typically sent to a solvent extraction plant where it is mixed with an organic solvent, usually kerosene based, containing chelating agents to wrest the copper (and some othe~ metals) from the immiscible water based leachate. A concentrated sulfuric acid solution ;s then used to recover the metal s from the organi c sol vent. The sol vent is recycl ed 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 (raffinate) from the solvent extraction process ;s 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 1s precipitated on scrap iron, Ind the resulting material is then introduced to I smel ter. 

Low grlde sulfide ores which do not justify the costs of crushing, milling Ind flotation are subjected to d&lnp 1 eachi ng. Natural topography Ind the s1 te geology Ire employed for collection of the leachate and protection of aquifer quality. Its low grade also requires that haul distance be kept to a minimum, and these dumps are normally constructed adjacent to a pit. Some sulfide dlll1p leach operations require only water to extract copper, as the ore generates its own acid from the oxidation of pyrite and chalcopyrite. Oxide ores require the addition of acid in order to leach effectively. 
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The key BADeT cornponents in co pper 1 eachi ng 0 perat ions are 
those des1 gn el anents, operati ng practi ces and closure measures 
which control pollutant discharge. These include leach pile 
liners and leachate collection system, collection ponds and 
ditches, ponds associated with the solvent extraction and 
electrowinning operations, disposal of spent solutions, surface 
water controls, contouring and covering. Each of these 
components is discussed in detail below. 

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 
IS preparation for compaction of 11ner installation in 
order to mi nimhe the potent 111 pathways for seepa ge of 
solution to the subsurface and to groundwater. In some 
cases, the ground is then treated with a biocide to 
el1111nate plant growth which could affect liner 
performance. Compaction may serve to inhibit disc~arge of 
leaching solutions and to provide a firm, smooth subgrade 
for installation of liners where necessary. For leach 
pads, the need for and extent of compaction required is 
dependent on severa' factors: a) son typei b) abil ity of 
soil to funtion as liner; Ind 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 also protect liner 
integrity. ThE degree to which subgrade preparation is 
necessary is dependent on the liner materials and the 
thicknesses and the phYSical characteristics of any 
overliner (drlinage blanket) IS well as the characteristics 
of the ore i tsel f. 

In 111 'cues, envirollllefttil flctors must be considered in 
developing the .pr-opriate sHe-specific BADeT. The depth 
to groundwater .'~rg with pollutants Ittenuation 
chlrlcteristics 01 the site and the presence of natural 
barriers to seepage, such IS bedrock or rellthel y 
impenaeable strati, .ay be flctored in to the leyel of site 
preparltion necessary to control discharge to lquifers. 

2) Liners 

i. Desfgn: Specific design elements Ire dependent on 
the conditions exhting at the site. The topogrlphy 
of the Ivailable leach site generally detenmines the 
ped conf1gurltion. In some steep terrl1n, 
construction or 1nstllllt10n of I liner may be 
technically infeasible and may not be necessary if 
site characteristics Ichieve performance similar to a 
liner system. In rellthely flat areas, pads can be 
designed to drain to a single solution collection 
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ditch external to the heap. In mountainous or 
rolling terrain, modified valley-fill pads take 
Idvantage 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 a liner from 
punctures and promote drainage of the heap, is 
dependent on the ore si%e and angularity, and the 
lIethod of inithl pad loading. 

11. Materials: Many leach operations utilize 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 In 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 physical 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 applied to both new and existing 
facilities. For existing leach pads, seepage Cln only be 
detected by aquifer 110nitoring. These facilities should 
determine their ·current impacts on aquifer quality through 
use of monitoring wells. Although not a plrt of BADCT, 
mitigation strategies such as pump-back wells must be 
considered in the context of the existing Iquifer water 
quality and the requirements of A.R.S. 49-243.B.2. and 3. 
For new leaChing operltions at existing dLlllps, lelk detection 
is likewise only possible through 1I0nitoring wells. Leak 
collection mlY be accomplished through interceptor systems. 

New help lelch facilities constructed on pads can be 
designed to incorporlte leak detection Ind collection 
systems. In Issessing the potential for significant 
hydrauliC held to form on the liner, consideration must be 
given to the leaching cycle, the leach solution application 
rates, the drainage characteristics of the ore Ind 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 a double liner system with sand or other pervious layer 
Ind piping installed to collect any seepage. Interna' 
ditches may require the more elaborate 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 al1 other BADeT determinations, the selection of 
Iny leak detection Ind recovery system may consider site 
specific factors inc1uding the depth to groundwater and the 
nature of the strlta beneath the facility. 

4) Su·,..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, duration , distribution) . water 
shed characterizations (size, shape, topography, geolog,Y, 
vegetation), run-off (peak rate, volume. time 
distribution), and the degree of protection warranted. A 
facility's need to Mharvest" 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 Imount of discharge reduction which could be achieved. 

1) Liners 

1. Design: Ponds may be designed and constructed with 
double liners and leak detection systems installed 
between the liners, unless site conditions Illow use 
of alternate technologies. A single liner may be 
installed in solution ditches. 

t1. Materials: Solutfon ponds requiring double liners 
may be lined with two synthetic liners or with a 
primary synthetiC liner and a natural secondary 
liner. The choice of synthetic l1ner matertll and 
thickness, and loil liner specifications should be 
based on site conditions and required chemica' and 
physical parameters. 
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iii. Quality Control and Quality Assurance: In general, quality control and quality assurance considerations for pond and ditch liners is the same as that for pad -
1i 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 mine facilities other than copper heap leach operations. 
1) Surface Water Diversions: The diversion of run-on around a spent ore pile can limit the amount of infiltration and seepage upon closure of the facility. The need for anc 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 ponding on the surface and promoting controlled surface run-off. This is especially true when benches or cells have been constructed on the ore piles to maximize infiltration during the operational phase of the facility. Ponds and ditches can be graded to prevent ponding and infiltration when necessary. 

4) Cover: In cases where the diversion of run-on and the removal of cells and benches from spent ore piles is 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 
technic.'ly or economically feasible. 

2. Base "Metal Ta11 ings Impoundments 

I. Facility Description 

Tailings impoundments are used for the disposal of waste 
.aterill from ore concentrating flcilit1es. In the copper 
fndustry, concentrlting generally fncludes the processes of dry 
crushing, wet grinding and froth flotation. The product of the 
flotation process, copper concentrlte. is then sent to a 
smelter for further processing, while the waste m.terial, 
.tan ings, is sent to • ta11ings pond for di sposel. The 
concentr.te must be dewatered prior to its introduction into 
the smelter; th~ water 15 in Ilmost al' cases recycled to the 
mflling circuit. The tl11ings Ire normally th1ckened prior to 
depoSition 1n the tailings pond, Ind the excess water is also 
recycled to the mill. This minimizes the .mount of water 
placed on the pond and thereby minimizes the amount of water 
lost to evaporation or required to be pumped back to the 
mil'. The thickened tailings must retain sufficient water to 
.110w their continued flow without undue wear on the tailings 
pi pel ines. The supernatent pond of wate :- whi ch forms on the 
tailings after deposition is normally recycled to the mill 
either directly via 1 barge mounted pump or after it has bee~ 

' decanted to a separate decant pond. 

The disposal of mil' tailings Ind any water. associated with the 
ore concentrating process .re subject to application of BADeT. 
The key el ements include deposit~t I ~ ' practices, tailing dam 
and i.povn~ent design Ind construction, reuse of tailings 
wate~. and surflce wlter control. 

b. Design, Construction Ind Operation of Copper Tailings 
Impoundments 

The following technologies Ire generally Ipplicable to both new 
Ind ex1stin~ copper tailings disposal flc111t1es: 

1) Thickening: TI11ings generilly should be thickened prior 
to deposition to remove the .Iximum amount of water 
pricticil for reuse in the .inerll proceSSing operltion, 
Ind using IS little wlter IS necesslry to trlnsport the 
tl11 1ngs to the f_pouncnent. The Ibras he charlcteri sti cs 
of the thickened tlilings slurry must be considered so IS 
to ayo1d excessive wear on the tlilings pipeline which 
coul d shorten the 11fe of the pi,eli ne or 1 eld to pi pelf ne. 
ruptures. 

2) Depositional Prlctices: There Ire I number of techniques 
which cln be used for deposition of tailings. To varying 
degrees, these techniques Ichieve I size separ'!i0n of the 
tlilings solids. The COlrse sol;ds Cln be depo,lted on or 
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near the dam, while the finer silt and clay size fractions can be placed further from the dam and beneath the ponded water • . Such practices can aid in minimizing seepage through the tailings and in ensuring the structural stability of the dam itself. The effectiveness of each in reducing the potential for discharge to an aquifer is dependent on a number of parameters, including the physical characteristics of the ore, the fineness of grind in the .il" Ind the design of the tailings dam and impoundment. The Ippliclbility of these techniques is also dependent on the materills Ind method of dam construction and whether the flcility is new or existing. The following methods are typically used in ~he industry: 

1. Cyclon1ng: This technique cln be quite effective in Ichieving I size separation between fine silts and clays Ind coarse sands but is normally used only in conjunction with dam construction because of the large localized build-up of sands surrounding the cyelones. Once the cyelones are used to raise the dam, the tailings may be deposited by some other technique which spreads the tailings out more evenly Icross the entire impoundment. The applicability of cyeloning is also highly dependent on the particle size distribution of the tailings solids and the pressure head Ivailable to operate the cyclones. 

ii. Spigots: Spigoting utilizes the differentia' 
settling of particles to perform a size separation as tailings are deposited in an impounanent. Its relative effectiveness is dependent on the slope on which deposition takes place Ind the velocity of the discharge, IS well IS the grain size distribution of the tlilings solids. Spigoting may 1150 be used to direct the ponded water to the selected location withi n the impoundment. 

3) Tailings Dim Design 

Tlilings dim design considerltions for BADeT Ire Ipplicable only to new facilities. In this industry segment there is no s1ngle dam system which cln be judged optimal. However, the optimal system is one which .eets the objectiyes of: 
i. Retention of wlste mlterill under the most intense stOMm event expected during the life of the facility. 

t1. Operltion of the pond system to restrict seepage through cOlrse friction of the tl11ings pile Ind dam. 
ii1. Integrltion of the dim 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 IVlilab11ity Ind cost of materills. Ind the req~ired 
storage capacity of the illlpoundment. 

4) Tan ings Impoundment Desi gn 

BADCT for copper tlil1ngs ponds may include the use of the 
fines friction of the tlilings. called slimes, as part of 
the liner system to seal the floor of the impoundment. 
Depending on the topography Ind the texture of the soils. 
preparation of the site such as clearing of vegetltion and 
grubbing of the sur.face provides In added benefit in 
seepage reduction. The effectiveness of using slimes as a 
liner is dependent on the particle size distribution of the 
tlilings solids. Laboratory or, perhaps. pilot-sclle 
tests, can v~~ 1 fy that tailings slimes will perform as a 
low-pennea !.;~ · liner for the impoundment. 

If or g.enic pollutants referenced in A.R.S. t. . D .O., such 
IS ca,. bon disul fide, remai n i n the ta il i ngs ! .. wi ll be 
discharged to the tailings impoundment, the 1 ir : ~g and 
1 elchate coll ection system for that impoundment ii;u 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 BADCr, water should be recycled from the 
tai);ngs pond where fine sediment has settled out. Removal 
of ~ate" from the tailings pond and from the depOSited 
ta il i ngs tt" 'essen t~ ~raulic head within the tailings 
pile Ind can help prfvent the inf1ltration of leachate 
below the p'le. Several .ethods Ire Ivailable to collect 
this w,ter, and the relative effectiveness of each is 
dependent on I number of site-specific factors, the chief 
one being the configuration of the impoundment itself. 
Proper maintenlnce is required for Iny of these systems to 
operlte effectively. 

1. Decant Towers: This system consists of one or more 
towers whfch must be continually rlised durfng the 
opere -~ " to prevent inflow of tll1 ing5 sol ids. The 
pond " r _ ~ therefore be sufficiently deep so that 
rlising the tower CIM be done on I relsonlble 
schedule. The tower is nOnlllly connected to I 
pipeline which trlnsmits the wlter to I collection 
pond from which it Cln be recycled to the .111ing 
circuit. 

11. Barge Mounted Pumps: In this system, I pump is 
.ounted on I blrge which flolts on the pond and 
recycles tl11ings water either directly to the mil' 
circuit or to I recllim pond for subsequent return to 
the .,11. The required pond depth is dependent on 
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the design of· the barge and on the configuration of 
the pump. A variation on this system is a ~kid 
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. 

iii. 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 
1mpounanent. 

6) Surface 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 
impouncinent. The specific considerations involved in 
surface water 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 an d 
configuration, tailings impoundments can be effective in 
collecting surface water for operational purposes, there by 
reducing the amount of groundwater which must be pu~ped. 
However, the impoundment liner must be capable of hand' ing 
the excess sol uti on. Where tail ings impoundments are 
designed to capture surface run-on for operational 
purposes, it is necessary to include the upgradient 
watershed in calculating the size of the impoundment and in 
allowing for sufficient freeboard during operations . 

c. Closure of Base Metal Tail ingsImpoundments 

The objective in closure is to restrict future leachate 
generation Ind migration from tailings disposal facilities. 
Several techniques can be used depending on site specific 
conditions. Also, I balance must be struck between the need to 
control discharge Ind other non-water quality related issues 
such IS fugitive dust. In Ireas of low preCipitation and high 
evaporation, limiting the run-on of surface water from the 
surroundi n9 topogrlphy may be sufficient to el1mi nate 
significant recharge to the 1mpoun'*nent. In some ClSes, 
recontour1ng of the tailings surface may be necessary to reduce 
ponding and promote evaporation of direct prec1pitation. 

Most effecttve tn controlling· leachate in a closed 
configuration is the restriction of infiltration from 
precipitation and run-on. The use of natural or synthetiC 
covers and/or revegetation has been used mainly to address air 
quality and aesthetic concerns, its effectiveness in reducing 
seepage over and above that of surface water control and 
recontour1ng has not been well documented It this type of 
facility. Other flc11ities, such as solid waste landfills, 
have 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 vegetltion must 1150 be considered as it effects 
the opportunity for wlter conservation. Recontouring the 
slopes and/or the construction of benches Ind check dims can 
.lso lid in the control of erosion Ind sediment transport. 
Continued operation Ind maintenance of leachate collection 
systems Ire Ilso important aspects of a 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 Dr higher to keep the formation of hydrogen cyanide 
gas to a minimum. The solution 1s 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 1 ined pond. The precious metal s 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 solution pond. 

leaching .y be conducted on single use ("dedicated") Dr 
multiple use (Mrestackable") plds. On I dedicated pad. spent 
ore is left in pllce upon closure. A restackable " pad is 
10lded. leached. Ind the spent ore ("spoil") is rinsed and 
removed from the"pad for disposal elsewhere. The pad can then 
be used for further leaching. The decision on which type of 
pad to use is blsed on a number of parlmeters including ore 
minerllogy and Ivaillble terrain. Ores which can be lelched 
rapidlY.IY be leached on restlckable pads. These pads Ire 
.lso utilized where IVlilable space for new lelching pads is at 
• minimum. In .ost other clses. the use of dedi cited pads 
usuilly hiS I distinct economic Idvantlge. 
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The key BADeT components in pr~cious 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 cltegorize these 
facilities IS having -zero discharge- to groundwater, it mus·t 
be recognized that all materials do in fact leak, and that the 
concept of I 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 Ire 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 technolo gies described in this section aregeneral'y only 
feasible for new leaching facilities. Those technologies al so 
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 
restackabl e) . the nature of the overliner material, and the 
we i g~t of ore which will be placed on the heap. The sur­
face can then be treated with I biocide to eliminate pl ant 
growth which could adversely affect liner performance. 

2} Liners 
. . 

i. Design: In most cases.' In overliner or drlinage 
blanket must be place on top of the lfner of I 
dedi cited pad fn order to protect ft from punctures 
Ind to promote flow of pregnant solutfon to the 
collection ditch. Specific des'gn elements Ire 
dependent on the condftions exfsting It the site~ 
The topography of the Ivailable leach site generally 
determines the pad design. In relatively flit Ireas, 
pads Cln be designed to drafn to I sfngle collection 
ditch external to the heap. In such Clses, fnternal 
berms can be constructed to segment the pad so that 
solution flows to the ditch IS directly as 
possible. Perforated piping can also be installed 
witMn 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 t~e 
contours of the natural ground surface and the 
pregnant solution is collected in internal ditches 
which are 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-fill design also uses the pad as the 
pregnant pond. The downgradient end of the pad is 
constructed against I berm which functions 'as a 
dam. The pregnant solution is collected and stored 
within the heap, and is 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 functi ons as an impoundment 
must be constructed with the same technology as a 
pond (See Section IV.E.). The vall ey-f ill design is 
only feasible where the ore wi l l not degrade the 
cyanide holding the gold or otherw;sp "ro b" the 
pregnant solution. In th~ modified valley-fill 
deSign, the pad is similarly constructed, but the 
p~egnant solution is stored in an external pond. 

i;. Materials: Pad liners may be constructed from 
ne+ura' or synthetic materia l s. The type and 
ttll .:Kness of a l inpr t nou'd bf ~ e rm i ne d to max ~ r.' ;·e 
1.iner integrity based on co ns i ' ! ti on of t he loa: 9 
weight of the heap, t he punctuf t proper ties of t he 
subgrade and the resistance of the liner to chemica' 
and ultraviolet degradation. Fo~ restac kable pad s, 
the liner .ust be constructed t o t hstand the st res s 
of repeated vehicle traffic IS t he pad is loaded and 
unloaded. These types of pads are commonly 
constructed in layers using Isphalt and rubberized 
.embranes, and may be 6 inches or .ore in thickness. 

The angularity of the .aterial used IS overliner, Ind 
the .anner in which the pad will be loaded are also 
factors in determining the liner to be used. The 
overliner .atertll .ust be sufficiently permeable to 
readily transport the pregnant solution with .inima' 
head build-up, and .ust also be subangullr to rounded 
so as not to risk puncturing the ltner during loading 
of the pad. In some cases, run of .ine O'r crushed 
and screened ore can provide a suitlble drainlge 
blanket. 

i1t. Quality Control and Quality Assurance: The 
effectiveness of any liner system can be increased by 
a program of quality contre: and quality assurance so 
that the liner functions IS it was designed. 
Specificltions Indprocedures for parlmeters such as 

50 



the density testing of soil liners, and such 
activities as seaming of synthetic liners, should be 
determined, and a program sho uld be established to 
monitor and document these activities and parameters 
.during construction. 

3) Operations of Restackable Pads: The operation of 
restackabl e pads involves a special BADCT 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 is 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 Ire 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 is arranged so that the operator is able 
to sample any solution found and to quantify the amount of 
fiow prior to routing the solution back to the circuit. 

Less elaborate systems may be appropriate incases where 
the collection ditches Ire external to the pad and allow 
for visual inspection and repair. Perforated piping can be 
installed beneath the ditch's primary liner and the 
compacted subgr.de, Ind routed so that Slmpli ng and . 
quantification of .ny flow is possible prior to routing the 
solution back to the circuit. 

5) 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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warrlnted. Berms or ditches should be constructed capable 
of protecting a leach pad from the lOO-year, 24-hour storm 
event. 

c. Design, Co.nstruction 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 achieved. 

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 and the run- on and direct preCipitation 
resulting from the IOO-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 ~"ow # it may be possible to 
substitute I liner of natural materials for the 
secondary synthetic liner. The primary liner must be 
selected to be resistant to ultraviolet light. 

iii. Qual i ty Control and Quali ty Assurance: Quality 
control Ind quality Issurlnce considerations for 
ponds Ind ditch liners Ire the Slme IS for pld 
liners, but Ire more critiCll because hydraulic head 
is exerted on these components It III times. 

2) Lelk Detection Ind Collection: New ponds should be 
designed with leak detection Ind collection systems. These 
systems normally consist of I pervious layer installed 
between the liners, with Iny seepage collected in I .Inner 
which Illows sampling Ind quantification of the flow. The 
drlinlge layer .IY consist of sand, fine gravel. geonet or 
other .f.1lar .ltertI1. The system should be designed to 
.arf.tze the volume of leatage which can be withdrlwn so 
thlt hydraulic 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 IOo-year, 24-hour storm event. 
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d. 'Closure 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 ire 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 ore must be left in a condition which will not result 
in a discharge with the potential to cause an exceedance of 
aquifer quality st.ndards. In many cases, the potential 
for impacts to groundwater may be mitigated by the intact 
liner beneath the heap. 

Th, environment in which the heap is located, and the 
nature ef the waste must also be assessed to determine 
approprate closure measures. The potential of a closed 
heap to discharge fluid depends in part on the amount and 
distribution of precipitation and evaporation, the 
proximity and pathways to surface waters, the depth to 
groundwater, and the nature ef 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 r1nsate. 

As neted 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 ef unloading the pad will result in 
further degradatien ef cyanide. Physical agitat1en of the 
material will break dewn some ef the mere weakly held 
cyanide complexes, and the expesure of the waste to' the air 
and its contained Clrbon dioxide will reduce pH and result 
in volatilization of hydregen cYlnide. Prior to' lind 
surface disposal, representative samples ef the material 
.ust first be analyzed to cenfirm that seil cleanup levels 
specifed by AOEQ Ire .et. 

Where sediment leading to' surface water Ind subsequent 
impacts on groundwater Ire of concern. recontouring of the 
heap or censtructfon and mafntenance of berms may be 
necessary to' limit eresien. 

2) Pends and Ditches: Solutions remaining in ponds after 
cessatien ef eperations and r;nsing of the hea, can be 
allowed to evaporate. Pond. liners may then bf 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 regulatfons • . 

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 systems in the tailings 
disposal Irea with recirculatIon back to the processing circuit. 
If the contam1nant concentrations and water volume is reduced 
before the tailings Ire sent to the tailings disposal area, the 
potential for Iffecting groundwater quality will be reduced even 
further. 

Many of the other features associated with vat leac hing have be e~ 
discussed earlier under the Che~ical Storage, Proc c. ' ng Areas. 
Pipelines, and General Closure Considerations sectiL of this 
document. (Sections IV.D.B. and 9. ). 
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5. Precious Metals Tailings Impoundments 

I. Facility Description 

Tlilings ponds Ire used for the disposal of waste material from 
precious metals Vlt leaching facilities. After crushing and 
grinding, the finely pulverized ore enters I closed circuit 
system of tlnks where cyanide Idded 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 
cyani de. 

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

b. DeSign, Construction and Operation of Tailings Ponds 

The following technologies are applicable to both new and 
existing precious metals tailings disposal facilities within 
the constraints of A.R.S. 49-243.8.1., with the exception of 
dam and impoundment design, wh :h are applicable to new 
faciliths only. 

l} Depositional Practices 

DepOSitional practices in the precious metals segment of 
the mining industry Ire generally equivalent to those 
listed in Section E.2.b.2) for the copper segment. However 
two significant differences exis t. First, the technique of 
thin llyer depostion described below is I demonstrated 
technology for precious metals tlilings disposal. Second. 
since precious metals tai11ngs ponds Ire generilly much 
smaller in size than copper tailings ponds, they are 
normally constructed with I higher degree of engineered 
containment in terms of the impoundment lining and solution 
reclaim systems. This flct lessens the relltive importance 
of depositional prlctices IS they Iffect overall seepage 
reduction 1n prec10us .etals compared to copper tlilings 
disposal. 

The technique of thin layer deposition 1s applicable to new 
precious aetll s tl11ings d1spoSl.l faciH iies. Also known 
IS lubarell deposition. the .ethad involves I depoSition 
Icheme whereby I leries of spigots is used to discharge a 
thin layer of tli11ngs 1n one Irea of the fmpoundment, Ind 
the discharge 1s then .oyed to a new area as the previous 
area fl Illowed to dry. This rapid drying, due both to the 
drlfning of the tan1ngs to the ponded Irea IS well IS the 
enhanced evaporltion resulting from the thin layering. can 
result in an unsaturated miSS of taflings whith 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, as well as the tendency of the tailings to 
form a crust, are important in considering the potential 
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 focu~ 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 lO-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 tatlings disposal system, IS the dam, liner, 
recllim Ind seepage collection components are 111 
interdependent. The selection of I particular design is 
Ilso dependent on the depth to groundwater Ind the nature 
of the geologic .aterial beneath the impoundment. 

The key design feature of Iny precious metlls tl11ings 
impoundment is I system which minimizes seepage by a 
combination of I relltively impermeable liner and a 
solution recycling or seepage collection system. Both 
natural and synthetiC liners hive been demonstrlted in this 
application. Natural liners may consist of the native 
foundation mlterials which Ire scarified and recompacted to 
Ichieve a specified permeability, or they may be 
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constructed of imported clays and silts. A combin!tion of 
these two techniques may also be used. Synthetic liners of 
high and low density polyethylene have also been used. The 
selection of a liner materi.l is b.sed on economics. 
materials Ivaillbility, compatability with the waste. 
hydraulic conductivity in conjuction with expected 
hydraulic head at the base of the tailings, and engineering 
considerations. Natural aaterills aay be selected for 
their capab1l1ty to attenuate cyan1de concentrations while 
the objective of synthetic lining is to contain leachate 
for coll ectf on. 

Most tlili~gs ponds Ire 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 .long 
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 materia' 
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 
pi ping 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 
~. ! ~ket drain can be installed over a natural or synthet i c 
, .. ' .!r. A fabri c f11 ter cover may be needed to · keep fi ne 
tailings from entering the blanket drain. Perforated 
piping within the rock drain can enhance its capacity to 
transmit solution. These pipes are connected to a toe 
drain Ind routed either through the dam to a lined solution 
collection and recycl e pond or pumped up the face of the 
dam. 

While the above i.poundment designs are comprised of 
solution reclaim systems lbove the liner, it may sometimes 
be necessary to install I collection system beneath the 
liner. Such systems Ire normally limited to directly below 
the solution pond or Irea of slturlted tailings, as these 
Irlas present the greatest potential for seepage due to 
their hydrlulfc head. In these Clses, the pri.ary lfner 
cln be lither nlturll or synthetic, whtle the secondary 
lfner fs nonaa"y .Ide frQl reworked fft-pllce aateril1s. 
Piping instlllid within the drlinage bllnket between the 
liners is connected to I collector pipe along the upstream 
toe of the dam and the solution is either piped through the 
dim to I lined recll1. pond or pumped up the'" flce. 

The systems described above should be considered to be 
solution recycling systems. They are installed for the 
purpose of collecting Ind recycling process solution both 
for water conservation Ind to li.it hydraulic head on the 
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liner. Therefore, the pr~sence of solution in these 
~systems is to be expected. 

4) Reuse of Tailings Water 

Reuse of tlilings water reduces the hydraulic head exerted 
on the liner, thereby limiting the Imount of seepage 
potentially relching In aquifer. Recycling of this " 
solution is normally achieved in two ways. First, water is 
routed directly from the tlilings pond blck to the circuit 
by use of blrge mounted pumps or syphons. However, these 
systems cln only remove the supernatent liquid from the 
ponded arel. Therefore, the reclaim systems described 
above are necesslry"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 tailings 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 BADCT for solution ponds in 
the precious metals leaching segment, described in Section 
3.c. 

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 limit the inflow of water resulting from precipitation 
on the surrounding terrain by use of trenches, dikes and/or 
berms. However, when determining the applicability of 
these controls at Iny 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, IS well IS engi~eering considerations. 

c. Closure of Precious Metals Tin ings Impoundments 

The closure of both new Ind existing precious metals tailings 
ponds involves the Sime technologies IS listed under Section 
2. g. for copper ta11 ings impoundments. Reclaim pon"ds shoul d be 
closed in a .anner similar to that described in Section 3.4.2). 

6. Smelting, ElectrolytiC Processing and Refining 

Base metal smelting, electrolytic proceSSing and refining 15 a 
sequence of processes thlt takes ore concentrlte or metal bearing 
solutions and produce the final pure metallic product. BADCT 
deSign should be incorporated in those portions of the process C 
involving 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 cool ing, 
washdown, Dr blowdown. 

I. 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. and sluiCing to a tailings disposal area. 
Some operations use granulated slag as road construction 
.aterill. If disposed of on-site, slag waste should be 
characterized by testing for leachable .etalic pollutants, and 
if I potential for groundwater contamination exists,an. 
appropriate liner syStem may be required. In the granulation 
method of disposal. water reuse is considered an optimal 
technology. 

b. Ad d Plant 

The prim!ry waste or byproduct from acid plants is sulfuric 
acid. ~Lid is typically stored on-site Ind later reused. sold, 
or disposed of. Acid storage facilities should apply BAOCT 
considerations discussed in the chemical storage section of 
this document (Section IV .0.6.). Recycling Dr sal e are 
preferrable discharge control options since they achieve zero 
discharge. 

If disposal is the chosen option, then waste must be treated to 
ne u.r a1 1ze pH and to red ~c- pollutants such as metals and 
sulfate. Simple lime addit i on does not necessarily reduce 
.rsenic, cadmium, lead, mercury, selenium, tellurium, and 
sulfate to acceptable levels (EPA, 1975). Chemical precip­
itation, reverse osmosis, ion exchange, or Ivaporation in a 
pond design in accordance with BADel should be employed to 
eliainate the di scharge of pollutants to the groundwater. The 
spet1fic method employed must be tailored to the waste 
characteristics. Concentrations in the water discharged to 
unlined impoundments or surface waters must be below the state 
action limits. PreCipitated Ind settled solids must be removed 
to an approved disposal fac11 ity on- or off- si teo : 

c. Electrolytic Refining and Electrowinnfng 

Ac1d solut10ns used in the electrolytfc process should be 
stored and handled in a .anner cons1stent with the chemical 
storage BADCT considerat10ns (Section IV.D.6.). 
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section of this document. Once excess water is evaporated, . ~ludge should be removed to an approved waste disposal facility 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 pla nt blowdown, contact cooling, refined product washdown, and washdown of working areas. In all cases where water . is use~, 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, BADer 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 BADeT. Sludges should be removed to an approved on- or off-site disposal facility. 

7. Uranium Mining and Concentrating 

I. Uranium Mines 

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

o 

o 

o 

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

Containment by liners Ind leachate collection systems for leachate from ore and gangue storage piles and for pumped mine water. 

Surface water diversions. 

Closure considerations. 

Pollutants of concern are not restricted t~ Uranium and the decay products of Uranium, but may also include vanadium, silver. barium, and base metals. Uranium is of particular 
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concern because of its ready solubility under oxidizing 
conditions Ind 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 
formati ons or even Iquifers. Section IV.D.7. discusses 
BADCT de~f gn considerations for sealing and dewatering. 
Water should be collected within the mine in lined sumps 
and pumped to the surface for disposal in a lined 
impoundment. 

2) Containment 

All water that contacts metal bearing materials and pumped 
mine water should be contained at 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 end thickness 
necessary to reduce infiltration potential and precipitate 
out Ura ni um from leachate thereby restri cting the f1 ow of 
uranium bH ' ~ ng fluie to the subsurface. The pad should. be 
sloped to carry any rainwater falling on the pad toward the 
, i ned impoundment. 

3) Surface Water Diversion 

All surface waters should be prevented from entering mine 
workings or from flowing onto ore and waste piles, in 
keeping with the BADeT considerations outlined in Section 
IV.D.3. 

4) Closure 

For most of the Uranium mines operating or u"der 
consideration in Arizona. it is prlctica' to return al' 
uraniU!T. b.,. ... ing waste rock lIaterfal to the mine upon 
closurt rren rock contl1ning leachable pollutants may 
11so nt ~ ". be returned to the mine upon closure. If 
selling hiS been completed properly during closure, this 
backfilling technique should essentillly Ichieve zero 
dischlrge. The pad benelth the ore Ind wlste rock storige 
piles should be exclvlted Ind removed for proceSSing IS ore 
or returned to the aine ff ft fs below ore grlde. Removal 
of 111 afne alterflls from the surflce upon closure ensures 
thlt environmental effects other thin groundwater concerns 
wfll also be kept to a atni.um. 

b. Ore Concentrating Facilities 

For flcilities thlt fnclude ore concentrating Ind tailings 
disposil It the surflce, includtng Iny flcilities that produce 
Urlnium concentrlte IS I byproduct in conjunction with base 
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metal concentration, all BADer ' considerations outl ined 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 is of particular concern in Uranium concentration facilities. Wastewater discharged as raft;nate and from flushing of the columns must be contained in a lined impoundment consistent with the hierarchy in Table VII. As with base metal leaching oper­ations, the presence or absence of organic pollutants in the wastewater or tailings. as referenced in A.R.S. 49-243.D. will determine the type of liners and leachate collection systems required for :containment. 

8. Industrial Minerals 

BADel design for industrial minerals will be developed on a facility-by-facil1ty basis due to the widely varying character of such operations. Although specific guidance is not offered here, many of the BADeT 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 conditionsspecifiec 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 BADeT design in the application process. 

If a 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 are General Closure Considerations; Chemical Storage, Processing Areas, Ind Precious Metal Leaching Facilities (Section IV.D.B •• 9.1 •• and 9.b. and Section IV.F.>. 
10. In-Situ Leaching 

In-situ lelching is I relltively new and innovative concept in minera' extraction, and, 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 fractured 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 I 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 • 

. ' 
Co~trolling vertical migration of injected leach fluids within and 
between aquifers is an important consideration and 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: 

I. 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 fluids with i n a restrictec 
area of the aquifer. 

d. Predictive ground~!ter modelling in conjunction with pilot 
testing should be use6 to determine well placement and 
injection and recovery rates. . 

Since the obj ective of the leach process is the enhanced discharge 
of metals such as Copper, Lead, Zinc, Silver, Gold, and possibl y 
other heavy metals, these constituents that are 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 BADCT limitations IS outlined in 
this document for Dther .eta' leaching and processing facilities. 
Additionally, in-situ leach operations, like 111 other discharging 
facilities, .ust meet the point of compliance requirements for an 
Aquifer Protection Permit, IS discussed in the General Guidance 
Document for Aquifer Protection Permits. In aost circumstances, 
in-situ l.ach operatfons will have to aaintain groundwater 
.levations Ind flow directions by pumpfng to .eet Aquifer Water 
Quality Standards at the Ippropr1ate points of compliance around 
the flc11 ity. 

In block-cave 'Ilch operations, clre should be taken to design Ind 
operate the systems to .1n1.1Ie the amount of 1 each sol uUons that 
by-pass the recovery zones. Because the leaching is done in 
disturbed, highly fractured ore lbove the water table, controlling 
the path and subsequent recovery of leach solutions may be much 
.ore diffcult thin fn 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 flushed with water or other neutralizing solutions. Metals and other pollutants mobilized by the injection and recirculation of . water and lix1viant should be reduced to their ambient concentrations upon closure. 
Further guidance will be developed IS more information is gathered about in-situ methods and the environmental affects. The U.S. Bureau of Mines, Twin Cities Research Center in Minneapolis, Minnesota, is conducting research in 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 available. 

G. Other Alternatives 

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.l) requires that alternatives be considered along with BADCT. 
Applicants should submit, with their proposed BADCT facility design, feasibility studies showing that they have evaluated the following alternatives, if applicable: 
o 

o 

o 

o 

o 

o 

o 

o 

Recycl ing of f1 ui ds 

Reclaiming waste material (raffinate, spent el ectrolyte, etc.) 
Reclaim metals from tailings leachate 
Selling byproducts rather than disposal as waste 
Alternative extraction or concentrating processes, ie. vat leach vs. heap leach vs. in-situ leach, or precipitation vs. solvent extraction 
Underground mining vs. open pit 
Using 51151 or other solid waste IS road or building material 
Backfilling .ine workings with tailings .ater1al and waste rock 

This constitutes a partial list of the many alternatives that may be available. If one or a combination of these alternathes tr'e feasible, they should be incorporated into the proposed BADeT facility plln. If they Ire judged to be infeaSible, the reasoning behind this judgement " should be discussed in the application. 
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v. SITE CHARACTERISTICS AND OTHER CONSIDERATIONS 

A. Site Specific Hydrogeologic Characteristics 

In ordercto obtain In 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 dischargei and 

2. That poll utants discharged will not cause or contri bute to a 
violation of Aquifer Water Quality Standards at the applicable 
point of compliance, or if standards are 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 BADCT for a given site,the permit applicant may consider 
site specific hydrologic and geologic characteristics which may 
contribute to reduction in 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 t~ BA~CT d~·~~~4~~tion. 
Additional site specific characteristics will :,e neede . " a ~errr.it 
IPpl ication to determine point of compl iar. : ! ! ! ~ corr.p~ i ! -:.: e .. i t h 
standards at that point. These aspects of a permi t application are 
discussed in the Aquifer Protection Permit Guidance Document. 

Site specific chlracteristics for the determination of BADeT include: 
(1) so11 ~operties, (2) vadose zone properties in conjunct;on w;th 
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: 
relltively high organic content, biologic Ictivity by roots Ind 
.icroorganisms. Ind concentration of weathering products left by 
lelching. evaporation. or transportation. 

Soils .ay r educe discharge by limiting infiltration due to low 
permeability, by phYSically removing pollutants through filtration, 
by chemically removing pollutants through precipitation, 
adsorption, ion exchange or other chemical reactions, or by 
biodegradation due to microbia' 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 BADeT determination includes: 

I. Soil boring logs with location map. 

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

c. Infiltration tests. 

d. Permeability tests. 

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 lone, the ~nsaturated lone between the 
5011 surface and the saturated lone, 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 remove some types of 
pollutants, chemical reactions between the discharge and materials 
in the zone may remove some pollutants. or biodegradation due to 
microbial interaction with the pollutant .ay degrade the pollutant. 

If the vadose zone consists of layers or lenses of different 
.ater1als. such IS stratiffed sol1horhons or rock units, the 
properties of each unit considered for BADer evaluation must be 
considered separately in addition to descrfbfng the general 
properties of the vadose zone. The literal Ind vertical extent of 
the geologic units Ind the type of contacts between the units 
should be identified (f.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 BADer include: 
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I. Borings and/or well logs describing. where applicable. rock­
type, 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. Chemica' analyses {pH, Ece, inorganic and/or organic analyses}. 

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

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

j. Anal YStS of fl ui d movement and/or chemi cal transport t hroug~ 
the zone e.g •• lysimeter or neutron log measurements. 

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

groundwater. Thickness also may control the amount of pollutant 
removal that will occur prior to a discharge reaching 
groundwater. lO~9 re~'dence time in the vadose zone. ;~ ma~y 
cases, produces great · ooten: ' !' for pollutant remove. :'-~'we \' ~ 
a large depth to groun~water alone is not sufficient to assure 
protection of the groundwater quality. The degree of protection 
provided by depth will depend on several variables including: 
depth, the volume and rate of discharge, the properties of the 
pollutants in the discharge, the properties of the vadose zone 
(discussed lbove). Ind the length of time I discharge may 
continue • . Any considerations of depth to water IS a part of BADeT 
will have to show how the hydrologic Ind geochemical character of 
the VI dose zone in conjunction with its thickness will ICt to 
control discharge. 

Dlta for evaluating the effecttv.ness of depth to water tnclude: 

I. Stlt1c water elev,t1on .easurements (d.te of measurement, 
location of well. location of .easur1ng point). 

b. Well hydrographs to document long teMm and seasonal trends. 

c. Loclt1on of pumping wells in vicinity of measured well. 

d. Well construction data (total depth and location of perforations). 

e. Geophysical surveys such as 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 BADeT. 
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. Climate 

In areas 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 will determine the potential for leachate generation. 
Data that may be presented to support that the climate at a site should be considered in the BADCT determination include: 
a. Precipitation values (monthly mean and annual mean). 
b. Evaporation (monthly mean and annual mean)i 
c. Site modifications to divert rainfall and run off from discharge areas and prevent ponding. 
d. Transpiration rates {if appropriate)i 
e. -Water balance 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 and geologic characteristics and design elements section. However, non-water quality environmental impact factors will .1so have to be addressed. The non-water quality environmental impact factors will be site specific and mayor may not effect the determination of BADeT for a proposed faci11ty site. Some non-water quality environmental impact flctors which may need to be addressed depending on the site selected are: air quality, lind usages, aesthetics. environmentally sensitive areas, endangered species, nOise, etc. If the optimal design or proposed BADCT have a direct impact on 
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Iny non-water quality environmental factors. an alternative BADCT may 
need to be developed. 

C. Wlter ConserVltion 

Because mining generilly necessitltes the use of llrge quantities of 
water. conservation pllYS • major role in the BADCT design. Water 
conservation is based on the efficient use of the IVlilable water and 
recycling of water used in processing. Recycling of process water 
should be .Iximized in the BADeT design. Pumped mine water should be 
used in operltionll prlctices wherever possible. While dust control is 
• pri.lry concern. the use of wlter for this purpose should be kept to 
I minimum. Where evaporation is chosen as the method of disposal. 
justificltion must be prov1ded ·that recycling or treatment and recharge 
Ire not v1lble options. If Inother method of disposal is chosen. the 

.simple dilution of a waste stream to achieve lower discharge · 
concentrations w111 not ·meet BADeT. Technologies whi ch consume or 
alter the qullity of large amounts of water will not be considered 
approprf Ite. 

D. Economi cs 

In regard to new facilities. the statute directs DEQ only to consider 
the economi c ill'l :'>/lct of the appl i cation of BADeT on In industry-wi de 
basis. Thus. 15 of implementing BADeT It a speCific facility are 
not relevant ·. ..; permit decision. Financial feasibility is judged by 
the economic impact of I particular BADeT on the typical flcil ity 
representing an industry class of that facility t ype. DEQ considers 
that use of I technology at many other similar facilities nationwi de 
indicates f inanc ial feasibl1ity . In preparing t ~o 1ist of desi gn 
elenents for Se:t fon IV.D. Ind E. of t his guida ' o"' cument . DEQ has 
selected technol ogies t hat are in wi desprea d uS\; i : . D ~Q considers 
111 of these technol~gies t~ be economical l y fe asible on an i ndustry. 
wi de be sis. 

VI . EXISTING FAC ILITIES 

A. Introduction 

In contrlst to new flc11ities. the EQA statute provides a different 
Ipproach for determining BADCT for an existing flc11ity. A flcility ;s 
considered exhting, (rather than new) if it was constructed, under 
construction. or had binding contracts for construction prior to August 
13. 118~. Major .0dif1cat1ons to .x1sting facilities are considered to 
be new facilities. 

Basically, the ~1ff.rence in BADCT detenlinat10n for In 'l1sting 
facility involves Ivaluating the technical Ind economic feasibility of 
retrofitting the facility with .ore effect1,e discharge controls. To 
d~ thiS, In applicant .ust first identify their waste and the control 
technologies currently in use. Next, the applicant lhould evaluate the 
discharge control perfonlance of their facility. Steps toward more 
advanced dischlrge control technology .ust then be considered, taking 
into account engineering feasibility. water conservation, non­
groundwater environmental effects, amount of performance gain, and 
cost. DRAFT 
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B. Assessment of Current Control Technol~gy 

As with new facilities, BADCT 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 industria' 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. and E. The applicant should rank 
each currently util hed discharge control desi gn el ement accordi ng to 
where they fall in the hierarchies presented in Section IV~D. 
Placement fn the hierarchy will fndicate which higher levels of control 
technologies Ire available, i.e., those having a higher position on the 
1 ist. 

Once the control processes Ire identified, the applicant should 
evaluate the overall discharge control performance of the facility. 
Where practicable, this step should involve direct measurement of 
discharge quanti ty and qual i ty. Otherwi se, the a ppl i cant may cal cul ate 
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 fr~ field or 
laboratory testing. 

I f it can be shown that the combi nat i on of pollutant concentrat ions, 
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 BADCT 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 BADeT design for an existing facility 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.pl enent; ng I hi gher technology on each 1 i st of desi gn ehments is 
feasible from In engineering standpoint. In ~any Situations, new 
controls Ire not feaSible, such IS fnstallation of I new liner system 
for In exfstingtlilings pile. In such cases, In Ipplicant should look 
to other design elements to Ichfeve increased discharge control. In 
clses where the change to .ore effective dischlrge controls is feaSible 
from In engineering standpoint, the Ippliclnt shOuld proceed to 
determining the complete ramifications of the new design regarding 
water conservltion, other non-water environmentll factors, performance 
gafn 1n discharge control, Ind costs, IS outlined below. 

~ Wlter conservation may be I flctor for deciding whether or not I change 
1n discharge control technology is favorabl e Ind shoul d be i~pl enented 
IS BADeT. The dilution of I waste stream for the sole purpose of 
Ichieving lower discharge concentrations will not meet BADeT. 
Technologies which consume or Ilter the quality of llrge amounts of 
.Iter will not be considered Ippropriate. 

71 



Use of a new discharge control technology at an existing facility may 
have other environmental impacts that are not directly related to 
aquifer water quality. An example of such a technology is air 
stripping to remove volatile substances from water and mobilize them in 
the air. These environmental trade-offs aust be assessed on a case-by­
case basis Ind judgements lbout whether they outweigh discharge 
reduction Ire likely to be subjective,· such IS evaluating the impact of 
contaminants in the groundwater versus their impact in the air. Some 
of the additional environmental impacts which should be assessed Ire 
lir 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 against the reduction in discharge 
that would be achieved by a particular control strategy. This section 
describes how the costs and benefits of a discharge control technology 
will be estimated. Methods for weighing costs with discharge reduction 
are also discussed. 

£:5 t Estimation Method 

Costs will be broken down into three separate categories: capita' and 
development costs. operation and malntenan ce costs; 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. Othe r costs , such as t"anspor ta tion, land ac qu ;s"tion 
(except as described bel ow ), local :'a xes, and other site ~ pecific costs 
that are not related to the ins:ailation or implementation of the 
technology should not be included in the cost estimate. While t he 
inapp\icable costs Ire important fo r economics of the particular mi ning 
activity. they sho u d be the same , regardless. ' 

Capital and development costs inc l_w~ all costs necessary to develop 
the facility up to the point that it becomes operational. The costs of 
obtaining the pe~1t are not applicable, IS these costs would be the 
same for any alternative for I facility. The cost for developing 
techni cal pl Ins for plan rev~!w by the Department Ire Ippl iClbl e~ 
Costs of lind Icquisit10n Ire only Ippliclble if it cln be shown that 
instituting I new discharge control technology requires lind 
Icquisition to achieve special site characteristics. All capital and 
development costs will be amortized .using current .arket rites. 

The strelM of operlt1on Ind .Iintenlnce (OIM) costs will be considered 
in terms of current dollirs only, for the life of the flcility. Care 
should be tlken to include increlsed costs of .Iintenance on Ind 
repllcement for deprecilted equipment. Costs will be tracked in terms 
of industr,-w1de experience for OIM for I flcility of similar 
configuration Ind 1ge. Llbor, energy and ~aterflls necesslry for OlM 
will be estimlted blsed on current aarket value, Ipplied for the life 
of the flc11 ity. 
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Closure and post-closure care costs will be estimated based on what it would cost to currently close a simliar 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 Sime basis IS 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 will be adequately funded. In this case, discounting will be estimated based on compounded interest, at current market rates, that may be accrued in such an account, rather than through the use of standard present-value techniques. 
Discounting, using present-value techniques, is not acceptable because these methods, by definition, undervalue future costs. This overemphasizes current costs, and has a tendency to favor BADeTs with high closure, post-closure costs Ind low capital costs. This is not felt to be appropriate for preservation of groundwater as a renewable resource. 
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Table VIII 

Cost Components 

Capital and Development Costs 

Sfte pl anning and desf gn 

Materials and equipment 

Site preparation and construction 

Debt retirement and management 

Operation and Maintenan cf 

Depreciation 

Labor. Energy. Ind Materials 

Facility renovation 

[qui: pnent replac~ ' " 

Closure and Post-C1 osure 

Construction and closure 

Remedial activities 

Perpetull clre and monitoring 
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Costs may be classified on a qualitative basis as High, Mediu~i 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 normalized data) for the 
industry as being High. Any cost that is above the mean industry cost 
and 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 
event, the permittee must justify why a cost below the ninetieth 
percentile is significantly higher than the industry average, and why 
thei r comparative anal ysi 5 is a method. The Department may choose to 
reject the alternate analysis if it is found to be methodologically 
flawed. 

DEQ 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 institutin£ 
a new control technology is a qualitive judgement. This section 
outl ines 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 configuration. 
The discharge 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 standards. 3) All pollutants with 
concentrations below standards. The applicant should next, quantify 
the expected discharge concentrations achievable through new discharge 
control technologies. The concentrations can be prOjected using 
industry standards, manufacturers test data for components, and site 
characteristics determined from field or laboratory tests. The 
projected new discharge concentrations allow the discharge reduction to 
be classified IS High, Medium, or Low with the approprilte category on 
Tabl e IX. 
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Table IX 

Categories for Evaluating the Amount of Discharge Reduction 

lote: Your flc111ty with its current operational scheme will fll' into either 

category A. 8. or C. Under these categories, find the reduction you expect to 

achieve by instituting I new discharge control technology being considered for 

BADCT. The classification IS High, Medium, or Low cln be used in the decision 

aatr1x 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 

HCLs or ActiDn Levels: 

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

Level or to below Mel or A:tion Leve' 

Medium - Any other reduction 

low _. ~o change in discharge concentrations 

B. · For .11 other pollutants where current discharge is above MClis or 

Action levels: 

High -

Medium -

Low -

Reduction to below Mel or Action level 

Reduction to slme order of magnitude IS MeL Dr Action 

Leyel 

Any other reduction 

t. For .11 other pollutant levels: 

High -

Medi"" -

. 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 

Table X shows a decisiDn 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 BADCT. Implementing other combinations such IS 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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0 High 

S Medium 

T ~ 

Tab' e X 

Decision Matrix fo~ 

Discharge Reduction vs. Cost 

01 scharge 

~ Medium 

Negotiate Negot; ate 

Propose Des; gn Negotiate 
as BADCr 

Propose Des; gn Propose Des; gn 
IS BADCT as BADCT 
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VIII. FREQUENTLY ASKED QUESTIONS ABOUT BADCT 

1. What are the constituents referenced in A.R.S. 49-243.0.? 

These are organic substances from the following lists: 

1) 42 U.S. Code Subsection 241(b)(4) - known carcinogens or reasonably 
anticipated to be carcinogens. 

2) 40 eFR, Subsection 261.33(e). 

3) Add1 t1 onalorgani c toxi c poll utants 1 isted by the Oi rector by rul e 
in the future. 

AOEQ is in the process of compiling one common list of the compounds 
from 1) and 2) above. 

2. Are cyanide - metal compounds in 243.0. constituents? 

No. 

3. After closure of a disposal site, and following that period of time 
during which monitorin

a 
of ~roundwater must be performed wil' there be 

any addi ti onal regui re mon, tor·, ng foll ow, n9 that pos t- ci osure peri od 
as found in the operation permit? 

No. Monitoring falls under the point of compliance portion of an 
Aquifer .Protection Permit and has little to do with BADCT requirSTle,ts. 

4. As new groundwater quality standards arise, will any portion of the 
permits be amended? 

Once issued. an Aquifer Protection Permit, will only be amended if it 
comes up for review. In general. existing permits are a low priority 
for permit review by OEQ. However, if there is a change in the 
analytical standards or contamination problem or other permit violation 
at I facility, D£Q will examine that facility's permit and recommend 
amenctnents. 

S. If there is no evidence of groundwater contamination at a given site, 
and comfliance with BAOeT was achieved in the past, is it required that 
• facil t1 meet an amended BADeT? 

~. 6. 

An ex1sting facility with no evidence of groundwater contamination may 
be considered BADCT. BADCT criteria changes would apply only to long 
tenD projects, and would be Ipplicable IS long IS there was no problem 
with deposited wastes. 

Has it been decided when the point of compliance definition will be 
finalized? 

This definition will be made by the time new regulations for the 
Aquifer Protection Program are issued. Point of compliance is defined C 
in ARS 49-244 and 15 site-specific for non-hazardous discharge. Point 
of compliance is not a part of BADCT. 

81 



" 

7. 

It will be the Director's decision to determine adequacy of existing 
studies. If site conditions are to be used as a part of the BADCT for 
I facility, I hydrogeologic study will be necessary. 

8. Are there requirements from other OEO programs that are being pulled 
into BADeT? Is other statutory authority being used to bo1ster this 
program? 

Yes, .ost of the sections w1thi,n DEO will partiCipate in the 
developnent of BADeT. These aspects of other programs whi ch rel ate to 
groundwater discharge control will be integrated into BADeT. 

' 9. Are closure, hydrogeological analysis, and other costs being considered 
in economic impacts associated with BADCT? 

No, not IS fir IS In economical burden to the applicant of I new 
facility. Yes, in the category of existing facilities. 

10. How will post closure financial responsibility be addressed? 

Facilities may be required to post bonds guaranteeing post closure 
compliance to permit provisions. 

11. Can site characteristics Ilone constitute BADCT? 

Site characteristics which lend themselves to discharge reduction at a 
di spoul 51 te do not in themsel ves con5ti tute BAPCT. 

12. When is a facility regarded as existing and when is it regarded as 
closed? 

A disposal facility is regarded as existing if constructed, under 
construction, or pllns were Ipproved for construction prior to August 
13. 1986. A facility is considered closed if closed prior to January 
1. 1986 with no intent to reopen. 

13. What is the purpose of the BADeT Guidance Document? 

14. 

This infonlation is I Juidance document not I rule or I llw -- The 
BADCT Guidlnce Document is designed to help both the pena1ttee IS well 
IS the penal t wri ter. 

The rul es currently being developed w111 cllrify this point. 
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IX. APPENOI X 

Exemptions, Facilities Requiring Permits, and Draft 
General Permit Criteria Related to the Mining Industry 

A. Exemptions 

Certain exemptions that may apply to segments of the mining industry, 
IS listed under A.R.S. Title 49, Section 250.B, are noted below. The 
following classes of facilities are exempt from the aquifer protection 
permit requirements. 

Subsection B.S. -Mining overburden returned to the excavation site, 
including any common material which has been excavated and removed from 
the excavation site and has not been subjected to any chemical or 
leaching agent or process of any kind". 

Subsection B.6. "Facilities used soley for surface transportation or 
storage of waters for beneficial uses, or pumped from the groundwater, 
if effluent from any waste treatment facility is not added after the 
original point of diversion." 

Subsection B.8. "Facilities which are defined and required to obtain a 
permit to reuse reclaimed wastewater". 

o 

Subsection B.9. "Leachate resulting from the direct, natural 
infiltration of precipation through undisturbed regolith or bedrock if <== 
pollutants are not added to the leachate as a result of any material or 
activity placed or conducted by man on the ground surface". 

Subsection B.10. "Surface impoundments used soley to contain storm 
runoff." 

Subsection B.ll - Closed facilities. However, if the facility ever 
resumes operation, the facility shall obtain an aquifer protection 
permit and the facility shall be treated as a new facility for the 
purposes of 49·243". . 

Section 49-243. referenced above, pertai~s to the information and 
criteria for issuing In individual permit. 

I. Flcilities requiring permits 

Under A.R.S. Tttle 49. Section 241.A. and B. those facilities that are 
required to obtain I permit are defined • . Section 241.A. states that 
·unless otherwise provided by this article. any person who discharges 
or who owns or operates 1 flcil1ty that discharges shall obtain an 
aquifer protection permit from the director-. Section 24.B. states 
that ·unless exempted under 49-250, the following are considered to be 
discharging facilities and shall be· operated pursuant to either In 
1 ndividua' permi t or general permit. 1 ncl udi ng Igri cultural general 
permits, under this article: 
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1. Surface impoundments including holding, storage settling, 
treatment, or disposal pi ts, ponds, or 1a goons. 

2. Solid wlSte disposal facilities. 

3. Injection wells. 

4. Lind treatment facilities. 

5. Flcilities which Idd I pollutant to I salt dome formation, salt 
bed fOMlation, dry we", or underground cave or mine. 

6. Mine tlil1ngs piles or ponds. 

7. Mine leaching operations. 

8. Septic tank systems with I clpacity of greater than two 
thouSind ga nons per dl,y. 

9. Groundwater recharge projects and underground storage and 
recovery projects. 

10. Po1nt source discharges to navigable waters. 

11. Sewage or sludge ponds and wastewater treatment facilities.". 

Many of these facilities may be included in a mining operation. 

C. Draft General Permit Criteria 

1. Sand and Gravel Placer Mining 

The draft rules stlte that "a general permit is issued for the 
discharge of wash water from Sind and gravel operations, Ind placer 
.ining operations. if only Ph1'ic,' ,roc.sses are emplo,ed and no 
hazardous substances have been .dded or exposed during the 
processing or removal of the Sind .nd gravel". 

2. Pipe"ne and Well Testing 

According to the draft rules I genera1 Plnmit may 1150 be issued 
for discharges from hydrostltic t.sts of pipelines provided that 
cert.in conditions are aet. These co~ditions depend on whether or 
not the pi pel in, bas been prerfously used. lenerll fenlfts .ay 
a'so be fssued for surflce f.poundments rtctfving WI ,rs from well 
testing and development. ,rovided that the discharged wlter does 
not ,'01ate Aquiftr Vlter Qulltty Standards or further d'grade the 
quality of wlter in the tffeettd aquifer. 
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CHAPTER 9.. WATER POLLUTION CONTROL . ,,, 

ARTICLE 7. REGULATIONS FOR THE REUSE OF WASTEWATER 

R18-9-701. Definition. 

Definitions given in R1S-9-S02, R9-20-203, and applicable state statutes 
will apply to those words and phrases when used in this Article. In 
addition, the following apply: 

1. "Reuse of reclai med wastewater" means the use of reclaimed wastewater 
transported f rom the point of treatment to the point of use without an 
intervening discharge to the surface waters of the state for which water 

. quality standards have been established. . 
2. "Effluent" means a wastewater that has completed its passage through 

a wastewater treatment plant. . 
3. "Gray water" means wastewater that originates from clothes washers, 

dishwashers, bathtubs, showers, and sinks, except kitchen sinks and 
toilets. 

4. "Industrial wastewater" means all wastes that enter a collection, 
treatment or disposal system from an industrial process. 

5. "Irrigation" means the application of water or wastewater or both for 
growing agricultural crops or for landscaping purposes. 

6. "NPDES permit" means a permit issued by the United States 
Environmental protection Agency for discharge to the waters of the United 
States as required by the Clean Water Act, as amended. 

7. "On-site wastewater treatment plant ll encompasses all of the 
processes, devices, structures, and earthworks used for treating wastewater 
for disposal and reuse other than septic tanks with a hydraulic capacity 
~ess than two thousand (2,000) gallons per day that possess a N.S.F. Class 
i rating . 

. S. "Open access" means that access to the reuse site by the general 
public is uncontrolled. 

9. "Partially treated wastewater" means wastewater which has received a 
minimum of primary treatment but does not meet the allowable limits 
contained in R18-9-703 for release to a reuse, or for discharge into the 
waters of the United States. 

10. "Pr~mary treatment" is a treatment process which accomplishes 
removal of" sewage solids by physical means so that the effluent contains no 
more than 1.0 milligram of settleable solids per liter of wastewater. 

11. "Reclaimed wastewater'l is effluent which meets the standards for the 
specific reuses contained in R18-9-703 . 

. 12. "Restricted access" means that the access to the reuse site by the 
generai public is cont rolled. 

13. "Reuse" means t he use of reclaimed wastewaters. 
14. "Reuse site" means that area where reclaimed wastewater is applied 

to a l1d/ or I imp'ounded upon. . 
15. "Seconda,ry treatment" is a treatment process that produces treated 

wastewater cone'aining no' more than 30 milligrams per liter of five-day 
biochemical oxygen demand, 30 milligrams per liter of suspended solids, a 
pH between the limits of 6.0 to 9.0 and a fecal coliform standard based on 
the uses of the wastewater. Aerobic stabilization ponds shall be 
considered as groviding secondary treatment if the effluent contains no 
more tfian ~ 30 mfllfgrams pe~ liter of five-day biochemical oxygen demand, 90 
milligrams :per liter of suspended solids for pond systems treating less 

han or equal to two million gallons per day, plus the same pH and fecal 
~_oliform stahdardsgi ven above. Pond systems with , a design capacity of 
gre,ater than two million gallons per day must meet the 30 milligram per 
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liter standard for suspended solids. , 
16. "Wastewater" means sanitary wastes of human origin, sewage, gray 

water, and industrial wastes that contain sanitary wastes or are used in 
the production or processing of any crop or substance which may be used as 
human or animal food. 

17. "Wastewater reclamation system" means the wastewater treatment plan 
and the entire reuse and distribution system for the reclaimed wastewater. 

18. "Wastewater treatment plant" encompasses all of the processes, 
devices, structures, and earth-works which are used for treating wastewater 
for disposal and reuse, but does not include septic tanks, wastewater 
treatment plants serving singly family residences, industrial unit 
processes, or industrial impoundments for process waters within the 
industrial property. 

R1S-9-702. General requirements for reuse of wastewater 

A. The application of reclaimed wastewater shall be consistent with the 
goals· and policies of the Council. 

B. Irrigation with untreated wastewater is prohibited. 
C. No wastewater treatment plant owner shall release reclaimed 

wastewater for reuse without a permit issued by the Department. 
D. Food crops which may be consumed raw by humans that are irrigated 

with reclaimed wastewater shall be considered adulterated foods in 
accordance with A.R.S. § 36-904 (A) (5), unless the reclaimed wastewater 
conforms with the limits and conditions of R18-9-703. The production, sale 
or delivery of such adulterated food crops is prohibited and the Director 
may detain, remove, or destroy such adulterated food crops pursuant to 
A.R.S. § 36-910. 

E. A reuser may accept reclaimed wastewater and provide additional 
treatment for a more restrictive reuse. Under such conditions, the plant 
providing the additional treatment is subject to the same requirements as 
other wastewater treatment plants and will be permitted separately. 

F. When no means of reuse, discharge, or disposal of reclaimed 
wastewater are available other than surface irrigation, a minimum of five 
days storage shall be provided to prevent the necessity of irrigation when 
the soil is saturated or during a period when the reclaimed wastewater does 
not meet the minimum water quality standards for the specific reuse. The 
irrigation site shall be designed to contain the runoff from a lO-year, 
24-hour precipitation event unless the reclaimed wastewater meets the 
standards and conditions of a valid NPDES permit for discharge into waters 
of the United States. These provisions shall not apply to agricultural 
irrigation return flows, and runoff from highway landscaping or golf 
courses when the Department determines that such a flow does not present a 
danger to the health of the pUblic. 

G. Discharges of effluent into waters of the United States require a 
NPDES permit and are not regulated by this Article. . 

H. In determining allowable uses qf reclaimed wastewater, the Department 
will consider the effects of blending secondary effluent with waters of 
higher quality or the effects of additional treatment prior to reuse if 
requested by the applicant. In cases where blending or additional 
treatment of secondary effluent is provided, the user shall submit to the 
Department, as a minimum, a plan of operation, a description of any 
additional treatment process, blending volumes, and an estimation of final 
quality at the point of reuse. 

I. The wastewater treatment plant owner or the reclaimed wastewater 
owner shall be responsible and liable for meeting the conditions of the 
wastewat.er reuse permit. The treatment plant owner will not be liable for 
misapplication of reclaimed wastewater by reus~rs.- . ·· ~o::. ide.nt,ify_ t .pe . . 

". I. " :i..J _ . 
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responsibilities of the wastewater treatment plant owner and the reclaimed 
wastewater owner there .hall be a legally enforceable contract which sets 
£orth as a minimum: 

~. The quality and .. xi.um quantity of wastewater to be released for 
euse by the wastewater treatment plant. 

2. The specific reuse(s) for which the reclaimed wastewater will be used 
by the reuser. 

3. The method of disposal of any reclaimed wastewater left over from the 
reuse activity by the reuser. 

4. The responsibility for compliance with additional requirements for 
specific reuses as contained in R18-9-703(C) by .the reuser. 

J. In those cases where the reclaimed wastewater is owned by someone 
other than the wastewater treatment plant owner, the reclaimed wastewater 
owner may apply for the reuse permit pursuant to R18-9-705(A) and perform 
any of the othe r functions required by this Article so long as the 
reclaimed wastewater owner, in a form acceptable to the Director, commits 
to perform any or all of the duties required in this Article and/or 
produces a legally enforceable contract with the wastewater treatment plant 
owner which commits performance to any or all of the duties required in 
this Article. The intent of this policy is that the wastewater treatment 
plant owner and the reclaimed wastewater owner, either together or 
separately, agree to commit to all of the requirements of this Article, as 
shown in a legally enforceable contract. 

K. In cases where someone other than the wastewater treatment plant 
owner makes an actual reuse of the reclaimed wastewater, each succession of 
ownership shall be governed by a legally enforceable contract, filed with 
the Department, which notifies the succeeding reclaimed wastewater owner of 
the requirements of this Article and which requires the succeeding owner to 
so contract with any additional succeeding reclaimed wastewater owners . 

L. Nothing in this Article is intended to exempt disposal of reclaimed 
1astewater from the requirements of A.A.C. Title 9, Chapter 20, Article 2. 

M. The use of reclaimed wastewater for direct human consumption is 
prohibited. 

R1S-9-703. Specific standards and per.mit monitoring requirements for the 
reuse of wastewater 

A. Numerical parameter limits pertaining to specific reuse categories 
are contained in Table I of this Article and A.A.C. Title 18, Chapter 11, 
Article 2. Conceptrations of trace substances, organic chemicals, toxic 
substances, and radiochemicals in waters used for agricultural irrigation, 
livestock .: watering, and recreation must meet the allowable limits contained 
in thest~te surface water quality standards, A.A.C. Title 18, Chapter 11, 
Article 2. Permit monitoring requirements for specific reuses are given in 
Table II of t his Article. The regulations in this part apply to effluent 
flow at a Doint in the wastewater reclamation system just prior to release 
for reuse :. ' 

B. Permi ttees are not required to monitor routinely for enteric viruses, 
entamoeba h istolytica, giardia lamblia, ascaris lumbricoides, common large 
tapeworm, . t race substances, organic chemicals, toxic substances, or 
radiochemi cals for which no sampling frequency is specified. However, 
should the Department find or have reason to believe such contaminants are 
present i n excess of the allowable l imits given in Table I of this Article 
and A.A.C : Ti t l e 18, Chapt er 11, Article 2, corrective action including 
monitoring will be require d to eliminate or reduce the contaminants to meet 
these limit s. 

:;.' .. ... . ':; '-i ' - ' ..... 
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TABLE I -- ALLOWABLE PERMIT LIMITS FOR SPECIFIC REUSES 

PARAMETER A B C D E F 
LANUS~bPED 

ORCHARDS FIBER, PASTURES LIVESTOCK PROCESSED ARMS 
SEED WATERING FOOD RESTRICTED 

pH 4 . 5-9 
FECAL COLIFORM 

(CFU/100 mIl [a) 

geometric mean 1000 
(5 sample minimum) 

single sample 4000 
not to exceed 

TURBIDITY 
(NTU) (b) 

ENTERIC VIRUS(c) 

ENTAMOEBA 
HISTOLYTICA 
GIA~DIA 
LAMBLIA ' 
ASCARIS , 
LUMBRICOIDES 
COMMON LARGE 
TAPEWORM 

Notes: 

" FORAGE 

4.5-9 

a " ,CF:t! • colony forming units 
b.-; 'ftnU . ' nephelometric turbidity units 

4.5-9 6.5-9 4 . 5-9 

c.:) ' expressed as PFU. ,plaque forming units; MPN. moat probable numbers; 
or t~~unofluore9cent foci per liter 

d. , ~ ~ None detectable" means no pathogenic microorganisms 
observed during examination _ ___ __ L _ _______ _ _ ___ _ __ _ _ _ __ _______ ___ __ ___ __ __ __ _ __ _ __ _ _ _ _ ____ ______ __ _ _ 

.... J. ;'(, 

(lkIofllch' copy; current •• 0' 3/15/93) 

ACCESS 

4.5-9 

G H 

FOOD 
OPEN CONSUMED 

ACCESS RAW 

4 . 5-9 4.5-9 

I 

INCIDENTAL 
HUMAN 

CONTACT 

6 . 5-9 

" ~ ... ".': 1f"!OIi''-:! 

J 

FULL 
BODY 

CONTACT 

6 , 5 - 9 
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TABLE II ' -- .MINIMUM PERMIT MONITORING REQUIREMENTS FOR SPECIFIC REUSES , 

-P1\RAMETER · 

pH 

FECAL COr,.~ FORM 

TURBIDITY 

A 

ORCHARDS 

l/month 

l/month 

(Uno.flc'" AIIEQ c..,,; current '1 O' ]115/9]) 

B 

FIBER, 
SEED 

& FORAGE 

l/month 

l/month 

C 

PASTURES 

l/month 

l/month 

frequency 

0 E F 
LANDS~eBU 

LIVESTOCK PROCESSED MBM 
W1\TERING FOOD RESTRICTBD 

ACCESS 

l/month l/month l/month 

l/month l/month l/week . 

G 

OPEN 
ACCESS 

l/month 

l/day 

H 

FOOD 
CONSUMED · 

RAW 

l/month 

l/day 

I 

INCIDENTAL 
HUMAN 

CONTACT 

l/month 

l/week 

J 

FULL 
BODY 

CONTACT 

l/month 

l/day 

continuous continuous continuous continuous 
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C. Additional requirements for specific uses. 
1. Irrigation of orchard crops and crops not subject to rotation (Table 

I, Column A). Irrigation shall be by a method which minimizes contact of 
the reclaimed wastewater with the fruit or foliage. 

2. Irrigation of pastures (Table I, Column C). Pastures must be 
maintained to prevent incidental ponding or standing water except where (' 
local farming conditions and the use of accepted irrigation delivery ~ 
systems and cropping patterns are such that, as an unavoidable consequence 
of such conditions, systems, and patterns, there will be standing water . 

3. Irrigation of landscaped areas, cemeteries, highway medians, golf 
courses, and other areas where public access is restricted (Table I, Column 
F). Golf courses in residential areas which are separated by a fence or 
barrier of at least four feet in height will be included in this category. 
Golf courses contiguous with a residential area primarily restricted to 
adults or which strictly enforce nonaccess for anyone other than players 
will be included in this category. 

a. Spray irrigation of fairways shall be limited to such times of the 
day as to reasonably preclude direct contact of the spray with golfers. 

b. Irrigation spray shall not reach any privately-owned premises or 
public drinking fountains. 

c. Hose bibbs discharging reclaimed wastewater shall be posted with 
signs reading "Reclaimed Water, Do Not Drink", or similar warnings, or be. 
secured to prevent access by the public. . 

d. Signs reading "Irrigation with reclaimed wastewater" or similar 
warning shall be prominently displayed on the premises. Score cards shall 
include the same warning. 

e. Irrigation pipe shall be color coded, buried with colored tape, or 
otherwise suitably marked to indicate nonpotable water. 4. Irrigation 
of landscaped areas including playgrounds, lawns, parks, golf courses not 
covered by paragraph (3) above, and other areas where public access is not 
restricted (Table I, Column G) . a. Hose bibbs discharging reclaimed 
wastewater shall be secured to prevent any use by the public. 

b. Irrigation pipe shall be color coded, buried with colored tape, or 
otherwise suitably marked to indicate nonpotable water. c. These areas 
shall be irrigated only at such time as to minimize contact with the public 
and be reasonably dry and free from standing water during normal usage 
periods. 

d. Signs reading "Irrigated with reclaimed wastewater" or similar 
warnings shall be prominently displayed on the premises. 5. On-site 
wastewater treatment plants. 

a. For surface irrigation, on-site wastewater treatment plant effluent 
must meet the allowable limits listed in Table III of this Article. 
Surface irrigation sites shall be designed to contain a lO-year, 24-hour 
rainfall event. On-site wastewater treatment plants which use reclaimed 
wastewater within common areas or discharge to areas off the reuse site are 
subject to quality, monitoring, management, and operation requirements 
which pertain to all other wastewater treatment plants. 

b. This Section does not apply to on-site wastewater treatment plants 
that dispose effluent through the following means: 

i. Conventional leach trenches designed in accordance with Department 
engineering bulletins. 

ii. Mound disposal systems. 
~~~. Evapotranspiration beds designed in accordance with Department 

engineering bulletins. 
6. Gray water from single and multi-family residences may be used for 

surface irrigation under the following conditions: 
a. The design and construction of the system are approved by th~ 

Department in accordance with A.A.C. Title 18, Chapter 9, Article 8. ·· ·"0 - \;~ . . 
r· . ...... , .... 
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.. Design guidelines and information on suitable plantings and irrigation 
methods are available from the Department. 

b. Such irrigation sites shall be designed to contain a lO-year, 24-hour 
rainfall event. 

c . . The gray water must meet the allowable limits for surface irrigation 
n Table III. 

TABLE III 
ALLOWABLE LIMITS AND MONITORING REQUIREMENTS FOR SURFACE IRRIGATION WITH 

ON-SITE WASTEWATER TREATMENT PLANT EFFLUENT AND GRAY WATER 

Parameters 

Fecal Coliform (CFU/100ml) 
geometric mean 

Allowable Limits 

2S 

minimum single sample not to exceed 
Chlorine Residual, mg/l 2.0 

7. Wetlands marsh. 

7S 

Samples Required 

Series of S in one 
calendar month; 1 

series per year 

l/month minimum 

a. Formation of a wetlands marsh is an allowable reuse of reclaimed 
wastewater under conditions and design criteria outlined in Engineering 
Bulletin No. 11; available from the Department. 

b. Table IV of this Article contains minimum effluent standards and 
monitoring requirements for formation of a wetlands marsh or addition of 
reclaimed wastewater to an existing man-made wetlands marsh. 

, . 
'1" "'I 
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TABLE IV • f 

ALLOWABLE LIMITS AND MONITORING REQUIREMENTS FOR RECLAIMED 
0 -- - - IfASTEWATER RELEASED TO IfBTLANDS MARSHES 

"'6'~ "':'-- "" 

Parameters Allowable Limits Samples Required 

FECAL COLIFORM 
(CFU/l00 ml, 30-day period) 

FLOWS LESS THAN 1 MILLION GALLONS PER DAY 

geometric mean 
single sample not to exceed 

1000 
4000 

FLOWS 1 MILLION GALLONS PER DAY OR ABOVE 

geometric mean 
single sample not to exceed 

pH, units 

1000 
4000 

6.5 - 8.6 

pH CHANGE, units/day, maximum 0.5 
change per day in receiving waters 

DISSOLVED OXYGEN, receiving 
waters shall not be lowered 
beyond this limit (mg/l) 

6 

s/month 

10/month 

l/week 

2/week 

TEMPERATURE shall not interfere 2/week 

TRACE SUBSTANCES 

8. Industrial reuse. 

with aquatic life and wildlife 

per A.A.C. Title 18, 
Chapter 11, Article 2 
"aquatic and wildlife" 

a. All wastewater reclamation systems that contain industrial wastewater 
will be subject to these rules, if they either: 

i. Totally or partially consist of or originated as a sanitary waste of 
human origin; or, 

ii. Are used for the production and processing of any crops or substance 
which may be used as human or animal food. 

b. Reuse of reclaimed wastewater for industrial purposes is exempt from 
these rules under the following circumstances: 

i. The industrial wastewater did not originally contain sanitary wastes 
of human origin; or, 

ii. The wastewater is not used for the production or processing of any._ 
crop or substance which may be used as human or animal food. c. If not 
exempt, each industrial reuse will be considered on an individual basis to 
determine applicable quality criteria. The variety of industrial reuses ~is 
so extensive that establishing specific criteria governing all industrial 
reuses is not practicable. In fixing such treatment requirements and 
quality criteria the Department shall give consideration to: 

i. The degree of potential contact with the reclaimed wastewater by the 
general public. 

ii. The degree of potential contamination of the products or byproducts 
being produced or handled in the industrial process. 

d. The use of secondary treated reclaimed wastewater for use in (j' 
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industrial cooling processes shall be allowed. 

Rl8-9-704. ~rri5J.ticm a. -part of the wa.t ... ter treataent proce.s 

Irrigation with partially treated wastewater is considered a part of the 
creatment process and is subject to the same Department controls as other 
wastewater treatment processes. Such irrigation is allowable only under 
all of the following conditions: 

1. The person having administrative control over the wastewater 
treatment plant or the reclaimed wastewater owner has direct physical and 
a1ministrative control over the irrigation site and process. 

2. The entire treatment process, including irrigation and harvesting, is 
under the direct supervision of a wastewater treatment plant operator 

. certified by the Department under A.A.C. Title 18, Chapter 4, Article 1. 
3. The irrigation site, cropping, application rates, irrigation 

practices, harvesting, and a plan of operation shall have been approved by 
the Department. 

4. Land to which partially treated wastewater is applied shall not be 
used for crops requiring higher quality irrigation water until such land 
use is approved in writing by the Department. 

5. Any discharge of partially treated wastewater from the irrigation 
site shall be from a designated discharge point or points and shall meet 
the limits and .conditions of NPDES permit or a groundwater permit issued 
under A.A.C. Title 9, Chapter 20, Article 2. 

R1B-9-70S. Per.mit for reuse of reclaimed wastewater 

A. To effectuate R18-9-702(C), above, the following shall apply: 
1. Application for a permit and signatories. 
a. The owner or operator of any wastewater treatment plant or reclaimed 

astewater owner who proposes to allow the reclaimed wastewater to be 
reused for any of the purposes authorized by these rules shall complete, 
sign and submit to the Director information requested in an application 
form provided by the Department. 

b. All permit applications shall be signed by either a principal 
executive officer or ranking elected official. 

2. Time allowed for application submittal. A person proposing a reuse 
facility shall submit an application not less than 120 days before the date · 
on which the reuse is to commence, unless permission for a lesser period 
has been granted by the Director. 

3. Reissuance of permit: time allowed for application submittal . A 
person who expects to continue to release reclaimed wastewater for reuse 
after expiration of the permit shall apply for reissuance not less than 120 
days before the expiration date of the present permit. 

4. Duration of permits and continuation of expiring permits. 
a. All permits shall ·be issued for fixed terms not to exceed five years. 

Permits may be modified, transferred, reissued, or revoked by the Director. 

b. The term and conditions of an expired permit are automatically 
continued under t he provisions of A.R.S. § 41-1012(B) pending issuance of a 
new permit if: 

i. The permitted activity is of a continuing nature. 
~~. The permittee has submitted a timely and sufficient application for 

a new permit. 
iii. The Department is unable, through no fault of the permittee, to 

'ssue a new permit before the expiration date of the previous permit. 
s. Public comment and hearings, ; puq,l:i:;e,: .. o~tiG~ ,·regarding permits and 

permit hearings. .. ." . 
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a. Notices shall be circulated in a manner designed to inform interest~d 
persons of a hearing or determination dealing with permit denial or 
issuance. Notice of draft permit shall allow at least 30 days for public 
comments and notice of hearing shall be given 30 days before the hearing . 

b. Notice of the formulation of any draft permit and notice of all 0 . 
hearings shall be given by the Department: 

i. By mailing a copy to the applicant, to interested state and county 
agencies, and to any person on request. 

ii. By any of the following methods: 
(1) By publication of a notice in a daily or weekly newspaper within the 

area affected by the wastewater reuse activity or discharge; or, 
(2) By posting a copy of the information required at the principal 

office of the municipality or political subdivision affected by the 
wastewater reuse activity or discharge, and by posting a copy at the United 
States Post Office serving those premises. . 

(3) In any other manner constituting legal notice under state law. 
B. Public notices issued under this Section will contain the following 

information: 
1. Name and address of the office processing the application or 

conducting the hearing. 
2. Name and address of the applicant and the wastewater treatment plant 

owner (if different from the applicant) and a general description of the 
location of each existing or proposed reuse facility. 

3. Name of person, and an address and telephone number where interested 
persons may obtain further information, including copies of the draft 
permit. 

C. Transfer of permits. A permit may be transferred to another person 
by a permittee if: 

1. The permittee notifies the Director of the proposed transfer. 
2. A written agreement containing a specific date for transfer of permit 

responsibility and coverage between the current and new permittees 
(including acknowledgment that the existing permittee is liable for 
violations up to that date, and that the new permittee is liable for 

. violations from that date on) is submitted to the Director. 
3. The Director, within 30 days of receiving a transfer notice, does not 

notify the current permittee and the new permittee of the intent to modify 
revoke and reissue, or terminate the permit and to require that a new 
application be filed rather than agreeing to the transfer of the permit. 

D. Permit compliance. To assure compliance with permit terms and 
conditions, the permittee shall monitor: 

1. The amount, concentration, or other measurement for each contaminant 
from Table II of this article and A.A.C. Title 18, Chapter 11, Article 2 
specified in the permit. 

2. The volume of reclaimed wastewater released for reuse. 
3. Other parameters specifically required in the permit. 
4. The Director will specify the following monitoring requirements in 

the permit: 
a. Requirements concerning proper installation, use and maintenance of 

monitoring equipment or methods (including biological monitoring methods 
where appropriate) . 

b. Monitoring frequency, type and intervals sufficient to yield 
continuing data representative of the volume of reclaimed wastewater flow 
and the quantity of contaminant discharged. 

c. Test procedures for the analysis of contaminant meeting the 
requirements of this Section. 

5. Test procedures identified in 40 CFR Part 136 shall be utilized for 
contaminants or parameters listed in the permit unless an alternative tes 
pr6~~dur~ - has been approved by the Director. 
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E. Recording of monitoring results. 
1. Any permittee required to monitor shall maintain records of all 

monitoring informatiori and monitoring activities, including: 
a. The date, exact place and time of sampling or measurements; 
b. The person who performed the sampling or measurements; 
c. The date analyses were performed; 
d. The person who performed the analyses; 
e. The analytical techniques or methods used; 
f. The results of such analyses. 
2. All records of monitoring activities and results (including all 

original strip chart recordings for continuous monitoring instrumentation 
and calibration and maintenance records shall be retained by the permittee 
for three years. The three-year period shall be extended: 

a. Automatically during the course of any unresolved litigation 
regarding the discharge of contaminants by the permittee; 

b. As requested in writing by the Director. 
F. Access to records. The manager of the wastewater treatment plant 

shall allow any and all of the reusers to have access to the records of 
physical, chemical and biological quality of the reclaimed wastewater. 

G. Availability of records. Water quality records of the wastewater 
facility will be available for public inspection at th~ Department. 

H. Reuses requiring lower quality reclaimed wastewater than that allowed 
by permit. It is expressly allowed that a reuser of reclaimed wastewater 
may use the water for any purpose included in these rules which requires a 
lower quality than that set forth in the permit. 

R1S-9-706. Enforcement · and penalties 

Any person who releases reclaimed wastewater for reuse without a permit 
or contrary to provisions of a permit or this Article, falsifies data or 
information submitted to the Department as a result of the requirements of 
'his Article, or otherwise violates the provisions of this Article, shall 
be subject to enforcement and penalties pursuant to A.R.S. §§ 49-262 and 
49-263 and any other applicable and appropriate provisions of the Arizona 
Revised Statutes. 

R1S-9-707. Severability 

If any provision of this Article is finally adjudicated invalid, the 
remaining provisions of this Article shall not be affected thereby . 

... '<. 
. ~'\ ' 

... i . .~;~ :':~"{:-": /_ ~'l;. --... ~,.~~ • .:!; .. I . . 
.(Unofficial ADEQ copy; current as of 3/15/93) Page: 11 



'1 ~ , 
'It 

'\ c.JiAPTER ~l .. WA:'ER Q:JA.L:7Y ., .~OID.~AP. ~F.S AND S7M~Ait:>S 

,. 
ARTICLE 1. WATER QUAL:TY STANDARDS FOR NAVIGABLE WA~RS 

R18-11-101. Def~ition8 

In addition to the defini~ions prescribed in A.R.S. §§ 49-101 and 49-201, 
the terms of Article 2 and Article 2 shall have the following meanings : 

1. "Acute toxicity" means toxicity involving a stimulus severe enough to 
rapidly induce a response. In aquatic toxicity tests, an effect observed 
in 96 hours or less is considered acute. 

2. "AgI" means agricultural irrigation. 
3. "AgL" means agricultural livestock watering. 
4. "Agricultural irrigation" means the use of a naVigable water fo~ the 

irrigation of crops . 
.5. "Ag::-icultural livestock watering" means the use of a navigable wa~e~ 

as a supply of water for consumption by livestock. 
6. "Annual mean" means the arithmetic mean of monthly values dete=-mine:: 

over a consecutive 12 month pe~iod, provided that monthly values are 
determined fo~ at least 3 months. The monthly value shall be the 
arithmetic mean of all values determined in a calenda~ month. 

7. "Aqua~ic and wildlife (cold wate~ :ishe:::-y)" means the use 0:: a 
navigable wa te~ by animals, plants or othe= organisms , including. salmo::ids, 
fo~ habitation, growth 0= propagation. 

8. "Aquatic and wildlife (effluent dominated wate=)" mea.."1S the use of a:: 
effluent dominated wa~e~ by animals, plants 0= othe= organisms fo~ 
habitation, growth or propagation. 

9. "Aquat.ic and wildlife (epheme~al)" means t.he use 0: an ephemera: 
wate~ by animals, plan~s or othe= organisms, excluding :ish, for 
abitation, grow~h o~ p~opagatior.. 

10. "Aquatic and wildlife (warm wate~ fishery)" means the use 0: a 
navigable wate~ by animals, plants or other organisms, excluding salmonids , 
for habitation, growth or propagation. 

11. "AcicWc" means aquatic and wildli:e (cold wate= fishery) . 
12. "AcicWe" mea:1S aquatic and wildlife (ephemeral). 
13. "A&Wedw" means aquatic and wildlife (effluent dominated wate~) . 
14. "A&Ww" means aquatic and wildlife (warm wate~ fishery) . 
25. "Clean Wate~ Act" means the Federal Wate~ Pollution Control Act, as 

amended bv the Wate= Qualitv Act 0: 1987 (and no fu:ure amendments), ~hic~ 
is incorporated by reference and on file with the O::ice of the Se~re~a=:' 
of State and the Deoar~ment. 

l6. UCriteria" means elements of wate~ quality stanQa~ds that are 
expressed as pollutant concentrations, levels or narrative sta~emen~s 
representing a wate~ quality that supports a designated use. 

17. · uDesignated use" means a use specified in Appendix B of this A::-:icle 
for a navigable water. 

18. "Domestic ·water source ll means the use of a navigable wate~ as a 
potable water supply. Coagulation, sedimentation, filtration, disinfection 
or other treatments may be necessary to yield a finished water suitable for 
human consumption. 

19. "DWS" means domestic water source. 
20. "EDW" means effluent dominated water. 
21. "Effluent dominated water" means a navigable water tha~ consists 

primarily of discharges of treated wastewater and that has been classified 
,s an effluent dominated water by the Director pursuant to A.A.C. 
, 18-11-113. 

22. "Ephemeral water ll means a navigable water that has a channel that is 
at all times above the water table, that flows only in direct response to 
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precipit.ation and that. does not. auppo=ta self-sust.a.ir.ing fi.h populat.iorl. 
23. -Existing use- means • u.e ~t is actually atta~d in • navigable 

.. targn or after November 28, ~9'5 or a use ~hat theexist~ ~ter 

.qu&lity of .4 navigable water .,ill&l.low. 
f. 24. -FEC" means full body ~oDtact. 

CZS. ~FC" means fish consumption. 
·2'. "Fish consumption" means the use of a navigable water hy humans tor 

~rvesting aquatic organisms for consumption. Harvestable aquatic orga~isms 
include, but are not limited 'to fish, clams, turtles, crayfish and frogs. 

27. "Full.body contact" means the use of a navigable water which causes 
:he buman body to come into direct contact with the water to the point of 
complete submergence. The use is such that ingestion 0: the water is 
likely to occur and certain sensitive body organs, such as the eyes, ears 
or ~ose may be exposed to direct contact with the water. 

28. "Geometric mean" means the nth root of the product of n items or 
values. The geometric mean is calculated using the following formula: 

G.M.(y) '"' \ n /(Y(~)) (Y(2)) (Y(3)) (Y(n)) 

\/ 
29. "Hardness" means the sum 0: the calcium and magnesium 

concentrations, expressed as calcium carbonate (CaCO(3)) , i~ m~lligrams per 
liter. 

30. "Mixing zone" means a prescribed area or volume 0: a navigable .... ·ao:er 
that. is cont.iguous to a point source discharge where in~t.ial diluO:ion 0: a 
discharge takes place. 

31. ~National Pollutano: Discharge Eliminat.ion Syst.em" means the point 
source discnarge permit program established by § 402 of the Cle~~ Water 
Act . 

32. "Navigable waters" means the waters 0: the Unitec States. 
33 . "Ninetieth perce!'ltile" means the value whicr. may noo: be exceedec by 
re than ten ?ercent of the observations in a consecuo:ive :2 mont~ perioc. 
minimum of ten sam?les, each taken at leas: ten days aparo:, arE re~ire~ 

~o determine a ninetie~h percen~ile. 
3~. "Oil" means petroleum in any form, including buo: no~ limited to 

crude oil, gasoline, fuel oil, diesel oil, lubricat.ing oil or sludge. 
35. "Partial body contact" means the use of a navigable wao:er w~ich may 

cause the human bodY to come into direct con:ac: wi~h the wa~er, buo: 
normally no: to the'poin~ of complete submergence. The use is sucn tha: 
ingestion of the water is not likely to occur, nor will sensio:ive body 
organs such as the eyes, ears or nose normally be exposed to dire co: co~tact 
with the water. 

36. "PBC" means partial body contac~. 
37. "Practical quantitation limit" means the lowest level of 

quantitative measurement that can be reliably achieved during routine 
laboratory operations. 

38. "Recreational uses" means the full body contact and partial body 
contact designated uses. 

39. "Regional Administrator" means the regional administrator of Region 
9 of the Environmental Protection Agency. 

40. "Total nitrogen" means the sum of the concentrations of ammonia 
(NH(3», ammonium ion (NH(4) [.)), nitrite (NO(2) [- ), nitrate (NO(3) [-)) 
and dissolved and particulate organic nitrogen expressed as elemen~al 
nitrogen. 

41. "Total .phosphorus" means all the phosphorus present in the sample, 
regardless of form, as measured by a persulfate digestion procedure. 

42. "Toxic" means those pollutants, or combination of pollutants, which 
ter discharge and upon exposure, ingestion, inhalation or assimilation 
to any organism, either directly from the environmen: or indirectly by 

(Unofficf.1 ADEQ copy; current ., of 2/'/93) Page: 21 



~ . , 
precipitation and tha: does not .~po:-t :a self-sustaiI:.ins fish population. 

23. -Existing u.e~ means • uae ~t ~B actually atta~d ~ • navigable 
.. tarcn or after November 28, ~975 or a use ~hat the "exist~ ~ter 
.quAlity of Ai navigable water .il.l&l.low. 

24. ~FBC" means full body ~ntact. 
~5. .. FC" means f ish consumption. . 
26. "Fish consumption" means the use of a navigable water ±1y humans for 

~rvesting aquatic organisms for consumption. Harvestable aquatic organisms 
include, but are not limited ~o fish, clams, turtles, crayfish and frogs. 

27. "Full.body contact" means the use of a navigable water which causes 
~he ~uman body to come into direct contact with the water to the point of 
complete submergence. The use is such that ingestion 0: the water is 
~ikely to occur and certain sensitive body organs, such as the eyes, ea:-s 
or ~ose may be exposed to direct contact with the water. 

28. "Geometric mean" means the nth root of the product of n items or 
values. The geometric mean is calculated using the following formula: 

G.M. ~y; .:: \ n /(Y(l)) (Y(2)) (Y(3)) 

\/ 
(Y(n) ) 

29. "Hardness" means the sum 0: the " calcium and magnesium 
concentrations, exp:-essed as calcium carbonate (CaCO(3)), in m~llig:-ams pe:­
liter. 

30. "Mixing zone" means a presc:-ibed area or volume o~ a navigable wate:­
that is contiguous to a point sou:-ce discharge where in~tial dilution 0: a 
discharge takes place. 

31 . ~National Pollutant Discharge Elimination Systerr" means the point 
source discha:-ge permit p:-ogram established by § 402 of the Cle~~ Wa:e:­
Act. 

32. "Navigable wate:-s" means the wate:-s 0: the Unitec States. 
33. "Ninetieth per::entile" means the value which may not be ex::eeded by 
re than ten pe:-cent of the obse:-vations in a consecut~ve :2 month pe:-ioc. 
minimum of ten samples, each taken a: least ten days apa~~,a~e re~~re~ 

~o decermine a ninetieth oercentile. 
3~. IIOil" means petroleum in any form, including but :10: lim:'ted to 

crude oil, gasol~ne, fuel o~l, diesel oil, lub:-ica:ing oil o~ sludge. 
35. "Par:ial body contact" means the use of a navigable wate~ which may 

cause the human body to come into direct contac: with the wate~, but 
normally not to the'poin: 0: complete subme~gence. The use is such tha: 

" ingestion of the wate~ is not likely to occur, no:- will sensitive body 
organs such as the eyes, ears 0:- nose no:-mally be exposed to d~:-ec: CO:lta::t 
with the water. 

36. IIPBC" means partial body contact. 
37. "Practical quantitation limit" means the lowest level of 

quantitative measurement that can be reliably achieved during routine 
laboratory operations. 

38. "Recreational uses" means the full body contact and partial body 
contact designated uses. 

39. "Regional Administrator" means the regional administrator of Regio:l 
9 of the Environmental Protection Agency. 

40. "Total nitrogen" means the sum of the concentrations of ammonia 
(NH(3)), ammonium ion (NH{4) [+)), nitrite (NO(2) [- )), nitrate (NO(3) [-)) 
and dissolved and particulate organic nitrogen expressed as elemental 
nitrogen. 

41. IITotal phosphorus ll means all the phosphorus present in the sample, 
regardless of form, as measured by a persulfate digestion procedure. 

4.2. "Toxic" means those pollutants, or combination of pollutants, which 
ter discharge and upon exposure, ingestion, inhalation or assimilation 

nto any organism, eith~r directly from the .environment orindi:-ectly by 

CUnofficf.1 ADEQ copy; current ., of 2/1/93) Page: 21 



.in9'es~ion through toed cha; DB, may CAuse death, disease, .behavioral 
' .. ~liti~., .~, geDetic '1UUta~ions, -phyai"ological malfunct.ions 
~.incl"d;ng ... lfuDetj.o,zu .in :eproduct.icn) -or physical defonu.tions, ;in 8uch 

.-.-erganiJrm5 or tbe i,. .otbprJ.Dg. . . . 
. ~- -'3. "Unique ... t~r" ~1U18 ... navigabl~ ~ater 'Which has been cla8sifi~c as 

• outstanding .tate %eaouroe vat.er by the Director pursuant to A.A.C. 
~ ~ ,(.1.B-1.1-112. 

~4. '''Ose attainability analysis" lneans a structured scient.ific 
, assessment of the ~actors affecting the attainment. of a designated use 

which ~y include physical, chemical, biological, and economic factors. 
~S. "Waters of the United States" means: 
A. All -waters -which are . curren~ly used, were used .in the past, or may 

he ·susceptible to use in interstate or 'foreign commerce, ;including all 
'Wat~rs ..which arevu.bject 'to the -ebb and flow of the tide; 

~. ~l interstate waters, including interstate wetlands; 
C. All other waters such as intrastate lakes, rivers, streams (including 

intermi ttent and ephemeral streams), creeks, washes, ' draws, mudflats, 
sandflats, wetlands, sloughs, backwaters, prairie potholes, wet meadows, 
~laya lakes, reservoirs, or natural ponds, the use degradation o~ 
destruction of which would affect o~ could affect. interstate o~ foreign 
commerce including any such waters: 

1. Which are or could be used by interst.ate or foreign ~ravele~s for 
recreational or other purposes; 

~. ~rom which fish O~ shellfish are or could be ~aken and sold in 
'interstat.e or foreign commerce; or 

3. Which are used or. could be used fo~ indust.rial ~~rposes by indust.ries 
in interstate or foreign commerce; 

D. All impoundments of waters otherwise defined as waters of t.he Unit.ed 
States under this definition; 

E. Tributaries of wate~s otherwise defined as wa~e~s of the Uni~ed 
tates under this definition; and 

F. Wetlands adjacent to waters (ot.he~ t.han wate~s that. a~e themselves 
wetlands) otherwise defined as waters 0: the United S~a~es unde~ ~his 
definit.ion. 

46. "Wetlands" means those a~eas that are inundated or satura~ed ~y 
surface or groundwate~ at a frequency and dura~ion s~f:icient to . suppo~:, 
and that. under normal circumstances do support, a prevalence of veget.ation 
typically adapted fo~ life in satu~ated soi! condit.ions. Wetlands in~lude 
swamps, ma~shes, bogs, cienegas, tinajas and simila~ a~eas. 

47. "Zone of passage" means a continuous wate~ route of ~olume, 
cross-sectional area and quality necessary to allow passage of 
free-swimming or drifting organisms with no toxic effect produced on the 
organisms. 

R1S-ll-102. Applicability 

The water. quality standards prescribed in this Article apply to all 
navigable waters. 

~lS-11-103. Exclusions 

The water quality standards prescribed in this Article do not apply to: 
1. Waste treatment systems, including ponds, lagoons and constructed 

wetlands that are a part of such waste treatment systems. This exclusion 
applies only to manmade bodies of wat.er which neit.her are o~iginally 
created in a navigable water nor result from the impoundment of a navigable 

ter. 
2. Man-made surface impoundments and associated ditches and conveyances 
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· ~ used '" in the extraction, bene!iciation and proc:easi:lg o~.lDetallic ores, 
. .including pregnant leac:h .olut:i.on ponds, . raffinate -pcmd.8#': "tUl:i.Ilg 
impoundments, decant ponds, eoncentrate or tailiIlg thiekener., · blowdown 
..water .ponds, ponds And .• umps .in .mine pits aaaociated .-iUl .dewater.i.Dg 

ctivity, ponds holding ·water that has come in contact yith ~rocess 0= 
roduct and that is being beld for recycling, .pill or ~p8et catchmen: 

ponds or ~nds used for on-site remediation provided that any discharge 
from any such surfaee impoundment to a navigable water is permitted under 
~he ~ational Pollutant Discharge Elimination System program . 

.lU8-.l.l.-.J.04. ..D.aiguated u ••• 

~. :The Direc:tor shall adopt or remove designated llses and subcatego=ies 
of rlesignated uses by xule. 

B. Designated uses of navigable waters include full body contaet, 
partial body contact, domestic water source, .fish consumption, aquatic and 
wildlife (cold water fishery), aquatic and wildlife (warm water fishery) , 
aquatic and wildlife (epheme=al), aquatic and wildlife (effluent domina~ed 
water), agricultural irrigation and ag=icultural livestock watering. 
Designated uses for spec~fic navigable waters are listed in Appendix B 0: 
this Article. . 

C. Numeric water quality criteria to protect the designated uses are 
prescribed in Appendix A, R18-11-109, R18-11-110 and R18-11-112. Narrative 
standards to protect all navigable wate=s are presc=ibed in R1B-ll-10S. 

n. A navigable water that is not listed in Appendix B but that is 
-~ributary to a listed navigable water shall be protected by the water 
quality standards that have been established for the nearest downst=ea~ 
navigable water listed in Appendix B that is not an effluent dominated 
~ater. Where the nearest downstream listed water is an ephemeral water, 
the A&We and PEe standards snall apply only to that portion 0: the 

ibutary that is an ephemeral water. The A&Ww and FBe standards shall 
..... pply to that portion 0: the tributary that is not an ephemeral wat.er. 

E. I: a navigable water has more ~han one designated use listed in 
Appendix B, the applicable water quality criterion for a pollutant is the 
most stringent of those prescribed to protect the designated uses 0: the 
navigable water . 
. F. The Director shall revise the designated uses of a navigable water if 

water quality improvements result in a level of ,.:ater quali tywhich pe:-rr,:' ts 
a use that is not currently listed as a designated use in Appendix E. 

G. In designating uses 0: a navigable water and in establishing ~ater 
quality criteria to protect those designated uses, the Director shall take 
into consideration the applicable water quality standards for downstream 
naVigable waters and shall ensure that the water quality standards provide 
for the attainment and maintenance of the water quality standards of 
downstream navigable waterE. 

H. A use attainability analysis' shall be conducted prior to removal of a 
designated use or adoption of a subcategory of a designated use that 
requires less stringent water quality criteria. . 

1. The Director may remove a designated use or adopt a subcategory of a 
designated use that requires less stringent water quality criteria provided 
the designated use is not an existing use and it is demonstrated through a 
use attainability analysis that attaining .the designated use is not 
feasible for any of the following reasons: 

1. Naturally occurring pollutant concentrations prevent the attainment 
of the use; 

2. Natural, ephemeral, intermittent or low flow conditions or water 
vels prevent the attainment of the use, unless these conditions may be 

compensated for by the discharge of a sufficient volume of treated 
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was~ew.ter withou~ viola~ing water conservation or other applicable 
~ts . Nothing herein .hall be construed to require releu-e8~ of 
~%eatedv •• tewater; 

3. .B\lIU.D caused conditions..or ~ources .of pollution -prevent !:.he 
--ettainmentof the use and cannot be remedied or would cause more 

vironmental damage to correct than to leave in place; 
-4. 1:)ams, diversions or other types of hydrologic modifications preclude 

~he attainment of the use, and it is not feasible to restore the navigable 
~ter to its original condition or to operate such modification in a way 
~hat would result in~ttainment of the use. Nothing herein shall be 
~on&trued to require the releases of water from dams; . 

Os. Physical conditions Telated to the natural ~eatures of the navig~le 
~ater, such as ~he lack of a proper substrate, cover, flow, depth, pools, 
Ii~£les, and the like, unrelated to water quality, preclude attainment of 
~quatic life designated uses; or 

6. Controls more stringent than those required by §§. 301 (b) and 306 0: 
the Clean Water Act are necessary to attain the use and implementation 0: 
such controls would resul~ in subs~antial and widespread economic and 

. socialimpac:.. 

~lB-ll-105. ~eserved 

~18-~1-l06. Reserved 

~lB-ll-107. ADtidegradatioD 

~. The dete~ination of whether there is any degradation of wa~er 
-quality in a navigable water shall be on a pollutant by pollutant basis. 

B. The level of water quality necessa~ to protect exis~ing uses sha:l 
be maintained and protected. No degradatio~ 0: existing water ~~a:ity is 
ermi~ted in a navigable water where the existing wa~er quality does no: 
eet applicable wa~er quali~y standards. 

C. Where existing water quality in a navigable water is better tha~ 
applicable water quality standards, the existing water quality shall be 
maintained and pro~ected. The Direc~or may allow limited degradatior. c: 
existing water quality in such navigable waters, except unique wa~ers, 
provided tha~ the Depar~ment has held a public hearing on ~he~he~ 
degradation should be allowed pursuan~ to the ge~eral public hear ins 
procedures prescribed at R1S-1-401 and R18-1-402 and the Directo~ makes a!~ 
of the following -findings: 

1. The level of water quality necessary to protect existins uses is 
fully protec~ed. 

2. The highest statutory and regulatory requirements for all ne~ and 
existing point sources as set forth in the Clean Water Act are achieved. 

3. All cost-effective and reasonable best management practices for 
nonpoint source control are implemented. 

4. Allowing lower water quality is necessary to accommodate importan~ 
economic or social development in the area in which the navigable water is 
located. 

D. Existing water quality shall be maintained and protected in a 
navigable water that is classified as a unique water or that the Director 
has proposed for classification as a unique water pursuant to A.A.C. 
R1S-11-112. The Director shall not allow limited degradation of a unique 
water pursuant to subsection (C) of this Section. 

E. Nothing in this Section or in the implementation of this Section 
shall be inconsistent with § 316 of the Clean Water Act where a potential 
ater quality impairment associated with a thermal discharge is involved. 
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~8-11-10e. Narrative Water quality .t·~dard. 
~ . . - .. 

A. fJavigable waters shAll be ""free from pollutants in amounua or 
t:cabi.nAtions .~hat: 

Settle to fo~ bottom de~its that inhibit or prohibi~ the 
itation, growth or propagation of aquatic life or that impAi~ 

. recreational uses; 
~. Cause objectionable odor in the area in which the navigabl~ wate~ is 

:1ocat~di 
3. Cause off-taste or odo~ in drinking water; 
4. Cause off-flavor in aquatic organisms or waterfowl; 
5. Are toxic to humans, animals, plants or other organisms; 

. ~. ~use the growth of algae or aquatic plants that .inhibit or prohibit 
the habitation, growth or~ropa9ation of other aquatic life or that irnpa~~ 
recreational uses; . 

·7. Cause or contribute to a violation of an aquifer water quality 
standard presc~ibed in A.A.C. R18-11-405 or A.A.C. R1B-11-406; or 

B. Change the color of the navigable water from natural background 
levels of color. 

B. Navigable waters shal! be free from oil, grease and other polluta~t5 
that float as debris, foam, or scum; or that cause a film or iridesce~t 
appearance on the surface of the water; or that cause a deposit o~ a 
sho~eline, bank or aquatic vegetation. ~he discharge of lubricating oi: or 
Basoline associated with the normal operation of ·a recreational water=ra=t 
shall not be considered a violation of this narrative standard. 

R1B-ll-109. Numeric water ~lity standards 

A. ~he water qua:ity standards prescribed i~ this Se=tion and i~ 
pendix A app l y to navigable waters listed ir. Appenc.ix 3 and their 

. ibutaries. Additional numeric water ~ality standards for unique waters 
are prescribed in R1e-l1-~:2. 

B . ~he following water quality standards for fecal cDli:D~" expresse~ 
in colony forming uni~s per 100 milli~iters 0: wa~e~ (c:u / 100 m~), sha:: 
no~ be exceeded: 

1. Feca~ Coliform F3C, DW5 , P3C, A&W{l}, AS:, AgL 

2. 

30-day geome~ric mear. 
(S sample minimum) 
10% of samples for 
a 30-day pe~iod 
Single sample maximum 
Fecal coliform in 
effluent dominated waters 

30-day geometric mean 
(S sample minimum) 
10% of samples for a 
30-day period 
Single sample maximum 

200 

400 
800 

1000 

2000 
4000 

All designated uses 

200 

400 
800 

C. The following 
units, shall not be 

pH 

water quality standards for pH, expressed in standard 

Maximum 
Minimum 
Maximum change 
due to discharge 

violated: 
DWS 

9.0 
5.0 

NNS 

(Unofficial ADEO copy; current a. of 211/93) 

FBC,PBC,A&W{2} 

9.0 
6.5 

0.5 

Agl 

9.0 
4.5 

NNS 

AgL 

9.0 
6.5 

NNS 

Page: 25 



y 

D .. The following maximum allowable increase i.n .mbien~ water 
teq>era~ure, ~re •• ed ..in degrees Celsius, .hAll not be exceeded: 

Tempera~ure {3 J _ .~~' . _ . ~, A*Wedw ~wc 

--:------------ --:a.-.._ ..... _-- - - -- - - ---- . 

~AXimum increase 
due to a discharge { 4 } {S } :3 . 0 ~ . 0 
E. ~he following water ~ality standards for turbidity, ' expressed as a 

'maximum concentration in nephelometric turbidity units INTO), shall not be 
exceeded: 

l'urbidi ty }"Be I PBe, A"Ww, AkWedw A"Wc 

Rivers, streams 
and other £lowing 
waters 
Lakes, reservoirs, 

50 10 

tanks and ponds 25 10 
F. The following are the water quality standards for dissolved oxyge~, 

expressed ~n milligrams per liter (mg/L). The dissolved oxygen 
concentration in a navigable water shall not fall below the following 
minimum concentra~ions: 

Dissolved oxygen{6} A&Ww A&Wc A&Wedw 

Single sample minimum{7}{S} 6.0 7.0 1.0 
G. The following ~ater quality standards fo~ total phosphorus and total 

nitrogen, expressed in milligrams pe~ liter (mg/~) I shall not be exceeded: 

Single 
Annual 90th Sample 

mean percentile Maximum 
------ ---------- -------

Verde River and its tributaries from headwaters tc 3artlett Lake 
Total phosphorus 0.10 0.30 1.0e 
To't.al nitrogen 1. 00 1. 50 3.00 
White River, Black River , Tonto Cre~k anc their ~ribu~aries 
Total phosphorus 0 . 10 0.20 O.SO 
Total nitrogen 0.50 1.00 2.00 
Salt River and its tributaries, exceot Pinal Creek, from the con:luence 

of the White anc Black Rivers to Theodore Roosevel~ ~ake Total 
phosphorus 0.12 0.30 1.00 

Total nitrogen 0.60 1.20 2.00 
Theodore Roosevelt. Apache, Canyon and Saouaro Lakes 
Total phosphorus 0.03{a} NNS 0.60{b} 
Total nitrogen 0.30{a} NNS 1.00{b} 
Salt River below Stewart Mountain Dam to confluence with the Verde River 
Total phosphorus 0.05 NNS 0.20 
Total nitrogen 0.60 NNS 3.00 
Little Colorado River and its tributaries above Rive~ Reservoir in Greerj 

South Fork of Little Colorado River above South Fork Campgroundj Wate~ 
Canyon Creek above Apache-Sitgreaves National Forest boundary 

Total phosphorus 0.08 0.10 0.75 
Total nitrogen 0.60 0.75 1.10 
Little Colorado River at crossing of Apache Countv Road 
No. 124 
Total phosphorus 
Total nitrogen 

NNS 
NNS 

NNS 
NNS 

0.75 
1. SO 

Little Colorado River above Ditch diversion 
ea~ crossino f Arizona in-stream ,:u:-bidi ... " 

. . is less than 50 NTV) 
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Total phosphorus 
Total nitrogen , 

0 • .20 0.30 
0.70 ~ • .20 

C.75 
1.50 

Colorado Riye;. at No~h'rn International Bounda;y nea:- Morelos pam 
~tal phOBphorus BNS 0.33 
~t.1 nitrogen 'WNS::Z . 50 

, Sap Pedro ,&i v:;. from ';uniss 
<=J~tal phosphorus 

~tal nitrate ,as N 

to Benson 
NNS NNS 
NNS NNS 

B. ~he following wate:­ quality standards for 
-exceeded: 

NNS 
NNS 

NNS 
. ~o.oo 

radiochemicals shall not be 

~. In all navigable waters, the concentration of radiochemicals shall 
:not ~xceed the limits established by the Arizona Radia:ion Regulatory 
Agency in Title ~.2, Chapter 1, Article ~, Appendix A, Table II, Column .2 of 
~he Arizona Administrative Code, <effective June 3D, 1977 and no future 
.amendments), which is incorporated by reference and on file with the Office 
of the Secretary of State and with the Department. 

2. In navigable waters that are designated as domestic water sources, 
'the following water quality standards for radiochemicals shall not be 
exceeded: 

a. The concentration of gross alpha particle activity, including 
radium-226 but excluding radon and uranium, shall not exceed 15 picocu:-ies 
per liter of water. 

b. The concentration of co~~ined radium-226 and radium-22B shal: not 
'exceed 5 picocuries per ~iter of water. 

c. The concentration of strontium-90 shall not exceed 8 picocuries per 
J.iter of wate:::-. 

d. The concentration of tritium shall not exceed 20,000 picocuries per 
liter of wa-cer. 

€. The average a~~ual concentration of beta particle activity and photo~ 
emitters from man-made radionuclides shall not produce an a~~ual dose 
equivalent to the total body or any inte:::-na~ orga~ g:::-eate:::- than ~ rni::i:::-ems 
~r year. 
otnotes: 

.2 Includes A&Wc, A&Ww, A&Wedw and A&We. 
1
1j lncludes A&Wc, A&Ww and A&We . 

3 There is no water quality standard fo:::- tempera:u:::-e for the A&We 
designated use. 
{~} Does not apoly to Cholla Lake . 
{5} Does not apply to a wastewate:::- treatment plant discharge to a d:::-y 
watercourse that creates an effluent dominated wate:::-. 

1

6l The:::-e is no dissolved oxygen standard fo:::- the A&We designated use. 
7 Or 90~ saturation, whichever is less. 
8 The dissolved oxygen water quality standard fo:::- a lake shall apply 

below the surface but not at a depth greater than 1 meter . {a} means 
annual mean of representative composite samples taken from the surface and 
at 2 and 5 meter depths. 
{b} means maximum for any set of representative composite samples taken 
from the surface and at .2 and 5 meter depths. "NNS" means no numeric 
standard. 

R18-11-110. Salinity of the Colorado River 

-The flow-weighted average annual salinity in the lower main stem of the 
Colorado River shall be maintained at or below the following 
concentrations: 

Location Total Dissolved Solids 

Below Hoover Dam 723 mg/L 
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Below Parker Dam 
A~ Imperial Dam 

lU8-1.1-1.11. ~lyt.ica.l ~.thoM 

747 mg/L 
879 mg/L 

A. Analysis of a sample taken to determine compliance with a water 
quality standard shall be in accordance with an approved analytical method 
~re8cribed in Title 9, Chapter 1~, Article 6 of the Arizona Administrative 
Code or an alternative analytical method that is approved by the Director 
of the Depar~ment of Health Services pursuant to A.A.C. R9-14-607(B). 

B. A test result from a sample taken to determine compliance with a 
~ater quali~y standard shall be. valid only if the sample has been analyzed 
by a laboratory that is licensed by .the Arizona Department of Health 
·Services for the analysis performed. 

A. The classification of a navigable water as a unique water shall be by 
rule. 

~. The Director may adopt, by ~le, site-specific water quality 
standards to maintain and protect existing water ~ality in a unique water. 

C. Any person may nominate a navigable water for classification as a 
~ique wate~ by filing a petition for rule adoption with the Department. A 
petition for rule adoption to classify a navigable water as a unique water 
:shall include: 

1. A map and a description of the navigable water; 
2. A written statement in support of the nomination, i~cluding specific 

reference to the applicable criteria for unique waters classi:icatio~ as 
Drescribed in subsection (D) of this Section; 

3. Supporting evidence demonstrating that one or more of the applicab:e 
uniaue waters criteria nrescribed in subsectio~ (D ) 0: t~~s Sectio~ has 
been met; and • 

4. Relevant water quality data . 
D. A naVigable water may be classifiec as a unique water by the Director 

upon a finding that the navigable water is an outstanding state resource 
water based upon one 0: the following criteria: 

1. The navigable water is of exceptional recreational or ecologica~ 
significance because of its unique attributes, including but not limited 
to, attributes related to the geology, flora, fauna, water quality, 
aesthetic values or the wilderness characteristics 0: the naVigable water . 

2. Threatened or endangered species are known to be associated with ·the 
navigable water and the existing water quality is essential to the 
maintenance and propagation of a threatened or endangered species or the 
navigable water provides critical habitat for a threatened or endangered 
species. Endangered or threatened species are identified on the following 
lists which are hereby incorporated by reference and on file with the 
Office of the Secretary of State and with the Department: 

a. Endangered and Threatened Wildlife and Plants, SO CFR, §§ 17.11 and 
17.12 (revised as of July 15, 1991); 

b. "Threatened Native Wildlife of Arizona," Arizona Game and Fish 
Department (July 21, 1988); .. 

c. List of protected groups of plants prescribed in A.A.C. R3-1-615 and 
A.A.C. R3-1-616 (January 17, 1989); 

d. List of Migratory Birds, SO CFR § 10.13 (AprilS, 1985); 
e. "Endangered and Threatened Species of Arizona," U.S. Fish & Wildlife 
rvice . (Summer ~991) . 

·E. The following navigable waters are classified as unique waters: 
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l. " The Wes: Fork of the Lit:le Colorado River, above Gove=nment Sp:-ings; 

~. '~Creek, including Lhe We.t Fork of Oak Creek; 
.3. _ .Reople' s canyon Creek, .t.l:.i.but.&ry ~o SaIlta Maria R.i ver ; 
~. ~urro Creek, above its confluence with Boulder Creek; 
"s. "Francis 'Creek, Mohave and Yavapai counties; 
~. Bonita Creek, tributary to the uppe:- Gila River; 
i. Cienega Creek, from 1-10 bridge to Del Lago Dam, Pima County. F. 

~he following water quality standards apply to the listed unique waters. 
~ater quality standards prescribed in this subsection supplement or 
.supersede the wate:- quality standards prescribed pursuant to R1B-l1-109. 

~. The 'Wes: Fork of the Little Colorado Rive:-, above Government Springs: 

"Parameter 

Fecal coliform{a} 

pH (standard units) {b} 
'Temperat.ure{b} 
Dissolved cxygen{b} 
Total dissolved Bolids{b } 
Chromi Ur.1 (D) {a} 
Zinc (D) {a} 

Standard 

200 cfu/100 ml 
(single sample maximum) 
no change due :0 discharge 
no increase due :0 discharge 
no decrease due t~ discharge 
no in~rease due :0 discharge 
10 1i9/L 
110 1i9/L 

2. Oak Creek, in~luding 
Parame':.er 

the Wes: Fork of Oak Creek: 

Fecal coliform{a } 
pH (s:ancard units ) {b } 
Ni:rogen (7 ) {a} 

Chromium (D) {a} 
Zinc (D) {a} 
Turbiditv chanoe due 
to disch~rge{b) 

S:ancarc. 

150 ciu/100 ml* 
no change due t.o discharge 
:.00 mg/L (a~~~a: mean ) 
2.50 mg/~ {90:t percen:ile ~ 
~.50 ms / L (single sample 
maximum ) 
C.10 mg/L (annual mean ) 
0.25 mg / L (90~h percen~ile ) 
0.30 mg / L (single sample 
maximum ) 
5 1i9/L 
50 1i9 /~ 

3 l\"TU 
* Geome:ric mean 0: a 
calendar ~on:h. 

randorr. se~ 0: a minimum 0: ten samples 

3. People'S Canyon 
Parameter 

Creek, tributary to San:a Maria River: 

Temperature{b} 
,Dissolved oxygen{b} 
Turbidity chanoe due 
to discharge{b) 
Arsenic (T){b} 
Manganese (T){a) 
4. Burro Creek, above its 
Parameter 

Fecal coliform{a} 

Manganese , (T) {a} 
S., , Francis Creek, Mohave 

Cunoffici.l ADEQ copy; current ., 01 2/'/93) 

Standard 

no increase due to discharge 
no decrease due to discharge 

5 l-."TU 
20 ~g/L 
500 1i9/L 

confluence wi~h Boulder Creek : 
Standard 

SOD cfu/100 ml 
(single sample maximum) 
500 1i9/L 

and Yavapai Counties: 

in any 
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Parame~e=-

Fecal eoliform{a} 

Manganese {T) {a} 
Abbreviations: 

(D) ~eans dissolved fraction 
(T)means total recoverable 

Standard 

500 cfu/100 ml 
(single .ample maximum) 

SOD ~g/L 

NTU means nephelometric turbidity unit 
mg/L means milligrams per liter 
~g/~~eans ~icrograms per liter 
cfu/ml means colony forming units per milliliter 
{a} ~eans that the numeric water quality standard supersedes a water 

quality standard prescribed in R1S-ll-109 or Appendix A. 
{b} means that the numeric water quality standard supplements the wate~ 

quality standards presc~ibedin R18-l1-109 and Appendix A. 

~18-11-113. Effluent dominated waters 

A. The classi:ication of a navigable ware=- as an e::luent do~inated 
wate~ shall be by =ule. 

B. The Director may adopt, by rule, site-s?ecific wate~ quality 
standards for an effluent dominated water. 

C. Any person may submit a petition for rule adoption requesting that 
the Director classify a navigable water as an effl~ent dominated wate=-. 
The petition for rule adoptior. shal l include: 

1. A map and a des=ription of the navigable wate=-. 
2. Information that demonstrates that the naviga~le wate=- cons~s:s 

primarily of discharges of treated wastewate=-. 
D. The following navigable waters are classified as effluent do~ina:ed 
:e=-s : 
1. In the Colorado River Main Stern Basin: 
a. Bright Angel Wash from Grand Canyon wastewater treatment pla~t (~~~? ) 

outfal l to confluence with Cataract Creek. 
b. Cataract Creek from Williams WWTP outfall to 3 k~lometers do~stream 

from the outfall . 
c. Holy Moses Wash from Kingman ~~? outfall to ~ kilometers do~stream 

from the outfall . 
d. Unnamed wash, tributa~ to Bright Angel Creek, f=-om Grand 

Canyon-North Rim WWT? outfall to 1 kilometer downstream from the outfa::. 
2. In the Little Colorado River Basin: 
a. Black Creek from Ft. Defiance WWTP outfall to the confluence wit~ Ric 

Puerco River . 
b. Dry Lake .. 
c. Lake Humphreys. 
d. Lower Walnut Canyon Lake. 
e. Ned Lake. 
f. Pintail Lake. 
g. Rio de Flag from City of Flagstaff WWTP outfall to confluence ""ith 

Little Colorado River. 
h. Telephone Lake. 
3. In the Middle Gila River Basin: 
a. Agua Fria River from Surprise WWTP outfall to 5 kilometers downstream 

from the outfall. 
b. Agua Fria River from El Mirage WWTP outfall to 8 kilometers 
wnstream from the outfall. 
c. Agua FriaRiver from Avondale WY.'TP out!all to confluence with the 
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Gila ' River. 
d. Agua Fria River (Below confluence with unnamed w ... h receiving treated 

~stewater from Prescott Valley WWTP to State Route 169) . 

e. , Unnamed wash {From ~0Wll ...cf .Prescott Valley WW'!'? outfall ~o .J:onfluence 

'thAgua Fria River) . 
f. Gila River from Florence ~p outfall to 5 kilometers downstream from 

the outfall. 
g. Gila River from confluence with the Salt River to Gillespie Dam. 

h. Queen Creek from Superior WWTP to B kilometers downstream from the 

outfall. 
i. Unnamed wash from Gila Bend WWTP outfall to confluence with Gila 

JUve=_ 
j. ~nnamed wash from Luke AFB WWTP outfall to the confluence with Agua 

.:p.r.ia 'River. 
k. Unnamed wash from Queen Valley WWTP outfall to 3 kilometers 

downstream from the confluence with Queen Creek. 

~. In the Rio Yaqui Basin: 
a. Mule Gulch, from Bisbee WWTP to confluence with Whitewater Draw. 

b. Unnamed wash from Bisbee-Douglas International Airport WWT? outfall 

to Whitewater Draw. 
5. In the Salt River Basin: 
4. Pinal Creek :ro~ Globe WWT? outfa~l to 5 kilometers ciownstrea~ fro~, 

the outfall. 
b. · Salt River irom 23rci Avenue ~~P outfal~ to confluence with the Gila 

'River. 
6. In the San Pedro River Basin: 

.a.. Un..T'lamed wash irolll Oracle WWTP outfa~l to confluence wi th Big Wash. 

b. Walnut Gulch from Tombstone ~~P outfall to confluence with the San 

Pedro River. 
7. !n the Santa C~Z River Basin: 
a. North Branch of the Santa Cruz Wash :roffi the Casa Grande ~~? outfa:: 

to confluence ~ith the Santa C~z Wasr. , 

b. Santa Cruz River from City of Nogales ~'7P outfall to Jose?hine 

Canyon. 
c. Santa Cruz River fro~ Roger Road WWTP outfall to Baumgartner Roac 

crossing. 
e. !n the Upper Gila River Basin: 
a. Bennet Wash from Arizona Dept. of Corrections-Safforc ~'TP outfall tc 

Gila River. 
b. Cammerman Wash from Arizona Dept. of Corrections-Globe WWT? outfall 

to 3 kilometers downs:ream from the outfall. 

9. In the Vercie River Basin: 
a. American Gulch from Payson WWTP outfall to the East Verde River. 

b. Bitter Creek from Jerome WWTP outfall to 2.5 kilometers downstream 

from the outfall. 
c. Jack's Canyon Wash from Big Park WWTP outfall to confluence with Dry 

Beaver Creek. 

R1S-11-114. Mixing Zones 

A. The Director may, by order, establish a mixing zone in a navigable 

water. Mixing zones are prohibited in ephemeral waters or where there is 

no water for dilution. 
B. The owner or operator of a point source seeking the establishment of 

a mixing zone shall submit a mixing zone application to the Department on a 

'itandard fOIin that is available from the Department. The application shall 

nclude: , " 
l. Identificati6n ~f the pollutant for which the mixing zone is 
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reque.sted; 
~. A proposed ou~fall desigr.; 
3 . . A definition of the .boundary of the proposed ~ixing zone. For 

purpo.es .of t.his 8ubse::~ion, the boundary of .a mixing zone means the 
cation where the concentration of treated wastewate~ ac~oss a transect of 
e navigable water differs by less than five pe~cen:. 
~. A complete and detailed description of the existing physical, 

biological and chemical conditions of the receiving wate~ and of the 
predicted impact on such conditions from the proposed mixing zone. 

5. lnformation which demonstrates that there will be no acute toxicity 
in the proposed mixing zone. 

C. The Depa~tment shall review the application fo~ a mixing zone to 
determine -whether the application is complete. If the application is 
~ncomplete, the Department shall identify in writing the additional 
~nformation that must be submitted to the Department before the Departmen: 
can take administrative action on the application fo~ a .mixing zone. 

D. When the application for a mixing zone is complete, the Departme~: 
shall make a prelimina~ determination of whethe~ to es~a~lish the mix~~s 
zone. The Depa~tment shall give public notice and conduct a public hear~ns 
on whe=he~ to establish a mixing zone pursuant to the admi~istrative 
procedures presc~ibed in A.A.C. R1S-1-401 and ~.A.C. R18-1-402. 

E. In making the determination of whe~he~ ~o g~a~: o~ deny t~e request 
for the establishment of a mixinq zone, the Directo~ shall consider the 
following factors: sediment deposition, bioaccumulatio~, bio=oncent~atior., 
predicted exposure of biota and the likelihood that resident biota will be 
.adversely affected, whether there will be acute toxicity in the mixing 
zone, the kno~~ or p~edicted safe exposure levels for the polluta~t 0: 
concern, the likelihood of adve~se human healt!"! effects, the size of the 
mixing zone, location of the mixing zone relative to biologically sensitive 
areas in t~e navigable water, concentration gradient within the mixins 

one, the physical habitat, the potential fo~ attraction of a~~a:ic l~:e to 
e mixing zone, and the cum~la:ive impacts 0: othe~ mixing zones and other 

discha~ges to the navigable water. 
F . . The Directo~ shall deny the ~eques: ~o es:ablis~ a mixi~s zo~e :: 

water quali~y standards outside the bounda~ies . of ~he proposed m~x:ns zo~e 
will be violated or if concentrations 0: pollutants within the proposed 
mixing zone will cause acute toxici~y to aqua~ic life. Denials 0: 
applications for a mixins zone shall be in wri~ing and shall s~ate the 
reasons fo~ the denial. If the Directo~ determines that a mix ins zone 
should be established, he shall issu~ an order to es~ablish the mixing 
zone. The Di=ector may include conditions in the o~de~ that the Directo~ 
deems are necessa~ to protect human health and the designated uses of the 
navigable water. A copy of the Director's decision ·and orde= shall be se~t 
by certified mail to the applicant. 

G. Any pe~son who is adversely affected by an orde~ of the Directo= 
pertaining to a mixing zone may appeal the Director's decision to an 
administrative law judge pursuant to A.R.S. § 49-321. 

H. A mixing zone shall be reevaluated upon issuance, reissuance or 
modification of the National Pollutant Discharge Elimination System permit 
for the point source or modification of the outfall structure. 

I. The length of the mixing zone shall not exceed 500 meters in flowins 
streams. The total horizontal area allocated to all mixing zones on a lake 
shall not exceed 10% of the surface area of the lake. Adjacent mixing . 
zones in a lake shall be no closer than the greatest horizontal dimension 
of any of the individual mixing zones. 

J. A mixing zone shall provide fo~ a zone of passage of not less than 
0% of the cross-sectional area 0: the ~iver o~ stream . 

K. The discharge outfall shall be designed to maximize initial dilution 
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· of the treated wascewace~ in a navigable wacer. 

1118-1.1-1.1S. Nutriant wai ... r. 

A. 7he wate~ quality standards for total phosphorus and total nitrogen 
y be waived on a discharger-specific basis fo~ a discharge to an 

~phemeral wate~ which is tributary to a navigable water for which wate~ 
~ality standards fo~ total nitrogen or total phosphorus are presc~i~ec in 
A.A.C. R18-11-109(G). 

B. A discharger who seeks a nutrient waiver shall submit an application 
to the Department on a standard form that is available from the Department. 
7he application shall include: 

~. Identification of the applicant. 
2. Information on the discharging facility, including: 
a. Date the facility was placed in service; 
b. Location of the facility; 
c. Locacion of the discharge point; 
d. Wastewater treatment methodi and 
e. Discharge :low. 
3. Information on the receiving navigable wate~, incluc!ing: 
a. Name 0: the receiving waceri 
b . Months 0: the yea~ the receiving wate~ is normally d~i 
c. Distance in river miles to the nearest do~~s:ream navigab~e wate~ 

with perennial !lowi and 
d. Distance from the point of discha~ge to the point where the :low goes 

subsu~face during an average dry season. 
4. Info~lation which demonstrates that the navigaD~e water is :ree :~o~ 

pollutants in amounts o~ corrJ:::,inations which cause the srowth of algae C~ 
aquatic plants that inhibit or prohibit the habitation, grow:r. or 
propagatior. of othe~ aquatic life or that impai~ recrea~ional uses . 

5. Wate~ ~ality data, including: 
a. Monthly ave~age, ninetieth pe~centile and single sample maxirnu~ 

concentrations of total phosphorus and total nitrogen as measured at the 
point 0: discharge; 

b. Monthly ave~age, ninetieth percentile and single sample maximurr. 
concentrations 0: tota: phosphorus and total nitrogen as measu~ec at a 
downstream control point established by the Department; anc 

c. Discharge :low at the time of sampling. 
C. The Department shall review the application fo~ completeness anc 

shall notify the applicant in writing whethe~ the application is complete 
or whether additional information needs co be subffiitted co che Department. 

D. Once an application for a nutrient waiver is complete, the Depa~tmen: 
shall make a prelimina~ determination 0: whether to grant or deny the 
nutrient waiver. The Department shall issue public notice and conduct a 
public hearing on whether the request for a nutrient waiver should be 
granted pursuant to procedures prescribed in A.A.C. R18-1-401 and A.A.C 
R1B-1--402. 

E. The Director may, by order, grant a nutrient waiver provided the 
discharge will not cause a violation of a water quality standard for to~al 
phosphorus or total nitrogen in any downstream, perennial navigable wate~ 
or cause a violation of narrative standards prescribed in R18-11-106. A 
copy of the Director's decision and order _shall be sent by certified mail 
to the applicant. 

F. Any person who is adversely affected by an order granting or denying 
a nutrient waiver may appeal the decision to an administrative law judge 
pursuant to A. R.S. § 49-321. 

G. A nutrient waiver shall be for a fixed term not to exceed five yea~s. 
~ nutrient waiver shall be reevaluated upon issuance, reissuance or 
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modi:ication 0: the National Pollutant Discharge Elimination System pe~,it 
for the point .o~e. 

othing in this Article shall be construed to prohibit fisheries 
management activities by the Arizona Game and Fish Department or the U.S . 
Fish and Wildlife Service. This provision does not exempt fish ha~=he~ies 
zrom National Pollutant Discharge Elimination System permit requirements . 

A. Nothing in this Article shall be construed to prevent the routine 
~hysical or mechanical maintenance of canals and the municipal park lakes 
identified in Appendix B . Physical or mechanical maintenance includes 
dewatering, lining, dredging and the physical, biological or chemical 
control 0: weeds and algae. Increases in turbidity that result from 
physical or mechanical maintenance activities are permitted in canals an= 
the municipal park lakes identified in Appendix B. 

B. ~he discha~ge of lubricating oil that is asso=iated with the sta~:-~? 
of well pumps which dis=harge to canals shall not be considered a violation 
0: R1B-1.1-10B (B) . 

R18-11-118. DalIls and =lood control .structures 

A. Increases in tu~bidity that res~lt from the routine physical o~ 
mechanica l maintenance of dams and flood control s~ructures shall no~ be 
construed as violations 0: this AYticle . 

B. Nothing in this AYt:~le sha:~ be const~ued to ~e~:~e a perso~ ~~~ 
o e~a:es a dam o~ flood control st~uc:u~e to ope~ate such s:~uc:~~e so as 

cure or mitigate a n exceedance of a wa:e~ ~a::ty standa~d causec by 
anothe~ person. 

R1S-11.-119. Natural background 

Where the concentration of a pollutant exceeds a wa:e~ quality s~anda~d 
and the exceedance is not caused by human activity but is due solely ~o 
naturally-occur~ing conditions, the exceedance shal l not be conside~e= a 
violation of the wate~ quality standard. 

R18-11-120. Enforcement 

A. Any person who causes a violation of a water quality standard or a ny 
provision of this Article is subject to the enforcement provisions 
prescribed in Title 49, Chapter 2, Article 4 of the Arizona Revised 
Statutes. . 

B. A numeric water quality standard may be established at a 
concentration that is below the practical quantitation limit . In such 
cases, the water quality standard is enforceable at the practical 
quantitation limit. The applicable practical quantitation limits are 
prescribed in Appendix C of this Article. . 

C. Compliance with acute aquatic and wi.ldlife criteria shall be 
determined from the analytical test result of either a one-hour composite 
sample or a grab sample. Compliance with chronic aquatic and wildlife 
criteria shall be determined from the arithme~ic mean of the analytical 
~sults of samples collected over a period of four consecutive days at a 

nimum rate of one sample per day . 
D. A person is not subject to penalties for violation of a water quality 
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· standa~d provided that .uch person is in compliance with the provisions 0: 
~ compliance schedule i •• ued ~ursuant toR18-11-~21. 

A. A schedule to bring an existing point source into compliance with a 
~ater quality standard .dopted after August l3, 1986 may be established in 
a National Pollutant Discharge Elimination System permit for the existing 
point source. A compliance schedule for an existing point source shall 
require compliance with a discharge limitation based upon a water quality 
standard no later than three years after the effective date of the water 
~ali~y standard. In order for a schedule of compliance to be 'grantee, the 
owner or operator of the point source shall demonstrate that all 
~equirements under S 301(b) and § 306 of the Clean Water Act have heen 
achieved and that the point source cannot comply with a discharge 
limitation based upon the water quality standard through the applicatio~ 0: 
existing water pollution control technology, operational changes or so~rce 
reduction. 

B. A schedule of compliance shall not be established in a Nationa: 
Pollutant Dis=harge Elimination System permit for a new point source. ?cr 
purposes of this subsectior., a new point source means a poi:1t source, the 
CO:1struction 0: which commences after the effective date 0: a water ~~a:~ty 

· standard. Commencement of construction means that the owner or ooeraeor 0: 
the point source has obtained the federal, state and local approvals or 
permits necessary to begin physical constructio:1 of the point source an~ 
either: 

1. On-site physical construction program has begun; or 
2. 7he owner or operator has e:1tered into a contract for physical 

constru=t i on of the point source and the contract cannot be cance:le= or 
odified without substantial loss. For pu::,?oses of this paragraph, 
rubstantial loss" means in excess of ten percent 0: the total cos: 

_ncurred for physical constructie~. 
C. A schedule to bring a point source discharge 0: storm water into 

compliance with a water quality standard ffiay be established ir. a Natio~a: 
Pollut.ant Discharge Eliminatio:1 System permit.. A compliance schedi,;.le fer a 
storm water discharoe shall reauire imDlementation 0: all reasonable and 

-' - . 
cost-effective best ffianagement practices to control the discharge 0: 
pollutants in storm water. A compliance schedule shall re~ire co~?~:a:1ce 
with a water quality standard but no later than ten years after the 
effective date of the water quali-;y s:.andard. 
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I NOTES : 

1 . pll <lnd temp~ratllre ar~ (i~ld meaollr e m'!nlfl l;tken ilt till"! 
gam'! time and loc:.tlon aa the water samples destined for the 
)"bnra l ory "nollyola of lInvnonla . 

2 If (i~ld m~aolJred pll lind/or t emperatu r e valueo f a II 
bl?lwe f'n t he ","Ww ltcute Totill AmmonIa tabular Viii lies. r o ililtl 
field me.19l1recl vallll!s accorctlnq to otancla r·d n,iC'llti(l r. 
rOIlIl () i IHI procedureo to nearent tabulilr vallie! lo determine tllC! 
~lOm()"ll' fltanctilrd. 
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~pendix B. ~is: 0: Navigable Waters and Designated Uses 

Navigable water 

COLORADO MAIN S~ RIVER BASIN 

.A-10 Backwate!"' 

.A-i Backwater 
Agate . Creek 
Alamo l..ake 
Big Sandy River 
·Big Springs Tank 
~ill Williams River 
Blue Tank 
Boucher Creek 
Boulde::- Creek 
Bright Angel Creek 
Bright Angel Wash{:} (Grand Canyon 

WWTP to Catarac: Creek) 
Bull Rush Canyon Wash 
Burro creek{2} (above con:luence 

with Boulde:- Creek) 
Cataract Creek (Headwaters to 

Williams WWT? ) 
Cataract Creek{l} (Williams WWT? ~o 

3 km downstream ) 
Cataract Creek (Below 3 km 

downstream 0: Wi::iams ~~? ) 

Cataract Lake 
Chuar Creek 
Cibola Lake 
City Rese=-voi:-
Clea!"' Creek 
Colorado River (~ake Powe:l to 

Topock) 
Colorado Rive!"' (Topock to Mexico) 
Coors Lake 
Cottonwood C!"'eek 
Crystal Creer:. 
Deer Creek 
Detrital Wash 
Diamond Creek 
Dogtown Reservoir 
Dragon Creek 
Francis Creek{2} 
Garden Creek 
Gila River (See listing in Middle 

Gila River Basin) 
Grand Wash 
Granite Park Canyon Creek 
Grapevine Creek 
Grapevine Wash 
Hakatai Creek 
Hance Creek 
Havasu Creek 
Hermi t Creek . . .. 
Holy Moses Wash {l r : (Kingman , , 

(Unofflci.l ADEQ copy; current ., of 2'1,93) 

Des ignate.O 118e 

A&Ww, FBC, FC 
A&Ww, FBC, FC 
A&Wc, nc, DWS, 
A&Ww, FBC, FC 
A&Ww, FBC, FC, 
A&Wc, FBC, FC, 
A&Ww, FBC, FC, 
A&Ww, FBC, FC, 
A&Wc, FBC, DWS, 
A&W .... · , FBC , FC , 
A&Wc, FBC, DWS, 
A&Wedw, PBC 

A&We, PBe 
A&W .... ·, FBC, FC, 

A&Wc, FBC, DWS, 

A&Wed .... ·, PBC 

A&W:: , FBC, FC, 

A&W:: , FEC, DWS, 
A&Wc, FBC, DWS, 
A&W .... -, FBC, FC 
A&W .... · , FBC, DWS, 
A&Wc, FBC, DWS, 
A&Wc, FBC, DWS, 

A&W",' , FBC, DWS, 
A&W",', FBC, FC 
A&Ww, FBC, DWS 
A&Wc, FBC, DWS, 
A&Wc, FBC, DWS, 
A&We, PBC 
A&Wc, FBC, FC, 
A&Wc, FBC, DWS, 
A&Ww, FBC, DWS, 
A&Ww, FBC, DWS, 
A&Wc, FBC, DWS, 

A&We, PBe 
A&Wc, FBC, FC 
A&Wc, FBC, DWS, 
A&We, PBC 
A&Wc, FBC, DWS, 
A&Wc, FBC, DWS, 
A&Wc, FBC, DWS, 
A&Wc, FBC, DWS, 
A&Wed",', PBC 

FC 

AgL 
AgL 
AgL 
AgL 

FC 
AgI, AS'~ 

-'" t' .... 

AS':" 

FC, AS': , AS':" 

AS': , AS':" 

':'''" - '- , AS':' 
FC 

FC 
FC 
FC, AS: , AS:" 

Fe, AS': , AS'::'" 

FC 
FC 

AgL 
FC, AgI, AgL 
FC 
FC, AgL 
FC 

FC 

Fe 
Fe 
Fe, AgI, AgL 
FC 

Page: 44 



Wlo."":'P to S krn downs:.rearn ) 
H.onl Creek A&Wc, ?BC, DWS, PC 
Hualapai Wash A&Ww, PB: 
Bunter's Hole Backwater MW ..... , nc, FC 
lmperial Rese:-voir A&W ..... , FEC, DWS, }PC, Ag!, AgL 
~.cob Lake A&W ..... , FBC 
Xaibab Lake A&Wc, FBC, DWS, FC; Ag~ , AgL 
lCaibito Creek A&W ..... , FBC, FC, AgL 
Kanab Creek A&W ..... , FBC, DWS, FC, AgL 
Kirkland Creek A&W ..... , FBC, FC, Agl, AgL 
Xwagunt Creek A&Wc, FBC, DWS, FC 
Laguna Reservoir A&W ..... , FBC, DWS, FC, AgI, AgL 
Lake Havasu A&W ..... , FBC, DWS, FC, Ag!, AgL 
Lake Mead A&Wc, FBC, DWS, FC, Agl, AgL 
Lake Mohave A&Wc, FBC, DWS, FC, AgI, AgL 
Lake Powell A&Wc, FBC, DWS, Fe, Ag1, AgL 
Lonetree Canyon Creek A&W ..... , PBC, DWS 
Mart.inez Lake A&W ..... , FEC, FC, Ag! , Agi. 
Matkatarniba Creek A&Wc, F3C, DWS, FC 
Mittry Lake A&Ww, FBC, FC 
Mohave Wash A&We, PEC 
Monument Creek A&Ww, FEC, DWS, FC 
Nanko ..... eap Creek A&Wc, FEC, DWS, FC 
National Canyon Creek A&Wc, FBC, DWS, FC 
Navajo Creek A&Ww, FBC, FC, AgL 
North Canyon Creek A&Wc, FBC, DWS, FC 
010 Creek .A&Ww, FBC, DWS, FC 
Paria River A&Wc, FBC, DWS, FC 
Pee:;:>le's Canyon Creek(2} A&Ww, FBC, Agi. 
Phant.om Creek A&W::, FBC, Dv.'S, t;',.... · '-
Pipe Creek A&W::, F3C. DWS, FC 
Pre~:y Wa:.e:::- Lake A&W ..... , FBC, Fe-
Quigley Ponds A&Ww, FBC, FC 
Red Canyon CreeK A&W .... , FBC, DWS 
Redondo Lake A&W ... , , FBC, FC 
Roaring Springs Creek A&Wc, FEC, DWS, FC 
Royal Ar::h Creek A&Wc, FEC, DWS, FC 
Ruby Creek A&w::, FEC, DWS, t;',.... · "-

Sacramento Wash A&We, PBC 
Saddle Canyon Creek A&Wc, FEC, FC 
Santa Fe Reservoi:::- A&Wc, FEC, DWS, t;',.... · "-
Santa Maria Rive:::- A&Ww, FEC, FC, Ag! , Ag:' 
Sapphire Creek A&Wc, FBC, DWS, FC 
Sawmill Wash A&Ww, PEC, AgL 
Serpentine Creek A&Wc, PBC, DWS, FC 
Shinumo Creek A&Wc, FBC, DWS, FC 
Short Creek A&We, PEC 
Slate Creek A&Wc, FBC, DWS, FC 
Spencer Canyon Creek A&Wc, FBC, FC 
Spring Canyon Creek A&Wc, FEC, DWS, FC 
Stone Creek A&Wc, FEC, DWS, FC 
Tapeats Creek A&Wc, FBC, ·DWS, FC 
Three Springs Creek A&Wc, FEC, DWS, FC 
Thu.T'lder River A&Wc, FEC, DWS, FC, AgL 
Topock Marsh A&Ww, FBC, DWS, FC, Ag~ , AgL 
Trail Canyon Creek A&Wc, FEC, DWS, FC 
Travertine Falls Creek A&Wc, FEC, DWS, FC 
Trout Creek A&Ww, FEC, FC, AgL 

OJ ' 

~f't ,. 
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Turquoiae Creek 
tlnkar Creek 
llnn&med Wash { 1 } (Grand Canyon, North 

Rim WW'TP to 1 km downstream) 
Upper City Re8ervoi~ 
Vasey'. Paradise 
Virgin River 
Vishnu Creek 
Warm Springs Creek 
Wellton Canal 
wellton Ponds 
Whit.e Creek 
~ia Manua Park Lake 
"YPG Pond 
~uma Area Canals above municipal 

wat.er t.reatment plant intakes 
Yuma Area Canals below water 

t.reat.men~ plan~ in~akes and all 
drains 

~=7TLE COLORADO RIVER BASIN 

Antelope Lake 
Ashurst Lake 
Barbershop C~~yon Creek 
Bear Canyon Creek (Tributary to 

Blue Ridge Reservoir) 
Bear Canyon Creek (Tributary to 

Willow Creek ) 
Bear Canyon Lake 
Becker Lake 
Billy Creek 
Black Canyon Creek 
Black Canyon Lake 
Black Creek (New Mexico Border to 

Fort Defiance WWTP) 
Black Creek{l} (Fort Defiance ~~P 

to the Puerco River) 
Blue Ridge Rese~oir 
Boot Lake 
Buck Springs Canyon Creek 
Bunch Reservoir 
Camillo Tank 
Carnero Lake 
Chevelon Canyon Lake 
Chevelon Creek 

'Chevelon Creek, West Fork 
Chilson Tank 
Cholla Lake 
Clear Creek 
Clear Creek Reservoir 
Coconino Reservoir 
Colter Creek 
Colter Reservoir 
Concho Creek 
Concho Lake 
Cow Lake 
Coyote Creek 

(Unofficiel ADEQ copy; current a. of 2,"93) 

A'Wc, FBC, DWS, FC 
A'Wc, FBC, DWS, FC 
A'Wedw, PBC 

A'Ww, 'FBC, 7C 
A&wc, FBC I DWS, FC 
A'Ww, FBC, FC, AgI, Ag~ 
A&Wc, FBC, DWS, FC 
A'Ww, FBC, DWS 
DWS, AgI, AgL 
A&Ww, FBC, FC 
A&Ww, FBC, DWS, FC 
A&Ww, FBC, FC 
A&Ww, FBC, FC 
DWS, AgI, AgL 

AgI, AgL 

A&Ww, FBC, PC, Ag:, Ag~ 
A&Wc, FEC, FC, Ag:, Ag~ 
A&Wc, FBC , FC, AgL 
A&Wc, FEC, FC, AgL 

A&Wc, FBC, Fe, AgL 

A&Wc, FBC,FC, Ag:, A;~ 
A&W=, FB:, FC, AgL 
A&Wc, FBC, FC, AgL 
A&Wc, FEC, FC, Ag~, Ag~ 

A&Wc, FEC, DWS, Fe, Ag:, AS~ 
A&Ww, FBC, Ag1, AgL 

A&Wed .... ·, PBe 

A&Wc, FEC, FC, Ag~, AgL 
A&W .... ·, . FEC, AgL 
A&Wc, FEC, Fe, AgL 
A&Wc, FBC, FC, AgI, AgL 
A&Ww, FBC, Ag~ 

A&Wc, FBC, FC, AgL 
A&Wc, FBC, FC, Ag1, AgL 
A&Wc, FBC, FC, Ag1, AgL 
A&Wc, FBC, FC, AgL 
A&Ww, FBC, AgL 
A&Ww, FBC, FC, AgL 
A&Wc, FBC, DWS, FC, AgL 
A&Wc, FBC, FC, Ag1, AgL 
A&Wc, FBC, FC, AgI, AgL 
A&Wc, FBC, FC, AgL 
A&Wc, FBC, FC, AgL 
~'ww, FBC, FC, AgL 
h&WC, FBC, FC, Ag1, AgL 
A!;;W .... ', FEC, AgL 
)~wc, FBC, FC, Ag1, AgL 
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Crisis Lake (Snake Tank ~2 , 
Dane canyon Creek 
Daves Tank 
Deep Lake 
Dry Lake { 1 } 
~ast Clear Creek 
·Fish Creek 
Fool's Hollow Lake 
Ganado Lake 
General Springs Cree}: 
Hall Creek 
Hart Canyon Creek 
Hidden Lake 
Horse Lake 
Huffer Tank 
Hulsey Creek 
Hulsey Lake 
Jack's Canyon Creek 
Kinnikinick Lake 
Knoll Lake 
Lake Humpr.reys{~} 
Lake Mary, lowe::­
Lake Mary, uppe::­
Lake of the Woods 
Lee Valley Creek 
Lee Valley Reservo~::­
Leonard Canyon Creek 
Leonard Canyon Creek , Bas: Fc::-k 
Leonard Canyon C::-eek, ~~ddl e Fo::-k 
Leonard Canyon Creek, ~es: Fork 
Li~tle Colorado R:ve::- (Be:o~ ~~~a~ 

Rese::-voir ) 
Li~:le Colorado Rive::- (Wes: Fc::-k 

below Governmen: S~r:'ncs ) 
Li~tle Colorado Rive= {2 }- (Wes: Fo::- k 

above Governmen: Sp::-inss ) 
Li~tle Colorado R~ve::-, Eas: Fork 
Little Colorado Rive~, Sou~~ ~o~k 
Li~~le George Rese: .... vo:::-
Li~tle Mormon Lake 
Little Ortega Lake 
Long . Lake, 10we::-
Long Lake, uppe::-
Long Tom Tank 
Lower Walnut .Canyon Lake{l} 
Lyman Reservoir 
Mamie Creek 
Marshall Lake 
Merritt Draw Creek 
Mexican Hay Lake 
Milk Creek 
Miller Canyon Creek 
Miller Canyon Creek, East Fork 
Mineral Creek 
Mormon Lake 
Morton Lake 
Mud Lake 
Ned Lake{l} 

(Unofflclll ADEO copy; current I' of 2/'193) 

A&Ww, FBC, AgL 
A_We, rac, PC, AgL 
A_Ww, ::"BC, .AgL 
A"Ww, FB::, ..AgL 
A&Wed..., 
A& W::, FB C, 'PC, Ag:, 
A_Wc, FBC, Fe 
A&We, FBC, FC, Ag~ 

A&W",', FBC, FC, Ag: 
A&Wc, FBC, FC, Ag~ 

A&W:, FBC, FC, AgI, 
A&W:, FBC, FC, AgL 
A&Ww, FBC, FC, AgI, 
A&Ww, FBC, AgL 
A&Ww, FBC, FC, AgL 
A&W:, FBC, FC 
A&Wc, FBC, FC 
A&Ww, FEC, FC, AS:, 
A&We, FEC' FC, AgL 
A&Wc, FB:, FC, Ag~ 

A&Wedw, ?BC 
A&Wc, :8:, ~: / ~S~ 

A&W:, FEe, DWS, FC, 
A&Wc, 
A&Wc, 
A&We, 
A&r.;:: , 
A&;";c , 
A&"~= , 
A&W: , 
A&",-i ·,·; , 

h&W: , 

h&-;..J:: I 

he;. w:: , 
A&W",' , 
A&W",' , 
A&W",', 

F3:, 
F3:: , 
FBC, 
~-I"' 

:.::ll.-, 

F3C, 
F3C, 
~~-
- -'- I 

~~-
• -.J _ I 

?E:: , 
?BC, 
FB:: , 
FE:: , 
FE:: , 

~ \..., 

Fe, 
Fe, 

~~ · ...... , 
Fe, 

~­· '- , 
-I"' · '- , 
Fe, 
".:'1'" · '- , 
Fe 

AS: , 
Ag:" 
AS: , 
AS:" 
AS:" 
Ag:" 
A=:'" 

AS: , 
AS: , 
Ac: 
AS.;. , 

A&W::, ?EC, ?C, AS: , 
A&W",', FB::, AgL 
A&Wc, FEC, FC, ASL 
A&Weaw, PBC 
A&We, FEC, FC, AgI, 
A&We, FBC, FC, Ag!, 
A&Wc, FBC, Fe, AgL 
A&Wc, FBC, FC, AgL 
A&Wc, FBC, FC, AgI, 
A&We, FBC, FC 
A&Wc, FBC, FC, AgL 
A&Wc, FBC, FC, AgL 
A&Wc, FBC, FC, AgI, 
A&Wc, FBC, DWS, FC, 
A&We, FBC, FC , Ag~ 
A&W",', FEC' Ag~ 
A&Wec5.",·, - PBe ' . - . 

Ag:" 

AgL 

AgL 

Ag:" 

..,., -- ,..--J""\:::_I J"\~ __ 

... -­r-:._-..J 

Ag:" 

AgI..· 
Ag~ 

AgL 

AgL 
AgI, AgL 
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Nelson Reservoir 
Nut.rio.o Creek 
Paddy CrEek ' -

Past.ure Ca.nyon Lake 
Phoenix Pa.rk Wash 
Pine Tank 
Pintail Lake{l} 
Porter Creek 
Potato Lake 
Pratt Lake 
Puerco River 
Quarter Circle Bar Tank 
Rainbow Lake " 
Red Lake 
Rio de Flag{l} 
River Reservoir 
Rogers Reservoir 
Russell Tank 
Sawmill Lakes 
Scott's Rese::voi:-
Show Low Creek 
Show Low Lake 
Silve:- Creek 
Soldiers Annex .l.,ake 
Soldiers Lake 
Spaulding Tank 
Sponseller Lake 
St Johns Rese::voir 

(Little Rese::vo:'r ) 
':'ele:;:>hone Lake { ~ ) 
':':-out. Lake 
':'-...:..:-_"1 e 1 Lake 
':'1.:.rkey Creek 
·v·o.:':" Lake 
Wa~::1ut. C:-eek 
Wat.e:- Ca::1yon Creek 
Whipple" Lake 
W:::'te Mou~:.a:":: Lake 
w:-::. t:e MO".lnt:a:'~ Rese::vc:'r 
w:. 2. lo .... · C:-ee~: 
~'i~low Springs Creek 
Willow Springs Lake 
Woodland Rese:-voir 
Woods Canyon Creek 
Woods Canyon Lake 
Zuni River 

MIDDL=: GILA RIV=:RBAS IN 

Agua ;ria River (Above confluence 
with unnamed wash receiving 
t:reated waset:wa:.e:- from Prescott 
Valley Wvi"!'P) 
U~amed wash (From P:-escot~ Valley 
w~~p t.o con=luence wit.h A~a F:-~a 
?:ver ) 
Ag-..:..a Fr:"a R:" \"e:- (Eelo .... , con: l uence 
~i~h u~amec wash ~eceivins 

(Unoffic ial AOEC co~ : eurren~ .s of 2/1/93) 

A&Wc, FBC, FC, AgI, AgL 
MWc, FBC, FC, AgI, AgL 
A&Wc, FBC, FC 
AkWW, FBC, PC, AgI 
AkWe, PBC 
A&Ww, FBC, AgL 
A&Wedw, PBC 
A&Wc, FBC, PC 
A&Wc, FBC, AgL 
A&Wc, FBC, FC 
A&Ww, FBC, AgI, AgL 
A&Ww, FBC, AgL 
A&Wc, FBC, FC, AgI, AgL 
A&Ww, FBC, Fe, Ag! 
A&Wedw, PBC 
A&Wc, FBC, FC, AgI, AgL 
A&Ww, FBC, AgL 
A&Wc, FBC, FC, AgL 
A&Ww, FBC, FC, AgI, AgL 
A&Wc, FBC, FC, AgI, AgL 
A&Wc, FBC, FC, Ag!, AgL 
A&Wc, FBC, FC, AgI, AgL 
A&Wc, FBC, FC, AgI, AgL 
A&Wc, F3C, FC, AgI, AgL 
A&Wc, FEC, FC, AgI, AgL 
A&Ww, FBC, FC, AgL 
A&Ww, FBC 
A&Ww, F3C, "1:'''" . '-, AgI, Ag~ 

Ao.Wed .... · , PEC 
.;o.W .... , -'"'- -,... hgL = 0,-, = '- I 

Ao.Wc, :3: , -,.. 
:' "- I At; I , At;L 

Ao.Wc, :3:, -,... AgL :- "- I 

Ao.Wc, :3:, AgL 
A&Wc, :32, FC 
A&W .... ·, F3C, FC, At;L 
A&W .... ·, 1:''"'-- .!:) ...... , FC, AgL 
A&Wc, ?3C, ':"r' Ag:, AgL . -, 
A&Wc, ':'"~~ ... - ....... , -:::-,... - '- , l~"t;: , J..gL 
A&Wc, :3C, -:::--- '- , AgL 
A&Wc, F3C, FC, Ag:" 
A&Wc, :3C, FC, AgI, AgL 
A&Wc, ?BC, FC, AgI, AgL 
A&Wc, ?3C, FC 
A&Wc, ?3C, DWS, FC, Ag!, AgL 
A&Ww, F3C, AgI, AgL 

A&We, PBC, Ag!, AgL 

A&Wed .... ·, PBC 

A&Wedw, PBC, At;:, Aq~ 
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treated wastewater from Pre8cott 
Valley WWTP to State Rout~ 169) 
Agua Pria River (State Route ~69 
.%:0 Lake Pleasant) 
Agua "Fria River (LakePleasa.nt to 

the Surprise ~7P) 
Agua Fria River{l} (Surprise WWTP 

to Camelback Road) 
Agua Fria River (Camelback Road 

to Avondale ~7P) 
Agua Fria River{l} (Avondale WWTP 

to Gila River confluence) 
Antelope Creek 
Ash Creek 
.Beehive Tank 
Big Bug Creek 
Black Canyon Creek 
Blind Indian Creek 
Cave Creek (Headwa~ers to Cave 

Creek Darn) 
Cave Creek (Cave Creek Dam to the 

A=izona Canal) 
Cen~ennial Wash 
Centennial Wash Ponds 
Galena Gulch 
Gila River (Ashurst-Hayden Dam ~o 

~he Florence WWT?i 
Gila Ri ve= {l) (Florence WWTP -:'0 

Felix Road) 
Gila River (Felix Road ~o ~he S~l~ 

River) 
Gila River{l} (Sa2.~ River ~o ~he 

Gillespie Dam) 
Gil~ River (Gilles~ie Sam ~o -:.he 

?ain-:.ed Rock Dam) 
Gila River (?ain~ed Rock Dam ~o ~he 

Co.lorado River) 
Groorr. Creek 
~any. Ra~ond Lake 
~assayam?a :"~ke 
~assayarnp~ River (Headwa~ers ~o 

8 miles sou~h 0: rhckenburg) 
Hassayampa River (:rom 8 miles 

sou~h 0: Wickenb~rs ~o the 
Buckeye !rriga~ion Company canal) 

Hit Tank 
norsethief Basin Lake 
Lake Pleasant 
Li~tle Ash Creek 
Lynx Creek 
I..yr.x Lake 
Mar~inez Creek 
Ne ..... River 
Pain~ed Rock Lake 
?~inted Rock Reservoir 
?er::J' Mesa ':'ank 
?icachc Reserveir 
~uee~ Creek ( Eeadwa~ers ~o ~he 

(Unofficill AD~Q copy; eurren~ IS 01 2/'/93) 

A&Ww, FBC, DWS, FC, AgI, AgL 

A&Ww, 'FaC, FC, Ag1, AgL 

A&Wedw, pac 

A&Ww, pac, AgI, AgL 

A&Wedw, PBC 

A&Ww, PBC, AgI, AgL 
A&Ww, FBC, FC, AgI, .AgL 
A&Ww, FBC, AgL 
A&Ww, FBC, FC, AgI, AgL 
A&Ww, FBC, Ag!, AgL 
A&Ww, FBC, FC, Ag!, AgL 
A&Ww, FBC, FC, AgL 

A&We, PBC 

A&We, PBC 
A&Ww, FEC, AgL 
A&Ww, PBC, AgL 
A&ww, FBC, FC, AgL 

A&Wed .... ·, PBC 

A&W .... ·, ?BC, ·Z\SL 

A&Wed .... ·, ?BC, FC, AS: , .~gL 

A&W ..... , :3:, ":',-. . '-, Ac: , .. !;.q:" 

A&W ..... , ?3:, Ag"S., AS~ 

Jl.&WC, ?3(:, DWS, -,... 
!'''-

.~&W""', --,... ":''"" Ag: , AS:': :~-, - -, 
A&Wc, ?3C, Di-.'S 
A&W .... ' , FBC, :C, ASI, hg~ 

A&We, PEC 

A&Ww, FBC, AgL 
A&Wc, FBC, DWS, FC, AgL 
A&Ww, FBC, FC, Ag!, Ag:::" 
A&Ww, FBC, FC, AgL 
A&Ww, PBC, AgL 
A&Wc, FBC, DWS, Fe, Ag!, AsL 
A&Ww, FBC, FC, ASI, AgL 
A&Ww, FBC, -,... Ag! , Ag~ .:- '- , 
A&Ww, FBC, AgI, AgL 
A&W ..... , FBC, FC, ASI, AgL 
A&W .... ·, ?BC, ASL 
A&W .... ·, F3C, 'o:'f'" hSI, Ag~ - .... , 
A&Ww, PBC, DWS, AS:" 
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Superior WWTP) 
Queen Creek{l} (Superior WWTP to 

Potts CAnyon) 
Queen Creek (Below Potta canyon) 
Sycamore Creek 
Thrkey Creek 
Unnamed Wash{l} (Gila Bend WWTP to 

the Gila River) 
Unnamed Wash{l} (Luke Air Force Base 
~7P to the Agua Fria River) 

Unnamed Wash{l} (Queen Valley WWTP 
""to Queen Creek) 

RED LAKE BAS IN 

Red Lake 
Rock Canyon Creek 
Truxton Wash 
Wrigh: Canyon Creek 

RIO ~~GDALENA BASIN 

Holden Canyon Creek 
Sycamore Canyon Creek 

RIO SONOITA BASIN 

Sa:: Simon Wash 
Vamo:-i Was~ 

?IO YAQuI BASIl, 

.;::::::'0-: Canyon 
;:!'a::kwa:e:- D:-a .... · 
3'...lck Canyo~ 
~:'xie Canyon 
=::--y 2a~yon 
Gadwe2.2. Ca::yc:: 
G2. a:1ce C:-ee~: 

Johnson Can yo:: 
:.eslie Creek 
Mexican Canyon 
~ule Gulch (neaawa-:e:-s to Bisbee 

v.~"TP ) 
Mule Gulch{l} (Below Bisbee wv.~P) 
Rucker Canyon Creek 
Rucker Canyon Lake 
So:o Canyon 
U~~amed wash{l} (Bisbee-Douglas 

I:1:e:-national Ai=port WWTP :0 
Whi:ewat.e:- D:-aw ) 

i-I.::':' -:ewat.e::- D:-a .... ' 

J.. -: Lc.ke 
ACKre (Jucqe ) Lake 

cuno~fici.l AOec copy; current .5 o~ ",,93) 

AkWedw, PBC 

MWw, PBC, AgL 
A&Wc, FEC, FC, AgL 
AkWW, FBC, AgI, AgL 
A&Wed\o\,', PBC 

A&Wedw, PBC 

A&Wedw, PBC 

A&Ww, FBC 
A&We, PBC 
A&We, PBC 
A&We, PEC 

A&Ww, PBC 
A&W ..... , FBC, AgL 

A&We, PBC 
A&We, PBC 

A&W .... , ?SC, 
A&W .... ·, --r-::'::''-, 

A&Ww, FBC, 
A&W .... · , ?BC, 
A&Ww, FBC, 
A&W .... ·, FBC, 
A&W .... ' , 1:'-'" . .,::') .... , 
A&W .... ·, ?3C, 
A&W .... ·, -... ,.. 

:,::)'-, 

A&W ..... , FBC, 
A&W .... ·, FBC, 
A&Ww, PBC, 

DWS, 
Di-I'S, 
DWS, 
DWS, 
DWS, 
DWS, 
.h.g: , 
Ag:, 
DWS, 
DWS, 
DWS, 
AgI, 

Ag:, 
Ac: I 

AgI, 
Ag:, 
AS:, 
AS:, 
Ag:"" 
ASL 
AgI, 
FC, 
AgI, 
AgL 

A&Wed .... ·, PBC, AgL 
A&Wc, FBC, DWS, FC, 
A&Wc, FBC, FC, AgL 
A&Ww, FBC, DWS, Ag!, 
A&Wedw, PBC 

A&W .... ·, FBC, FC, AS!, 

]...12:'-
Aq:" 
.;gL 
AgL 
AgL 
AS:' 

AgL 
AgL 

AgL 

AgL 

AgL 

ASL 

A&Wc, FBC, Fe, AS!, AgL 
A&Wc, FBC, FC, AS:, Ag:' 
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Alvord Park Lake{3} A.Ww, PBC, FC 
Apache Lake ~c, nc, DWS, Fe, Ag:, AgL 
Arlington Canal (above AgL 

Wil.on Avenue) 
B.S. Gap Tank A.ww, nc, ?C, AgL 
Ball ~a.nk A1tWw, ?BC, FC, AgL 
'Basin Creek A~Wc, FBC, FC 
Baskin Tank A~Ww, FBC, FC, AgL 
Bear Cienega Creek A~Wc, nc, FC 
Bear Creek A~Wc, FBC, FC, Ag!, Ag:" 
Bear Wallow Creek A&Wc, FBe, FC, Ag!, AgL 
Bear Wallow Creek, North Fork A&Wc, FBC, FC 
Bear Wallow Creek, South Fork A&Wc, FBC, Fe 
Beaver Creek A&Wc, FBC, FC, AgI, AgL 
Becker Creek A&Wc, FBC, FC, Ag!, AgL 
Big Bonito Creek A&Wc, FBC, FC, AgI, AgL 
Big Lake A&Wc, FBC, DWS, FC, Ag:, AgL 
Black River A&Wc, FBC, DWS, FC, Ag1, AgL 
Black River, Eas':. Fork A&Wc, FBC, DWS, FC, Ag! , Agr... 
Black River, North Fork of A&Wc, FBC, DWS, FC, Ag:, AgL 

East Fork 
Black River, Wes: Fork A&Wc, FBC, DWS, l:'1"" AS:, Ag:'" . -, 
Bloody Tanks Wash (Headwat.ers A&We, PBC, Ag:" 

to Schultze Ranch) 
Bloody Tanks Wash (Scnul-:'ze A&We, PBC 

Ranch to Miami Wash) 
Blue Lake A&Wc, FEC, FC, AS:" 
Bobca: Tank A&W-...:, FBC, ..... r r ... , AS:'" 
Bog Creek A&Wc, FBC, FC 
Bog Tank A&Wc, FEC, FC, AS: , AS~ 
Boggy Creek A&Wc, FEC, l:'''' . \.. , AS::, AS:" 
Boneyard C=-eek A&Wc, FBC, ~,.... 

: .... , Ag: , AS:" 
Bonsall Pa=-k Lake{3} AcitW .... · , PBC, ';:""'" . \,.. 

Boo:leg Lake A&Wc, FEC, FC, AS:::, AS:'" 
Canal Park Lake{3 } A&Ww, PBC, FC 
·Canyon Creek A&Wc, FBC, DWS, FC, AS: , Agi. 
Canyon Lake A&Wc, FBC, FC, ASI, AS:" 
Ca=-rizo Creek A&Wc, FBC, FC, Ag::: , Ag:" 
Cedar Creek A&W .... ·, FBC, AgI, AgL 
Centerfire Creek A&Wc, FBC, Fe, Ag!, AgL 
Chambers Draw Creek A&Wc, FBC, FC 
Chaparral Park Lake{3} A&Ww, PBC, FC, Ag! 
Cherry Creek A&Wc, FBC, FC, Agl, AS:" 
Chino Tank A&Ww, FBC, FC, Ag!, AgL 
Christmas Tree Lake A&Wc, FBC, FC, Ag!, AgL 
Christopher Creek A&Wc, FBC, FC, Ag!, AgL 
Cibecue Creek A&Wc, FBC, FC, Ag! , AgL 
Clover Tank A&Ww, FBC, FC, AgL 
Cold Springs Canyon Creek A&Ww, FBC, FC 
Conklin Creek A&Wc, FBC,' FC, Ag1, AgL 
Cooley Lake A&Wc, FBC, . FC, Ag1, AgL 
Coon Creek A&Ww, FBC 
Corduroy Creek A&Wc, FBC, FC, Ag1, AgL 
Corn Tank A&Ww, FBC, FC, AgI, AgL 
Cort.ez Park Lake{3} A&Ww, PBC, FC, Ag! 
Coyote Creek A&Wc, FBC, FC, Ag1, AgL 
Crescent Lake A&Wc, FBC, FC, Agl, AgL 
Crooked Creek A&Wc, FBC, FC, Agl, ASL 
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Cyclone Lake A&Wc, FB:, F:, Ag:, Ag!.. 
Deep Creek "'Wc, YaC, FC, AgI, Ag!.. 
.Deer Creek MWc, FBC, FC 
.Deer 'Tank A.kWw, ~C, FC, ..AgL 
Desert Breeze Lake{3} A&Ww, PBC, Fe 
Devil's Chasm Creek A&We, nc, FC 
Diamond Creek A&Wc, FBC, Fe, Ag:, AgL 
Dobson Lake{3} A&Ww, PBC, Fe 
Double Cienega Creek A&Wc, FBC, FC 
Drift Fence Lake A&Wc, FBC, FC, Ag!, AgL 
Earl Creek A&Wc, FaC, FC, AgI, AgL 
Earl Park Lake A&Wc, FBC, FC, Ag:, Agl, 
East Bonito Praire Tank A&Ww, FBe, FC, AgL 
East Deer Tank A&Ww, FBC, FC, AgL 
.Eldorado Park Lake{3} A&Ww, PBC, Fe 
Elwood Tank A&Ww, FBC, FC, AgL 
Encanto Park Lake{3} A&Ww, PEC, Fe, Agl 
Fish Creek A&Wc, Fa:, Fe, AgI, AgL 
Flash Creek A&We, Fac, Fe, Ag!, AgL 
George's Basin Lake A&Ww, FBC, l:' .... · "-, AS! , ASL 
Glade Tank A&Ww, FBC, l:' .... · -, AgL 
Gold C:-eek A&W ..... , FBe 
Gomez Creek A&Wc, FBC, DWS, FC, Ag! , ASL 
Goosebe:-ry Creek A&We, FBC, DWS, -,... AS! , AS!.. r .... , 
Go:-don Canyon C:-eek A&Ww, FBC, ::-C 
Granada Park Lake{3} A&Ww, PBC, FC 
Haigle:- Creek A&We, FaC, FC, Ag: , Ag!.. 
Halfway Tank A&Ww, FBC, FC, Ag:' 
Hannagan Creek A&Wc, FBC, Fe, -Ag:" 
Hawley Lake A&Wc, FEC, l:'r- AS:, AS': · -, 
Hay Creek A&Wc, --. .... l:'r :.o\... , · '-
He:-:-:"ns:.or: ':'an}: A&W .... ·, l:'P .... 

• ~"-I 
..... .... 
: '- I AS:" 

Highway .... . A&W .... ·, FEC, _ l:' .... Ag:" .anK · "-, 

Home Creek A&Wc, FBC, FC 
Horse Creek A&We, FBC, FC 
Horseshoe Cienega Lake A&We, FBC, Fe, AS: , AS:" 
Horseshoe Creek A&W:: , F3C, FC 
Ho:-t.on Creek A&Wc, F3C, l:' .... · '- , AS:, Ac:" 
Houst.on Creek A&W .... ·, F3e, Fe, Ac:" 
Hunte:- Creek A&Wc, FBe, l:''''' · "-, Ag!.. 
Hu:-:-ieane C:-eek "A&We, FBe, l:''''' · "-
Hurricane Lake A&Wc, FBe, -.... r "-, AS:, ASL 
Indian Bend Wash A&W .... ·, PBC, Fe 
Indian Bend Wash Lakes{3) A&Ww, PEC, Fe 
Indian School Park Lake{3) A&Ww, PBC, FC 
Kiwanis Park Lake{3} A&Ww, PBe, Fe, Ag! 
Lake Sierra Blanca A&Wc, FBC, FC, AgI, ASL 
Little Bonito Creek A&Wc, FBC, FC, Ag!, AgL 
Little Diamond Creek A&Wc, FBe, FC, AgI, AgL 
Lofer Cienega -Creek A&We, FBe, FC, Ag!, AgL 
Lost Basin Tank A&Ww, FBC, FC, AgL 
Lost Mule Tank A&Ww, FBe, FC, AgL 
Martin Luthe:- Tank A&W ..... , FBe, FC, AgL 
McDonald Tank A&Ww, FBC, FC, AgL 
McKellips Park Lake{3} A&Ww, PBC, Fe, Ag1 
McNary Mill Pond A&Wc, FBe, DWS, Fe, Ag!, AgL 
Miami Wash A&We, PBe 
Moon Creek A&We, FBC, Fe, Ag!, ASL 
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Morman Tank 
Mule Creek 
Nash Creek Reservoir 
Navajo Pit Tank 
North Bonito Praire Tank 
Open Draw Creek 
Ord Creek 
Pache1:.a Creek 
Pacheta Lake 
Paddy Creek 
Papago Park Ponds{3} 
Paradise Creek 
Perry Creek 
Phillips Park Tank 
Phoenix Area Canals (Granite Reef 

Darn to municipal WTP) 
Phoenix Area Canals (Below WTP 

intakes and all othe~ locations) 
Pickett Corral Tank 
Pinal Creek (Headwaters to 

Globe WW'TP) 
Pinal Creek{l} (Globe ~~? to 

Radium) 
Pinal Creek (Radium to Setka Ranch) 
Pinal Creek (Setka Ranch to the 

Salt River ) 
Pin:.o Creek 
Pole Corral Tank 
Powerline Tank 
Pueblo Canyon Creek 
Reserva:.ion Creek 
Rese:::;..-a:.ior. ~ake 
Reynolds C~eek 
Riverview Lake{3 } 
Roadrunner Park ~ake {3} 
Roosevel:. Lake 
Rye Creek 
Saguaro Lake 
Salome Creek 
Salt River (Above Roosevel~ Lake) 
Salt River (Stewart Moun:.ain Dam 

to the Verde River) 
Salt River (Verde Rive~ to 2 km 

below Granite Reef Dam) 
Salt River (2 km below Granite Reef 

Dam to the 1-10 bridge) 
Salt River (1-10 bridge to the 

23rd Avenue WWTP) 
Salt River{l} (23rd Avenue WWTP 

to the Gila River confluence) 
Sand Creek 
Sawmill Creek 
Sawmill Tank 
Seneca Lake 
Shush Be Tou Lake 
Shush Bezahze Lake 
Slate Creek 
Snake Creek 

(Unofficiel ADEQ copy; ~rrent ., of 2",93) 

A'Ww, FBC, FC, AgL 
A~Wc, FaC, DWS, PC, Ag:, AgL 
A~Wc, FBC, FC, Ag!, AgL 
A&Ww, FBC, FC, Agl, AgL 
A&Ww, FBC, FC, AgL 
A&Wc, FBC, FC 
A&Wc, FBC, FC, AgI, AgL 
A&Wc, FEC, FC, AgI, AgL 
A&Wc, FBC, FC, AgI, AgL 
A&Wc, FBC, FC, AgL 
A&Ww, PBC, FC 
A&WC, FBC, FC, AgI, AgL 
A&Wc, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 
DWS, AgI, AgL 

AgI, AgL 

A&Ww, FBC, FC, AgL 
A&We, P3C, Ag!, AgL 

A&Wedw, PEC 

A&We, PEC, Ag:, AgL 
A&Ww, FBC, FC, Ag!, Ag~ 

A&Ww, FBC, FC, 
A&Ww, FBC, FC, 
A&Ww, FEC, AgL 
A&Wc, FEC, FC, 
A&Wc, FEC, FC, 
A&Wc, F3C, FC, 
A&Wc, F3C, 
A&W .... ·, PEC, FC 
A&W .... ·, P3C, 

Ag!, Ag~ 
Ag~ 

Ag:'" 
Ag:, Ag:' 
Ag:, AS: 
Ag:'" 

A&Ww, FBC, DWS, Fe, AS:, Ag~ 
A&Ww, FBC, FC, AgL 
A&Wc, FEC, DWS, FC, AS~, AS:'" 
A&Wc, FBC, FC, Ag!, AgL 
A&Ww, FEC, FC, Ag:, Ag~ 

A&Wc, FBC, DWS, Fe, Agl, AgL 

A&Ww, FEC, DWS, FC, Ag:, AgL 

A&We, PEC 

A&Ww, PBC 

A&Wedw, PEC, FC, AgI, AgL 

A&Wc, FEC, FC, AgI, AgL 
A&Ww, FEC, AgI, AgL 
A&Ww, FEC, FC, AgL 
A&Ww, FBC, Fe 
A&Wc, FBC, Fe, Ag:, AgL 
A&Wc, FBC, Fe, AgI, AgL 
A&Ww, PBC, FC, AgL 
A&Wc, FBC, FC, AgI, AgL 
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Soldier Creek A&'Wc, FBC, PC 
Spring Creek A.Wc, FBC, ?C, AgL 
Sp ur T a.."'lk A!tWw, FBC, :PC, AgL 
Squaw Creek A&.Wc, FBC, PC, AgI, Ag:' 
Steele ~ank A&Ww, FBC, 'PC, AgL 
Stinky Creek A&.Wc, FBC, PC 
Stove Tank A&Ww, FBC, "FC, AgL 
Sun Creek A&.Wc, FBC, PC, Ag1, AgL 
Sun.="ise Lake A&~c, FBC, FC, Ag!, ASL 
Sycamore Tank A&:Ww, FBC, FC, AgL 
Tanks Canyon Tank A&:Ww, FBC, FC, AgL 
Thomas Creek A&Wc, FBC, FC, AgL 
~hompson Creek A&Wc, FBC, FC 
Tonto Creek A&:Wc, FBC, FC, AgI, AgL 
Tonto Lake A&Wc, FBC, FC, AgI, AgL 
Trout Creek A&Wc, FBC, DWS, FC, Ag!, ASL 
Turkey Creek A&Ww, FBC, FC 
Tuttle Tank A&Ww, FBC, FC, ASL 
Upper Corn Creek Tank A&Ww, FBC, FC, AgL 
Upper Highway Tank A&Ww, FBC, FC, AgL 
Vista Del Camino Park North P} A&Ww, PBC, FC 
Vista Del Ca;nino Park South 3) A&W .... ·, PEC, FC 
Weani.ng Pen Tank A&W .... · , FBe: I FC, AgI, Ag:' 
White River A&Wc, FEC, FC, Ag!, Ag:' 
Whi~e River, Eas: Fork A&WC, FBC, FC, Ag1, As::' 
White River , North Fork A&Wc, FBC, DWS , FC, AS: , Ag:' 
wild Steer Tank A&Ww, FBC, FC, ASL 
Wildca: Creek A&Wc, FBC, FC 
Williams Creek A&Wc, FBC, FC, AgI, AS:' 
Willo ..... Creek A&Wc, FBC, FC 
WorkmaD Creek A&W:: , FEC, DWS , '1:''''' • 1.., Ag: , .;g:, 

SA1\' JUAN RIVER EA5I~ 

Ci:inle Wash A&Ww, FEC, ASL 
La9'"'~na Creek A&Ww, FBC, FC, AgI, AS:' 
Ma:lY Farms Rese:-voir A&Ww , FBC, FC, Ag! 
Roun=. Rock Lake A&W .... ' , FBC, FC, AS: 
Tsaile Creek A&Ww, FBC, FC, AgL 
Tsaile l..ake A&Wc, FBC, FC, Ag: 
Walker Creek A&W .... ' , FBC, Ag!, AS:' 
Wheatfields Creek A&W .... ·, FBC, FC, AgL 
Wheatfields Lake A&Wc, FBC, FC, AS: 
Whiskey Creek A&Ww, FBC, FC, AgL 

SAN PEDRO RIVER BASIN 

Aravaipa Creek A&Ww, FBC, DWS, FC, AgL 
Babocomari Creek A&Ww, FBC, FC, AgL 
Bass Canyon Tank A&Ww, FBC, FC, AgL 
Blacktail Pond A&Ww, FBC, FC 
Buehman Canyon Creek A&Ww, FBC, AgL 
Bull Tank A&Ww, FBC, FC, AgL 

·Carr Canyon Creek A&Wc, FBC, FC, AgL 
Copper Creek A&Ww, PBC, Ag! , AgL 
East Gravel Pit Pond A&Ww, FBC, FC 
Fly Pond A&W .... ·, FBC, FC 
Garden Canyon Creek A&W .... ' , FBC, DWS, AS1 -
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·Gol: CO~~Be P~~d 
Grave2- Pi: Pond 
Hidde:: Pond 
~O:Bp~~~gs Ca~yon Creek 
Lowe~ Garder. Canyon Pond 
Mi:ler Ca~yo:: Creek 
Office~s Club Pond 
Ramsey Canyor. Creek 
Redfield Canyon Creek 
San Pedro Rive~ (Mexico border 

to Redingcon) 
San Pedro River (Redington to 

the Gila River) 
Sycamore 'Pond I 
Sycamore Pond II 
Turkey Creek 
Unnamed Wash{2} (Oracle wv."7P co 

Big Wash) 
Walnu-c Gul ch {l } (TomDstone wv.-r? 

to :he Sa:: Pedro R:ver) 
Woodcu::ers Pond 

. Agua CQ~ien:e Was~ 
Ag-..:.:'rre Was~ 
Alariore Was:'": 
Alar71c ~ash 
A]..:ar "":as:: 
.~ U7':". G-...:.:::' =~': 
A=i. va=a C::"ee~·: 

A: :. e ::<::)11 ~.' \\ a s :-. 
Bear Gra s s ':'a::r: 
Big Wast. 
Bog hole Tan~ 
Brawley Was:: 
Ca5ada de: Oro (Eeadwa:.ers :'0 

Hishway 89 ) 
Ca~ada del O~c (Below Highway 8~ ) 
Cie~eS'a Creek (Headwa:ers tc :-:0 ) 
CieneS'a C~eek()2 (l-lO to 

Del Lago dam) 
Cienega Creek (Below 

Del Lago dam) 
Davidson Canyon (Headwate~s to 1-10) 
Davidson Canyon (1-10 to Cienega 

Creek) 
Empire Gulch (Headwaters to Empire 

Ranch Spring) 
Empire Gulch (Below Empire Ranch 

Spring) 
Fagen Tank 
Flux Canyon 
Gardner Canyon Creek 
Greene Wash 
Harshaw Wash 
Euachuca Tank 

Cunoffiei.l ADEQ e~; current .5 of 2/'/93) 

A&W\oo', FBC, FC 
A&Ww, FEC, FC 
A&.Ww, ?BC, FC 
A&.W ...... , nc, FC, 
A&Ww. mc, FC 
A&.Wc, mc, FC, 
A&Ww, FBC, FC 
A&Wc, FBC, DWS, 
A&Ww, FBC. FC, 
A&Ww, FBC, FC, 

A&W\oo', FBC, AgL 

A&Ww, FBC, FC 
A&Ww, FBC, FC 
A&Ww, FBC, AgI, 
A&Wedw, PBC 

A&Wedw, PB: 

A&W\oo', FBC, FC 

A&W .... ·, FBC , AS:" 
A&We, PB: 
A&We, PE: 
A&~e, PEC 
.;&~e , ?B: 
A&We . . ?E: 
A&.W·,.; , -~,.... 

: ~-, .nS'::'" 
A&w .... ·, -..., .... -:- .... r!:J_ , -. 
A&We , ~~ .... 

:"!:>\-

A&W .... · . ":"~,-. 
... -'- , "C',.... . '-. 

A&.v.e, ?3: 
A&W\oo' , FB:, AS:" 
A&We, PBC 
A&w .... · , ?BC, D~lS, 

A&. .... e, 'O~,... 
... -'- I AS: , 

A&W .... ·, F3:. AS':" 
A&W .... ·, F3C, Ag:"" 

A&W .... ·, FBC, AgL 

A&We, PEC 
A&W .... ·, FBC, AgL 

A&We, PBC 

A&Wv,' , FBC, AgL 

A&Wv,' , FB:, Fe, 
A&.We, PBC 
A&W .... ·, FBe 
A&We, PBC 
A&W .... ', PBC, AS:" 
A&W .... ·, FBC, AgL 

AgL 

AgL 

FC, AgI, Ag~ 
AgL 
AgI, AgL 

AgL 

AS: I 
A~· --

" -.MS'"-' 

Fe, AS:, AS:" 

Ac:" 

AgL 
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.Julian wash 
Lemmon canyon Creek 
Los Robles W .. ah 
Madera canyon Creek 
Nogales Wash 
Oak Tree Canyon 
Palisade Canyon Creek 
Pant.ano Wash 
Parker C~~yon Creek 
Parker Canyon Lake 
Patagonia Lake 
Pena Blanca Lake 
Puert.ocit.o Wash 
Redrock Canyon Creek 
Rillito Creek 
Romero Canyon Creek 
Rose Canyon Creek 
Rose Canyon Lake 
Sabino Canyon Creek 
Sale~o Ranch Tank 
Santa Cruz River 

(Headwaters to the !nte~a~iona~ 
Boundary) 

Santa Cruz River (Inte~national 
Bounda~ to Nocales WWTP ) 

Santa Cru~ River {1} (Nogales 
~TT? to Tubac) 

Sant.a C~uz River (Tubac to 
the Rocer Rc WW7P ) 

Santa Cr~z River {l} (Roser Rc ~'7? 
to Baumgartner Rc ) 

Santa Cruz River (Was~) 
(Baum9a~tner Rc to t~e G~la 
River Rese~ation) 

Santa c~z River (Wash ) 
(Gila River Reservation to 
the Gila River) 

Sant.a Cruz River, West Branch 
Santa Cruz Wash, N Branch {1} (Casa 

Grande WWTP to the Santa Cruz 
Ri ve~) 

Santa Rosa Wash 
Soldie~ Lake 
Sonoita Creek (Above the town of 

Patagonia) 
Sonoita Creek (Below the town 0: 

Patagonia) 
Split Tank 
Stock Tank 
Sutherland wash 
Sycamore Spring Reservoir 
Tanque Verde Creek 
The Lake Tank 
Tinaja Wash 
Vekol wash 
Williams Ranch Tanks 

UPPER GILA RIVER BASIN 

(Unoffici.1 ADEO copy; current .s of 2'1,93) 

A.We, PEC 
A.We, nc, FC 
AMWe, PEC 
A.W., FBC, FC 
A"Ww, 'PBC, Ag1, 
A'We, PEC 
A'We, FEC, Fe 
A&We, PEC 
A&Ww, PEC, FC 
A&Wc, FBC, FC, 
A&wc, FEC, DWS, 
A&We, FBC, FC, 
A&We, PBC 
A&Ww, FEC, FC 
A&We, PEC, AgL 
A&Wc, FBC, FC 
A&Ww, FBC, FC 
A&We, FBC, FC, 
A&We, FBC, DWS, 
A&W .... ', FBC, FC, 
A&W .... ·, FBC, FC, 

A&Ww, DWS, FEC, 

A&Wed .... ·, PEC 

A&We, PEC, Ag:" 

A&We:: .... · , PEC 

A&We, PEC, Ag:'" 

A&Ww, FEC, Ag! , 

A&We, PBC 
A&Wedw, PEC 

A&We, PBC 
A&Wc, FBC, AgI, 
A&Ww, PBC, AgI, 

A&Ww, FBC, FC, 

A&Ww, FBC, FC, 
A&Ww, FBC, AgL 
A&We, PBC 
A&Wc, FBC, FC 
A&Ww, FBC, AgL 
A&Ww, FBC, FC, 
A&Ww, PBC, AgL 
A&We, PBC 
A&W .... ', FBC, AgL 

AgL 

AgI, AgL 
FC, Ag!, Ag:" 

Ag!, Ag!... 

Ag::i:, Agi. 
FC, AgI, AS:': 

A;L 
Ag:, AgL 

AgI, A;:" 

AgL 

Ag:" 
AgL 

AgI, Agi. 

AgL 

AgL 
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Apache Creek ~"'" FBC, AgL 
Armstrong 'Tank ~"'" FB::, FC, Agi. 
A--=-owhead 'Ta.nk A*W ..... , FEC, FC, Agi. 
Arsenic Tub A.w ..... , 'FBC, FC 
Ash Creek A'Ww, FBC, FC, Ag:" 
Ba~low Pass Tank A'Ww, m:, -,... Agi,' r '- , 
Bennet iolash {l} . (Arizona Department A.Wed ..... , PEC 

of Correction-safford ~~? to 
the Gila River) 

Big Bonita Tank A&Ww, FBC, FC, AgL 
Big Brushy Tank A&Ww, mc, FC, AgL 
Bitter Creek A.W ..... , PBC 
Bloody Basin Tank A&'Ww, FBC, FC, Agt 
Blue River A&Wc, FBC, FC, AgI, Ag:" 
Boni ~ank A&Ww, FBC, FC, AgL 
Bonita Creek{2} A&Ww, FBC, DWS, FC, Ag1., 
Brushy Basin Tank A&Ww, FEC, FC, AgL 
Buckalou Creek A&Wc, FBC, FC 
Burdet'Ce Tank A&Ww, FBC, ';:""" . '-, A--' ~.u 

Cammennan wash{l} (A=izona Department A&Wedw, P3C 
of Correction-Globe Wi'."TP to 3 km 
downstream ) 

·Campbell Blue Creek A&Wc, FBC, FC 
Castle Creek A&Wc, FBC, FC 
Cave Creek ane Ponds A&Wc, FBC, Fe, AS: , AS:' 
Cbapman Tank A&W .... , FEC, -,.. r ... , Agi., 
Chase C~eek A&W .... ·, PBC, AS:' 
Chit'Cy Canyc:-: Creek A&Wc, FB:, Fe 
Clu:: Ranc:"'l ?O:1C ... -. A&W .... ·, ';:"~,... ';:""" AS: , A:;:' ,,- .. - '- I - '- , 
Clu:': Ranch Pone ;;2 A&W .... , F3: , ?C, AS: , AS:" 
CIu::: Ranch p . 

~3 A&W .... · , -"",.. ":''"' AS! , A:;:' . one ~ =>. I - '-, 
Colema:1 Cree k A&W:::, FEC , -,... r ... 
Cox Co::::-::::-al Tank A&W .... , FEC, ":'''' Ag~ - '-, 
Dankwo::::-th Lake A&W:::, FBC, ?C 
Deadman Can yo:; C::::-eek A &\0; c , FE:, DWS, -:;-,.. AS:' - '-, 
Deadman Ta:1k A&W .... ' , FBC, FC, Ag~ 

Dry Lake A&W .... ·, FB:, FC, AgL 
Dry Prong Tank A&Ww, FBC, Fe, AgL 
Eagle Creek A&Wc, FEC, DWS, FC, AS! , AS:" 
East Eagle Creek A&Wc, FBC, FC, Ag:" 
East Salt Shed Tank A&Ww, FEC, Fe, AgL 
East Shortline Tank A&Ww, FEC, FC, Ag:" 
Evans Pond A&Ww, FBe 
Foote Creek A&W .... ', FBC, Fe 
Four Mile Tank A.&W .... ', FBC, FC, AgL 
Frye Creek A&Wc, FBC, FC, AgL 
Frye Mesa Reservoir A&Wc, FBC, DWS, FC 
Geronimo Tank (Concrete) A&Ww, FEC, FC, AgL 
Geronimo Tank (Earth Dam) A&Ww, FBC, FC, AgL 
Gibson Creek A&Wc, FB::, FC, Ag!, AgL 
Gila River (New Mexico border to A&ww, FBC, FC, Agl, AgL 

San Carlos Lake) 
Gila River (San Carlos Lake to A&Ww, FBC, FC, AgL 

San Pedro Rive::::-) 
Gila River (San Pedro River to A&Ww, FBe, FC, AgI, AgL 

Mineral Creek) 
Gila River (Mine~al Creek to A&W .... ·, FBC, FC, AgI, AgL 
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. .. . 
Ashurst-Hayden Dam ) 

Gimme Tank 
Grant Creek 
Gre~~ Mountain Tank 
Headquarters Tank 
Home:- J. Tank 
IDT Tank 
Juniper Tank 
K P Creek 
Kidde Tank 
Lasley 7ank 
Little Creek 
Loafer Tank 
Lower Georges Reservoir 
Luna Lake 
Maggie Jones Tank 
Marijilda Creek 
Markham Creek 
Mineral Creek 
Nine Mile Tank 
Pigeon Creek 
Pima Gap Tank 
Pine Flat Tank 
Point of Pines Lake 
Po~nt-O-Pines Charco Tank 
Prairie Tank 
ilaspberry Creek 
Riggs Rese:::-voir 
Rodeo Tank 
Rope:- Lake 
Salt Creek ':'anJ.: 
Salt Shec Tank 
San Carlos Lake 
San Ca:-10s Rive:-
San Francisco'Rive:- (Headwaters 

to New Mexico bo:-de:-) 
Sar. Francisco Rive:- (New Mexico 

border to the Gila Rive:-) 
San Simon R::'ve:-
Seven Mile Tank 
Sheep Tank 
Shortline Tank 
Slaughter Camp Tank 
Smith Pond 
Soldier Hole Tank 
South Headquarters Tank 
South Summit Tank 
Stone Creek 
Strayhorse Creek 
Summit Tank 
Sweetmeat Tank 
Talkali Lake 
Tarantula Tank 
Tinny Pond 
Turkey Creek 
Turkey Roost Tank 
Turtle Tank 
University Charco Tank 

(Unofficial ADEQ copy; current ., of 2",93) 

A~Ww, FEC, PC, AgL 
MWc, FBC, FC 
MWw, FBC, FC, AgL 
A.Ww, FBC, "FC, AgL 
A&tWw, FEC, 'FC, AgL 
A&tWw, FEC, Fe, AgL 
A&tWw, FBC, Fe, AgL 
A.Wc, FEC, DWS, FC, 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Wc, FBC, Fe 

.A&Ww, FBC, FC, AgL 
A&Wc, FBC, FC, AgL 
A&Wc, FBC, Fe, AgL 
A&Ww, FBC, FC, AgL 
A&Wc, FBC, FC, Ag!, 
A&Ww, FBe, AgL 
A&Ww, FEC, FC, AgL 
A&Ww, FBC, FC, ' AgL 
A&Ww, FBC, AgL 
A&Ww, FEC, FC, Ag~ 

A&Ww, FBC, FC, AgL 
A&W .... ·, FBe, FC 
A&Ww, FBe, FC, AS~ 
A&Ww, FBC, FC, AS~ 
A&Ww, FBC, FC 
A&W .... ·, '?BC, FC 
A&Ww, 
A&W .... · , 
A&Ww, 
A&W.., .. , 
A&W .... ·, 
A&W .... ·, 
A&Wc, 

A&W ...... , 

:3C, 

FBC, 

F3:, 
F3C, 
F3C, 

FBC, 

FC, 
't:'r . '-

FC 
FC, 

FC, 

A9:: 
Ac:'" 
AS: , 

AS: , 

AS: , 

A&Ww, ?3C, AS:, AS~ 
A&WWi FBC, FC, AS~ 

A&Ww, FBC, FC, AS~ 

A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC 
A&Ww, FBC, FC, AgL 
A&Ww, FEC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Wc, FBC, FC, Agl, 
A&Wc, FBC, Fe 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, Agl 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Wc, FBC, FC, Ag1, 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 

Ag:'" 

AgL 

Ac:'" 

Ac:'" 

AgL 

Ag:" 
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Uppe~ Cienega Tank 
Walnut Canyon Creek 
White Canyon Creek 

VERDE RIVER BASIN 

American Gulch (Headwaters to 
the Payson ~~P) 

American Gulch{l} (Payson WWTP 
to the East Verde Rive~) 

Aspen Creek 
Ba~ Cross Tank 
.Barrat:a Tank 
Bartlett Lake 
Beaver Creek. 
Bitter Creek (Headwaters to the 

Jerome WWTP) 
Bi~ter Creek{l} (Jerome WWTP to 

2.5 km downstream) 
Bi::e= Creek (Below 2.5 km 

downs~ream c: the Jerome Wh~P) 
Bo::i~a Creek 
Bray Creek 
Ca~te~ Tank 
Cement Dam Lake 
Chase C~eek 
Dead Ho~se Lake 
Deadman Creek 
Del Rio Dam Lake 
Dry Beave~ Creek 
Dude C~eek 
Eas: Verde Rive:­
El Paso Tank 
Ellisor. Creek 
Fossil C~eek 
Fossil Springs 
Foxboro Lake 
Fry Lake 
Gao Creek 
Garrett Tank 
Goldwa~e:- Lake 
Granite Basin Lake 
Granite Creek 
Heifer Tank 
Hell Canyon Tank 
Homestead Tank 
Horse Park Tank 
Horseshoe Lake 
Jacks Canyon Wash{l} (Big Park WWTP 

to Dry Beaver Creek) 
J.D. Dam Lake 
McLellan Reservoir 
Meath Dam Tank 
Mullican Tank 
Oak Creek{2} 
Oak Creek, West Fork{2} 
Peck's Lake 
Perkins Lake 

(unofficial ADEQ copy; current a, of 2/'/93> 

A.Ww, FBC, FC, AgL 
A.Ww, FB:, FC 
A.Ww, FBC, FC 

A.Ww, FEC, FC, Ag!, AgL 

A&Wedw, PBC 

A&Ww, PBC 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, AgL 
A&Ww, ·FBC, DWS, FC, Agl, AgL 
A&Wc, FBC, FC, AgL 
A&Ww, PBC, AgL 

A&Wed .. ,;, PBC 

A&Ww, FBC, AS!, ASL 

A&Wc, FB:, DWS, Fe 
A&Ww, FBC, FC, AgL 
A&Ww, FEC, FC, AgL 
A&We, FB:, FC, Ag~, AS~ 

A&We, FBC, DWS, FC 
A&We, FBC, FC 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, FC, Ag!, AS~ 
A&We, FBC, FC, AgI, Ag~ 
A&We, FEC, DWS, FC, As:, AS~ 
A&Ww, F3:, FC, AgL 
A&Wc, FBC, FC, AgL 
A&Ww, FBC, FC, AS~, Ag~ 

A&Ww, FBC, DWS 
A&Ww, FBC, AgL 
A&Ww, FBC, Fe, AgL 
A&Wc, FB:, Fe, AgL 
A&Ww, FBC, FC, AgL 
A&We, FBC, DWS, FC 
A&Ww, FBC, FC, AgI, AgL 
A&Ww, FBC, Ag!, AgL 
A&Ww, FBC, FC, AgL 
A&Ww, PBC, FC, AgL 
A&Ww, FBC, FC, AgL 
A&Ww, FBC, AgL 
A&Ww, FBC, FC, Ag!, AgL 
A&Wedw, PBC 

A&Wc, FBC, FC, Agl, AgL 
A&Ww, FBC, FC, Ag!, AgL 
A&Ww, FBC, AgL 
A&Ww, FBC, FC, AgL 
A&We, FBC, DWS, FC, Ag!, AgL 
A&Wc, FBC, FC, AgL 
A~We, FBC, FC, Agl, AgL 
A&We, FBC, FC, AgL 
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.. 

, 

.. 
. Pine Creek A&Wc, FBC, DWS, FC, 
Red Lake A&Ww, FaC, FC, AgL 
Reservoir #1 A&W .... , FBC, FC 
Rese~oir ~2 A&Ww, nc, FC 
Scholze Lake A&Ww, FBC, FC, AgL 
Sp:-inS Creek A&W",', me, Fe, Ag!, 
Steel Dam Lake A&Ww, FBC, Fe, AgL 
Stehr Lake A&Ww, FBC, FC, AgL 
Stoneman Lake A&Wc, FBC, FC, Ag! , 
,Sullivan Lake A&Ww, FBC, FC, Ag!, 
Sycamore Creek (Coconino Fores~) A&Wc, FBC, FC, Ag!, 
Sycamore Creek (Tonto Forest) A&W",', FBC, FC, Ag!, 
Tangle Creek A&Ww, FBC, FC, Ag! , 
Trinity Tank A&Ww, FBC, FC, AgL 
Verde River (Above Bartlet~ Dam) A&Ww, FBC, FC, Ag!, 
Verde River (Below Bartlett Dam) A&Ww, FBC, DWS, FC, 
Watson Lake A&Ww, FBC, FC, AS!, 
Webber Creek A&Wc, FBC, FC, AgL 
West Clear Creek A&Wc, FBC, FC, AgL 
We: Beaver Creek A&Wc, FBC, FC, Ag!, 
Whitehorse Lake A&Wc, FEC, DWS, FC, 
Willisc::-a:: Lake A&Ww, FBC, FC, ASL 
Willow Creek A&Wc, FEC, FC, AgL 
Willow Lake A&Ww, FBC, FC, AgI, 
Willow Valley Lake A&W",', FEC, AgL 

~ILLCOX ?:...AY~ 

As~ C::-eek A&Wc, FEC, FC, Ag: , 
Big Ca~yo:1 C::-eek A&Ww, FBC, FC, AS:" 
Gra~:. C::-eek A&Wc, FBC, DWS, -.... 

:~ I 

High C::-eek A&W",', FEC 
Moonshine Creek A&Wc, FEC, F:, AS:" 
';:) ' Creek A&W",', F3C, DWS, -..... . .lne::.-y . "-

Post C::-eek A&Wc, FBC, t:' ..... . "-, ASI, 
Riggs Fla: Lake A&Wc, FEC, FC, Ag: , 
Rock C::-eey. A&W",', FEC, FC, ASL 
Snow Fla: l..ake A&Wc, FBC, FC, Ag! , 
Soldie::- C::-eek A&Wc, FEC, FC, AgL 
Willcox Playa A&W",', FBC, AgL 

----------
ABBREVIATIONS: 

c Aqua:ic and Wildlife (cold water fishery). 
- Aquatic and Wildlife (ephemeral). . 

A&Wc 
A&We 
A&Wedw 
A&Ww 
AgL 
AgI 
DWS 
FBC 
PBC 

c Aquatic and Wildlife (effluent dominated water) . 
s Aquatic and Wildlife (warm water fishery). 

FC 
WTP 
WWTP 

NOTES: 

- Agricultural Livestock Watering. 
= Agricultural Irrigation. 
s Domestic Water Source. 
= Full Body Contact. 
- Partial Body Contact. 
= Fish Consumption . 
= Wate::- Treatment Plant. 
= Wastewater Treatment Plant. 

(Unofficl.l ADEO copy; turrent ., of 2",93) 

AS:, AS:" 

ASL 

Ag:' 
AgL 
AgL 
AgL 
Ag:' 

AgL 
Ag: , AgL 
AgL 

AgL 
AS!, ASL 

Agi. 

AS:" 

AS:'" 

AS:" 
ASL 

Ag:" 
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· , 
{l~ Ar. effluent dominated wa:er. 
{2J A unique water: Limits develo~d on a 6ite-.~cific 
basis for ~ach 8tream .egment or lake. See ~6-~1-~~2 for 
ap~licable criteria. -
{3} . Municipal Park ~ke. 

Appendix C -- Practical Quantitation Limits (PQLs) 

I P AMMETER I PQLs I ______________________________________ ~-i-----~~::~:-- ____ I 

I 

I 
I 

.1 
I 
I 
I 

Acenaphthylene 
Acrylonitrile 
Aldrin 
Anthracene 
A.'1:.imony 
Arsenic 
Benzidine 
Ber.20 (a ) anthracene 
Be:::zo (a ) pyre:1e 
Benzo (ghi) perylene 
Benzo (k) fluoranthene 
3,4-Benzofluoran:.hene 
Beryllium 
BHC-alpha 
BHC-be:.a 
BHC-gamma (linciane ) 
Bis (2-chloroethy : : e:.he~ 
Bis- (2-et~ylhexy : ) ph:~a:~: e 
Cl:lorca:1e 
Chlorocibromome:hane 
~-me:.hyl-4-chlorophencl 
Chryserle 
Cyanide 
DDD 
DDE 
DDT 
Dibenzc (an) an:.hracene 
3,3-Dich lorobenzidine 
Dichlorobromomethane 
1,3-Dichloropropene 
Dieldrin 
2,4-Dinitroohenol 
2-methyl-4,6-Dinitrophenol 
2,~-Dinitrotoluene 
2,3,7,S-TCDD (Dioxin) 
Endosulfan sulfate 
Endosulfan-alpha 
Endosulfan-beta 
Endrin 
Endrin aldehyde 
Fluorene 
Heptachlor 
Heptachlor epox~ae 
Hexachlorobenzene 
Hexachlorobutadiene 

(Unofficial ADEQ copy; ·current a, of ZlV93) 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

! 
I 
I. 
I 
I 
1 
I 
I 

10 
5 
0.05 

10 
5 

10 
20 
10 

6 
10 
10 
10 

0.5 
0.05 
0.05 
0.05 

10 
:. 0 

0.1 
... 
5 

10 
2 0 

0 . 1 
0.1 
0.1 

10 
2 0 

0.5 
0.5 
0.1 

50 
50 
10 

0.005 
0.2 
0.1 
0.05 
0.1 
0.2 

10 
0.05 
0.1 
0.5 
5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.1 
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, . 
Hexachlo:-ocy::'lopen:.adiene 
lndeno Cl,2,3-cd) pyrene 
Mercury 
N-nitrosodime:.hylamine 
N-nitro90di-n-propylamine 
PCBs 
Phenanthrene 
Pyrene 
Selenium 
Silve:-
Sulfides 
1,1,2,2-Tetrachloroethane 
Toxaphene 
2,4,6-Trichlorophenol 

~g/L -- microg=ams pe:- lice:-

(Unofficial ADEC copy; current ., of 2",93) 

5 
10 

0.5 
.10 
10 

0.5 
10 
10 

5 

10000 

2 
5 ' 
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Date: September 11, 1991 

I. III'l'RODJlCTIOIf 

A. PURPOSE AND USE OF THE MANUAL 

The purpose of this manual ia to provide the requlated 

community' with information to help complete a permit 

application and quide them through the Aquifer Protection 

Permit (APP) process. It describes the permitting process, 

outlines specific information requirements for the individual 

permi t application and provides technical information to quide 

the applicant in designing 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 

permit is written into the regulations, and does not require 

the submission of an application, but there are criteria 

listed in the regulations to which a facility must adhere to 

maintain compliance with a particular general permit. 

Each discharge facility or practice will present a unique 

situation and the specific requirements will depend on that 

2 



situation. Content presented here is not intended to be all 
inclusive. Furthermore, not every applicant will have to 
address everything in this document. This manual is to be 
used as a general quide by the permit applicant to facilitate 
the permitting 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 requirement to 
develop ~he 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. 
R18-9-xxx, which stands for Arizona Administrative Code, Title 
18, . Chapter 9, and xxx represents the specific section or 
rule. 

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

• A.R.S. Title 49, specific sections including: 

201 (Definitions) 

3 



• . 

203 (Powers and Duties of Director) 

221 , 223 (Water Quality Standards) 

224 (Aquifer Identification, Classification) 

241-251 (Aquifer Protection Permits) 

eArizona Administrative Code: 

. Title 18, Chapte~ i, Article 1 (Aquifer Protection 

Permits) 

Title 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 concerninq this proqram, not 

containe~ 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 Winq, 1700W. 

Washinqton, Phoenix, AZ 85007 or (602) 542-4086. 

C. MAJOR REQUIREMENTS FOR AN AQUIFER PROTECTION PERMIT 

In order to obtain an Aquifer Protection Permit for a 

discharginq facility, 

demonstrations: 

the applicant must make two 

1. The first demonstration is that "the facility will be so 

desiqned, constructed and operated as to ensure the 

4 



greatest degree of discharge reduction achievable through the 

application of the best available demonstrated control 

technology, processes, operating methods or other 

al ternati ves. This requirement, commonly referred to as 

"BADCT" , is described in A.R.S. 49-243.8.1. 

2. The second demonstration is that the discharge will not 

cause or contribute to a violation of an aquifer water 

quality standard (see Appendix A) at the applicable point 

of compliance, (A.R.S. 49-243.B.2.), or if an aquifer 

water quality standard is already exceeded at the 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. 49-243.8.3.). 

One exception to these requirements is applicants for 

recharge or underground storage and recovery projects. 

Applicants for permits for these projects are not 

required to demonstrate compliance with BADCT. The 

requirements for permitting recharge or underground 

storage and recovery projects are given in A.R.S. 49-

243.C. Applicants for these projects must show that it 

will be so designed, constructed and operated as to 

5 c 



ensure that the project will not cause or contribute to 

the violation of an aquifer water quality standard. 

More detailed information concerning these demonstrations 

can be .found in Chapter III. 

6 



II. AOUIFER PROTECTION PERMIT PROCESS 

A. STEPS IN THE PERMIT PROCESS 

Figure 1 isa flow chart indicating the major steps for 

obtaining an individual Aquifer Protection Permit. The 

associated time frames are the maximum times allowed for ADEQ 

review or processing. Many permits will not require this much 

time. 

1. In order to clarify ADEQ's information needs and 

requirements for a permit application a facility 

owner/operator can request a pre-application meeting be 

held. This meeting will also help the Department 

understand the facility 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. 

7 
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ADEQ AQUIFER PROTECTION PERMIT PROCESS 

PRE-APPLICATION MEETING· 

APPUCATION PROPOSAL* +-( --

HYDROLOGIC STUDY 

( 

madeguate ( 

( 

PUBUC NOTICE &: . ( 
COMMENT PERIOD 

YiUUn 76 
dati of 
pu lie --7 ~ ( 

comment 
period clown 

! 
., da,. 

CLOSE OF trom 
h.ariD, --7 HEARING ~ ( 

dale RECORD 

·OpUoDal fleur' 1 

8 

30 day 1'..,1" and 
comm.nt . p.riod 

30 da, allowance for 
completeD e •• 
det.rm1DaUoD 

80 da, reT'l.w p.riod 
(from. date of complete 
lubmlttal) and noUftcaUoD 
of tnlent to d.DY or draft 
permit 

u~ to 30 day perlod in 
,.. cb ADEQ write. 
Draft Permit 

"-30 da, pubUc couunent 

46 da,.. from pubUc Dolice 
dale 

eo day. from. pubUc DOUC. 
date or 46 day. from clo.e 
of bea~ r.cord 



I. 

It should be noted that ADEQ will be glad to meet with a 

prospecti ve applicant in more preliminary stages of 

project development, but these meetings ahould not be 

considered as a formal pre-application conference. 

The degree of guidance the Department will 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 will provide guidance in terms 

of the BADCT proposal, level of detail for any necessary 

hydrologic studies, and the scope of any water quality 

sampling. 

2. Following the pre-application meeting, an applicant has 

the option of submitting a proposal for a permit 

application. The proposal should outline how the 

applicant will 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 water levels in 

five known existing wells, and propose to drill three 

other wells at specific locations 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 will respond by 

approving the usefulness of the existing well locations 

and the proposed locations along with the designs, or 

make comments or suggestions to modify 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. 

Determining the scope of the study is a good reason for 

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

collecting and reporting data 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. The Department has prepared a 

form which accompanies this manual to assist an applicant 

in presenting the information in a uniform manner. 

Chapters III , IV discuss how to organize application 

information as well. At this time, the application 

should be submitted to the water Permits unit of ADEQ 

10 



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

5. When the Department receives an application, it is 

assigned to a project officer in the Department's Water 

Permits unit. This person will be your contact for all 

questions concerning your project. The first 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 schedule agreed on by the 

applicant and CEQ. 
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~ABLB 1 

FEE SCHEDULE 

Each application for an individual Aquifer Protection 'Permit must 

be accompanied by a non-refundable fee. Make checks payable to the 

State of Arizona. 

Categories ~ 

(In u.s. Dollars) 

On-site Sewage Disposal Systems 

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

Wastewater Treatment Plants Where 

Influent is Predominantly Sewage 

Surface Impoundment •••••••••••••••••••••••••••• 

Discharge to Water of the U.S ••••••••••••••••••. 

Subsurface Discharge ••••••••••••••••••••••••••• 

Recharge and Underground storage and 

Recovery Without Effluent •••••• · •••••••••••••••• 
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$1,200 

$1,400 

$1,600 

$1,400 

$2,200 



Recharge and Underground storage and 

Recovery Using Effluent •••••••••••••••••••••••• 

Solid waste Disposal Facility (Landfills) ••••••••••• 

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

Mines 

Surface Impoundments ••••••••••••••••••••••••••• 

Tailin.gs Piles or Ponds ••••••••••••.•.••••••••• 

Base Metal Leaching Operations Including 

Collection and Process Ponds .•••••••••..••• 

Cyanide Leaching Including Collection 

and Process Ponds ••.••••••••••••••••••••••• 

In-situ Leaching .................•........•..•. 

Discharge to Water of U.S •••••••••••••••••••••• 

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

Industrial Wastewater Discharges 

Surface Impoundment •••••••••••••••••••••••••••• 

Discharge to Water of U.S •••••••••••••••••••••• 

Subsurface Discharge ••••••••••••••••••••••••••• 
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$2,800 

$2,200 

$1,200 

$1,800 

$2,200 

$2,300 

$1,500 

$3,400 

$1,900 

$ 900 

$2,200 

$1,700 

$1,900 



0' 

other Discharging Facilities •••••••••••••••••••••••• 

Permi t Transfer ••••••••••••••••••••••••••••••••••••• 

Permit Modification that 

constitutes a major 

modification as described 

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

Permit Modification that is 

described as a minor modification 

$1,800 

$ 200 

Same as for 

original 

permit in 

application 

according 

to type of 

facility 

under R18-9-121.D.............................. 0 

Permit modification that is 

neither a major modification 

nor a minor modification ••••••••••••••••••••••• 

14 

$ 200 



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 adequacy of 
the demonstrations of BADCT and compliance with Aquifer 
water Quality Standards at the applicable point(s) 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 gO-day ADEQ review timeframe is halted 
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. 
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8. The public notice of ADEQ'a intent to isaue (or deny) a 

permit is published in a newspaper with distribution in 

the area where the facility is located. The Department 

accepta written comment from the public concerning the 

draft permit for a period of 30 days following 

publication. During this period any person may request 

a public hearing be held. 

9. 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 exists, or 

that significant issues or information have been brought 

to our attention which were not previously considered in 

the permitting process. 

10 • . Weighing information contained in the permit application 

and obtained from either the general public comment 

period or the public hearing, the Director will make his 

final decision to issue or deny an Aquifer Protection 

Permi t. An applicant will have had previous opportunity 

(in steps 5 , 6) to correct any situation which would 

lead to denial of the application. However, the Director 

has authority for denial of permit applications for good 

cause. 
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11. Any person may appeal a permit action if that person is 

or may be adversely affected by the action. Appeals are 

made to the Water Quality Appeals Board in accordance 

with A.R.S. 49-323. 

B. PERMIT ACTIONS 

The flow chart of Fiqure 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 information or · has failed to 

demonstrate that the operation of the facility will comply 

wi th the requirements of the statutes and requlations. 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 

he 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 conditions. 

other permit actions the Director may take include modifying, 

transferring, suspending and revoking. There are two types of 

modifications that can be performed on permits, major and 

17 
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minor. A majQr modification constitutes substantial changes 

in an issued permit for reasons outlined in the regulations • . 

(A.A.C. R18-9-121.C.) and requires submission of a fee (A.A.C. 

Rl8-9-l23.D.). Minor modifications are changes which do not 

affect the scope or intent of the permit, and do not require 

the publishing of a public notice (A.A.C. 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 permit 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 AND REGULATIONS 

Other approvals and permits may be required. by Federal, State 

or Local governments. A list of possible permits that may be 

required for various facility types is included in Table 2. 

This is not an exhaustive list; additional permits may be 

necessary. It is the permittee's responsibility to obtain and 

comply with all applicable laws and regulations. 
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'l'ABLE 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 

Agencv 

DEQ (Solid Waste 

Unit) 

Local City or 

County 

OEQ (Remedial 

Action Unit) 

ADEQ 

Application is made 

at ACEQ EPA is 

issuing authority 

ADEQ and/or EPA 

c 



Air Pollution Control 

Ce.g. incinerators, air 

strippers or dust control) 

Flood Control 

construction Permits 

Well Construction 

404 Permit 

Reclamation Plan 

Operation , Reclamation 

Plan 

Hazardous waste Permit 

Air Quality Permit 

20 

ADEQ/County Health 

Department 

Local Flood Control 

District 

ADEQ/County Health 

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 

UIC Regulations (In­

situ leach) 

UMTRA , Other Programs 

UMTRA , Other Programs 

Air Emmission Permit 

Solid waste Disposal/ 

Operational Plan Approval 

Well Construction Program 

Permit 

Poor water Quality 

Withdrawal Permit 

If on or near state lands 

Approval to Proceed 

Registration/Safety 

21 

Corps of Engineers 

EPA 

EPA 

N.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 



Land us. - zoning 

approval 

Engineering/construction 

Approval 

Dam Safety , Stability 

22 

County/City 

County 

Department of Water 

Resources 



III. INFORMATION REOUIREMENTS FOR A PERMIT APPLICATION 

This chapter is intended to aid the applicant in providing the 
mandatory information required in a permit application (A.A.e. R18-
lOS.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 began (or is expected to begin) . 
operations. 
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Beginning operations for the Department's purposes 

.eans 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 has a finite 

lifetime, an ore deposit, as opposed to a 

municipality's wastewater treatment plant which is 

hoped to serve the community in perpetuity. 

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 Code on lines 

provided. 

4. Facility Address 

If different from the mailing address, include a street 

address, route number or other specific identifier, and 

the City, state and Zip Code for the actual location of 

the facility. 
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5. County 

In which county or counties is the facility located? 

6. Facility Location 

a) Township, range, section, and quarters. 

Locate the facility by the township and range 

coordinate system. If possible, break the section 

location down to three (3) quarter section 

divisions (1/4, 1/4, 1/4). This will be a 10 acre 

parcel. This location can be determined from 

U.S.G.S. topographic maps. Refer to Figure 2 for 

an explanation of this system. This information 

may also be obtained from County Recorder or 

Assessor's Offices. 

b) Latitude and Longitude. Give the latitude and 

longitude ot the approximate center of the property 

on which the facility is located. (See Appendix B 

for description of how to determine latitude and 

longitude. ) 
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