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INTRODUCTION

HYDRO L\BRA!

This technical memorandum summarizes the institutional as

pects of artificial groundwater recharge projects that may

be undertaken by Maricopa County Flood Control District.

Specific legislation and permitting requirements that must

be considered are reviewed, including: (1) federal legis

lation, (2) state legislation, (3) rules and regulations of

cooperating agencies, and (4) planning and permitting
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FEDERAL LEGISLATION PERTAINING TO

ARTIFICIAL GROUNDWATER RECHARGE

activities for a Maricopa County Flood Control District

recharge project.

Federal legislation affecting the operation of recharge

projects and the use of water that is recovered from a re

charge project includes the Clean Water Act (CWA) of 1977,

and the 1987 amendments; the Safe Drinking Water Act (SDWA)

of 1974, and the 1986 amendments; and the Occupational Safe

ty and Health Act.

The sections on federal and state regulations, and planning

and permitting activities are primarily abstracted from the

following document: "Institutional and Regulatory

Requirements for Recharge" Task 7 of the Tucson Recharge

Feasibil j,ty Assessment, by CH2M HILL, Montgomery, and Wilson

0987j. 11'stitut.ional chang.es since the publica~cioil of tJH:'~

Tucson report are incorporated in this memorandum.

2N22984.AO

The regulations and permitting procedures pertaining to city

and county floodplain ordinances, zoning, and other local

requirements have not been addressed in this memoradum due

to the added complexity and volume of material required.

The permitting requirements of local agencies and

"";;",, .. municipa.lities can vary grea+-,ly dep'ertd'i'ng on the Incati"n

and configuration of the recharge project. Also, it is

assumed that the Flood Control District does not need a

review of county floodplain ordinances and permit

requirements. It is likely that local and county

requirements will not impact project feasibility to the

extent of state and federal requirements.
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Section 402

THE CLEAN WATER ACT

Three provisions of the CWA that are relevant to a recharge

project by Maricopa Flood Control District are Section 402,

relating to the National Pollutant Discharge Elimination

System, Section 319, relating to nonpoint sources, and Sec

tion 404, governing the disposal of dredged or fill mate

rials in waters of the United States.

A NPDES permit will be required for a recharge project in

volving floodwaters that are discharged into "waters of the

United States" in an uncontrolled fashion, i.e., without

constructed berms or dikes to control the flow. Thus, any

of the potential recharge sources (i.e., stormwater runoff,

reclaimed wastewater, and CAP water) containing any pollu

tant will requir~ a NPDES permit unless the flow is separat

ed from the natural flow. A NPDES permit is not required

3

Section 402 of the CWA prescribes National Pollutant

Discharge Elimination System (NPDES) permits for discharges

of wastewaters containing any of a broad class of pollutants

to natural surface water bodies and streams. Included as

pollutants are sediment, EPA's list of priority pollutants,

microorganisms, and radioactive substances (Palsma, 1987).

NPDES permits limit the quantity of such pollutants that are

released and require self-monitoring and reporting of

discharges. There are penalties for noncompliance. In

Arizona, the NPDES permitting program is administered for

the U.,S. ,Environmental Protection Agency (EPA) -/ by the Wa'ter:

Permits Unit of the Arizona Department of Environmental

Quality (ADEQ). The state will assume a stronger role in

the NPDES permitting program when ADEQ assumes primacy of

the Clean Water Act.
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Section 319

for recharging any of these sources in off-channel spreading

areas.

A NPDES permit may be required for injection wells if water

pumped during well redevelopment is discharged into washes

or natural stream channels.

The 1987 amendments included a new Section 319 requiring

each state to develop and control nonpoint sources of

pollution, including urban runoff. Within 18 months of

enactment, each state is required to submit a report identi

fying waters that are not expected to meet drinking water

quality standards because of nonpoint source pollution and

submit a management plan describing methods for controlling

nonpoint pollution. States are encouraged to undertake

groundwater protection strategies during their overall ef

forts relating to nonpoint pollution control. Conceivably,

the effects of re~harging stormwater runoff on groundwater

quality will be addressed in such a strategy. Efforts that

4

The requirement for obtaining a NPDES permit for in-channel

recharge of stormwater runoff unless the recharge source is

separated from natural flows may seem arguable in that the

source is also part of the "natural flow." However, the

argument is moot because of the 1987 amendments requiring

EPA to develop procedures'; for issuing NPDES permits for:

sources of municipal and industrial stormwater discharges.

All cities with populations greater than 250,000 will be

required to obtain permits for municipal stormwater dis

charges within four years. This reinforces the requirement

that the District will be required to obtain a NPDES permit

even for controlled recharge (e.g., using dikes and levees)

in streams and washes.
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sources.

Section 404: Dredge and Fill Permits

It is possible that the permitting process will be modified

further as the amended Clean Water Act is implemented. For

result in a reduction of nonpoint pollutants in urban runoff

may also improve chances of obtaining state water quality

permits for recharging these "improved" urban runoff

5N22984.AO

According to Dixon (1987), the need for a 404 permit will be

determined on a case-by-case basis, but will probably be

required 80 percent of the time that activities are carried

out in a stream channel. Accordingly, when planning

in-channel recharge projects, the Maricopa Flood Control

District should contact the District Engineer for specific

guidance on each case.

Section 404 permits are issued by the Secretary of the Army

..<;'1J I1der environmental guidance. from EPA;.,'"The contact agency

is the U.S. Army Corps of Engineers (COE). The COE

considers the effect of moving and disposing of channel

materials on surface flows and quality when issuing a

404 permit. According to Section 404 of the CWA, a Dredge

and Fill permit is required if dredging or earthwork for a

project (e.g., a recharge project) results in placing

dredged or fill material into a natural stream channel. A

permit is also required when altering or disturbing stearn

channel materials and stockpiling in the floodplain (Dixon,

1987). The information required for a 404 Permit is

summarized in Table 1. The processing procedure for a

404 Permit is summarized in Table 7. Those experienced with

this perrnitindicate that the process can be quite ler:gthy

(Zeller, 1987).
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o Name and address of applicant

o Name, address, and title of authorized agent

o Names and addresses of adjoining property owners

o Location of land where activity exists or is proposed

6

Table I

INFORMATION REQUIRED FOR A DREDGE AND FILL PERMIT

example, Environmental Impact Statements may be required for

new projects.

Ambient Water Quality Standards

o Detailed description of the proposed activity

The CWA assigned ambient water quality standards for

individual surface water bodies adequate to protect the

beneficial uses of such water bodies. Where there are

s~yeralbe.neficial uses ~ as would occur at,a. roul tipurpose

arti£icial recharge facility, the use requiring the highest

quality water drives the decision making process for the

regulation of water quality for a particular water body.

o Water body and location on water body where activity

exists or is proposed

o Other permits required

N22984.AO
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o Other federal agencies consulted, if appropriate

o Preapplication consulting

o Corps considers all comments

o Public hearing held, if needed

7

o Public notice issued (within 15 days of receiving all
information)

Table 2
PROCESSING PROCEDURE FOR A DREDGE AND FILL PERMIT

o Applicant submits ENG Form 4345 to district regulatory
office

o Application received and assigned identification number

o Fifteen to 30-day comment period depending upon nature
of activity

o Proposal is reviewed by Corps and the public, special
interest groups. local agencies, state agencies, and
federal agencies

o District engineer may ask applicant to provide addi
tional information

o District engineer makes decision

o Permit issued, or permit denied and applicant advised
of the reason

N22984.AO
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National Primary Drinking Water Regulations

THE SAFE DRINKING WATER ACT OF 1975 INCLUDING 1977 AND 1986

AMENDMENTS

The Safe Drinking Water Act (SDWA) of 1974, along with its

1977 and 1986 amendments is aimed at assuring that public

water systems meet minimal standards for the protection of

public health. The requirements of this Act relate to the

quality of pumped water recovered from a recharge project

when the water is used for drinking water"sources.

Regulations must be developed for 83 contaminants over the

next 3 years. Contaminants requiring regulation under the

1986 amendments are listed in Table 3. Regulation will

start with contaminants which already have primary drinking

water standards plus an additional 9 specific VOCs. Reg

ulated (and some other chemicals) will be monitored at the

points of entry to the distribution system representative of

each well. The importance of this to recharge activities by

Maricopa Flood Control District is that federal authority

for enforcement of MCLs under the SDWA begins prior to con

sumption of water recovered from a recharge project rather

8

The SDWA requires EPA to establish Maximum Contaminant Level

Goals (MCLGs), Maximum Contaminant Levels (MCLs), and Na

tional Primary Drinking Water Regulations for individual

contaminants including volatile synthetic organic chemicals

(VOCs), synthetic organic chemicals (SOCs), inorganic chemi

cals (IOCs), radionuclide contaminants, and microbiological

contaminants. "MCLGs are nonenforceable health goals which

are to be set at the level at which no known or anticipated

adverse effects on the health of persons occur and \..,.hich

allow an adequate margin of s3.fety':·(Thompson j 1986). MCLs

are enforceable standards that must beset as close as pos

sible to Recommended Levels Goals (RMCLDs).
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Table 3
CONTAMINANTS REQUIRED TO BE REGULATED

UNDER THE SDWA OF 1986

I
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Volatile Organic
Trichloroethylene
Tetrachloroethylene
Carbon tetrachloride
1, 1, I-Trichloroethane
l,2-Dichloroethane
Vinyl chloride
Methylene chloride

Microbiology and
Total coliforms
Turbidity
Giardia lamblia

Inorganics
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Nitrate
Selenium
Silver
Fluoride
Aluminum
Antimony

Organics
Endrin
Lindane
Methoxychlor
Toxaphene
2,4,-D
2,4,5-TP
Aldicarb
Chlordane
Dalapon
Diquat
Endothall
Glyphosate
Carbofuran
Alachlor
Epichlorohydrin
Toluene
Adipates
2,3,7,8-TCDD (dioxin)

Radionuclides
Radium 226 and 228
Beta particle & photon
radioactivity

Uranium

N22984.AO

Chemicals
Benzene
Chlorobenzene
Dichlorobenzene
Trichlorobenzene
l,l-Dichloroethylene
trans-l,2,Dichloroethylene
cis-l,2,-Dichloroethylene

Turbidity
Viruses
Standard plate count
Legionel1a

Molybdenum
Asbestos
Sulfate
Copper
Vanadium
Sodium
Nickel
Zinc
Thallium
Beryllium
Cyanide

1,1,2-Trichloroethane
Vydate
Simazine
"PAH's
PCB's
Atrazine
Phthalates
Acrylamide
Dibromochloropropane (DBCP)
1,2-dichlorophenol
Pentachlorophenol
Pichloram
Dinoseb
Ethylene dibromide (EDB)
Dibromomethane
Xylene
Hexachlorocyclopentadiene

Gross alpha particle activity
Radon
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The Wellhead Protection Program

than before or during recharge. (This is in contrast to the

requirements of Arizona's Environmental Quality Act, which

applies standards within the aquifer.)

The wellhead protection program encourages state participa

tion through a grants program. In Arizona, the objectives

of the WHP are effectively addressed by the state's

Environmental Quality Act (EQA) of 1986. For example,

according to the ~QA, an aquifer is protected at the point

of compliance of an Aquifer Protection Permit. The point of

10

Under the Wellhead Protection Program (WHP), each state is

required to submit to EPA within 3 years of the enactment of

the amended SDWA a program·to prev.ent·"'''contamina.tion ofpub·

lic water supplies (U.S. Environmental Protection Agency,

1987). A WHP area is defined as the surface or subsurface

area surrounding a well or well field supplying a public

water system through which contaminants are reasonably

likely to move toward and reach a well or well field. A

wellhead protection area can include all or part of the

pumping well cone of depression, the recharge area, and the

surrounding aquifer (U.S. Environmental Protection Area,

1987). The state is given broad guidance in determining the

WHP's but generally they are based on the capture zones of

well fields and the lands overlying these zones.

Othe·j';' areas contributing wab.~r '(and possibly contaminants)

during inflow to the capture zones of well fields may also

be included in program (Harrison, 1987). Accordingly, a

recharge project causing water to migrate into a capture

zone might be addressed by the program. The resulting plans

are unlikely to be effective. This is because there are few

provisions for enforcement in the SDWA.

N22984.AO
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OCCUPATIONAL SAFETY AND HEALTH ACT

INDIAN AND FEDERAL WATER RIGHTS

compliance if analogous to the capture zone defined by the

WHP. Details on the point of compliance for a recharge

project are included in The Governmental Quality Act of 1986

of this memorandum.

Protection of workers is partly regulated by the federal

Occupation Safety and Health Act (OSHA). Federal author

ities may monitor activities associated with the con

struction, operation, and maintenance of artificial recharge

facilities for compliance with OSHA provisionso

11

In addition to the federal legislation discussed in the pre

viouss~.c:t.ions, the issue of federal and Indian·water rights

to surface and groundwater in the state may affect a re

charge project by Maricopa County FCD. This issue is dis

cussed in the section dealing with state legislation per

taining to artificial recharge.
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Stormwater Runoff

TITLE 45 OF THE ARIZONA REVISED STATUTES

STATE LEGISLATION PERTAINING TO ARTIFICIAL RECHARGE

Surface water is over appropriated in Arizona. Accordingly,

appropriation of surface water for a recharge project is not

12

Relevant state laws ostensibly affecting a recharge project

include Title 45 of the Arizona Revised Statutes, the

Groundwater Management Act of 1980, the Recharge and Under

ground Storage Act of 1986, the Environmental Quality Act of

1986, and the Groundwater Recharge District Authority Act of

1987.

Title 45 of the Arizona Revised Statutes establishes the

rules for obtaining, perfecting, preserving, and protecting

water rights in Arizona. Maricopa County Flood Control Dis

trict or a cooperative entity will be required to show ADWR

that it has a right to each of the four principal water

sources available for a recharge project, (i.e., stormwater

runoff, reclaimed wastewater, CAP water, and recovered

groundwater) •

Stormwater runoff is included within the general class of

surface water. The procedure for appropriating surface

water for a beneficial use is outlined in ARS 45-142,

"Application for a permit to Appropriate Public Waters of

the State of Arizona." (The Groundwater Recharge and

Underground STorage Act of 1986 designated artificial

recharge as a beneficial activity.) When the permit is ap

proved by the Director of ADWR, recharge facilities can be

constructed and water can be diverted to the facilities.

Subsequently, a water right certificate is issued. A right

is lost if the water is not used beneficially for a period

of 5 years.

N22984.AO
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Developed Water

It is not too late to file for a water right (Erb, 1987).

Mr. Dick Gensler of ADWR's Operational Division is available

to provide guidance with the process.

Maricopa County may be required to prove ownership of

"developed water" when undertaking a recharge project for

floodwater containing urban runoff. Developed water is

water which has been generated above historical volumes as a

consequence of urbanization. There is no law in Arizona

Ownership of surface and groundwater in the vicinity of pos

sible recharge projects will remain uncertain until the Gila

River adjudication is completed. This may take several

years. Meanwhile, the Maricopa FCD is advised to determine

that claims have been filed for the rights to the availabil

ity and quantity of surface waters that might be used in a

recharge project. Other agencies which have already filed

may have a prior right. For example, as part of "the strate

gy forPlap.6, t.he federal (JDvernmeent has filed fore·

floodwaters in the area (Warskow, 1~~7). The Roosevelt Wa

ter Conservation District has also filed for floodwater

rights.

13

a simple task. The 1979 General Adjudication of Water

Rights Statute required adjudication of the water rights of

most water users in Arizona. A primary reason for this ad

judication is the need to quantify the water rights of the

federal government and the Indian nations of the state. The

federal government and the Indians hold a special type of

water right: the federal reserved right. The Indian re

served rights have very early priority dates (Arizona Water

Information Center, 1986). .Eventua:Bi.'Y"t "all water rights,

including those of the federal government and Indian nations

will be determined. Adjudication of the Gila River

watershed is currently underway.

N22984.AO

I
I
I
I
I
I
I
I
I
I
I

/

I
I
I
I
I
I
I
I



Reclaimed Wastewater

Imported Central Arizona Project Water

addressing the ownership of developed water. Decisions

elsewhere may be helpful in deciding this issue (Harrison,

1987) •

14N22984.AO

The right to use a streambed to transmit reclaimed wastewa

ter toa recharge project- site must also be c:onsidered.

This is addressed in Section 45-173 of the Arizona Revised

Statutes. In particular, a channel may be used to carry

water or be used for the location of either a recharge proj

ect or an underground storage and recovery project, provided

that these activities do not diminish the quantity of water

which has been appropriated.

The third major water source for a recharge project by

Maricopa Flood Control District is Central Arizona Project

(CAP) water. Rig~ts to this source are specified in

agreements between the Secretary of the Interior and

contracting entities. Thus, the rights to use CAP water in

a recharge project will become an issue when the District

The status of rights to appropriate reclaimed wastewater for

a recharge project in Maricopa County is currently

"/-.uncertain.•>,,,.T.he judge who decided the .John F. :Lon,,:ri'c'ase

determined that wastewater discharged from the 91st Avenue

Plant in Phoenix is not subject to either the law of prior

appropriation or the groundwater law (Harrison, 1987). This

case is currently being appealed by ADWR. If the court

decides that wastewater retains its original character as

surface water or groundwater, then the entities developing

the source water retain ownership. The Maricopa Flood

Control District should monitor the progress of this case

when planning to recharge reclaimed wastewater from a

cooperating municipality.
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Recovered Groundwater

Arti£icial Recharge as a Beneficial Use of ,Water
<.-,,.<'"" ...~-.,' ......

undertakes cooperative recharge projects with any of these

entities.

The concept of "first in time, first in right" dominates the

priority of use issue. Conceivably, if downstream surface

15

o Domestic and municipal uses

o Irrigation and stock watering

o Power and mining uses

o Recreation and wildlife, including fish

o Artificial groundwater recharge

The rights to recover recharged water are specified in

Title 45 of the Arizona Revised Statutes, particularly in

recent amendments introduced by the Groundwater Management

Act of 1980 and the Groundwater Recharge and Storage Act of

1986. These acts are discussed in subsequent sections.

The right to recover recharged water may also be affected by

the ongoing litigation of water rights in the state. The

rationale is that groundwater may fall within the category

of "water subject to claims based upon federal law." A

court decision is required to define the sources of water

covered by this definition. The most negative outcome would

be that an agency involved in a recharge-related project may

have the right to the water used in the project but not to

recovered groundwater.

As indicated, the Groundwater Recharge and Storage Act of

1986 specified artificial groundwater recharge as a

beneficial use. However, in ARS 45-147, recharge is listed

as the lowest ranking beneficial use of surface water. The

relative useyalues are as follows:

N22984.AO
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water users were already diverting floodwater for irriga

tion, it might be illegal to divert water upstream for a

recharge project. Downstream appropriators will triumph in

court if they prove that upstream diversion for a recharge

project interfered with their rights. According to Harrison

(1987), the rights of downstream prior appropriators repre

sent the single largest obstacle to floodwater recharge

projects.

Existing rights may be purchased. However, there are re

strictions on buying water rights from irrigation districts,

agricultural improvement districts, and water users asso

ciations.

THE GROUNDWATER MANAGEMENT ACT OF 1980

The Groundwater Management Act also relates to artificial

recharge and recovery operations through administrative

rules and regulations for well construction and licensing of

well drillers. Details are included in Title 12, Chap-

ter 15, Article 8 of the Arizona Administrative Rules and

Reg~,latiQn$" The follo\'dnq ~ect;:'ons requiring a licensed

well driller are germane:

o Section 45-596 requires a notice of intention to

drill an exploration well or monitoring wells when

conducting hydrogeological investigations for a

project. A variance is required t6allow the per

forated interval of monitoring wells to extend

above the water table.

o Section 45-597 requires a notice of intention to

deepen or replace an existing nonexempt well in

the same location within an Active Management Ar

ea. This notice of intention will be required if

existing wells are deepened or replaced and used
as recovery wells.

N22984.AO 16



Additional requirements include:

o Obtaining a permit to withdraw groundwater for

hydrological testing purposes within an AMA.

o A well driller report and completion report is

required for each drilled and equipped well.

The Role of Artificial Recharge Projects in AMA Augmentation

Plans

17

o Section 45-599 requires a permit for drilling or

operating a new or replacement service area well

within an AMA by a city, town, private water com

pany, or irrigation district and for drilling a

nonexempt, nonservice well within an AMA. This

permit will be required for recovery wells.

o Adherence to ADWR's regulations dealing with well

spacing and well impact (R12-15-830), and with

replacement wells in the same location

(R12-15-840).

o Obtaining a hydrological testing permit for test

ing groundwater qu&lity and for determining

aquifer hydraulic properties. This permit is

required during hydrogeological studies and moni

toring activities for a recharge project. Limits

are placed on the amount of groundwater which may

be extracted for test purposes.

As indicated, the Groundwater Management Act endorses

artificial recharge as an augmentation technique for the

second groundwater management period. The overall goal of

augmentation programs is to achieve safe yield in the AMA's.

Specific objectives relating to artificial recharge include

estimating water availability for artificial groundwater

N22984.AO
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THE GROUNDWATER RECHARGE AND UNDERGROUND STORAGE ACT OF 1986

Recharge Projects

"Recharge projects" are projects designed to replenish the

groundwater supply. Water recharged by a recharge project

becomes part of the common pool of groundwater and the

recharging agency does not have special rights to recover

that water.

The Groundwater Recharge and Underground Storage and Recov

ery Act of 1986 (ARS 45-651 et seq) allows 2 distinct class

es of projects. These are recharge projects and underground

storage and recovery projects. This section reviews the

permits required for both types of projects and related wa

ter quality permits.

18

recharge and determining methods to maximize recharge

(Arizona Department of Water Resources, 1986). The Phoenix

AMA will not actually operate a recharge project. However,

the agency is interested in cooperating with other agencies

who will take the lead in constructing and operating re

charge operations (Barrios, 1987). Intergovernmental agree

ments (IGAs) will be required. Inasmuch as the state holds

the rights to unappropriated water, an IGA with the state

will give the state and\cooperating agencies an advantage

should downstream users protest (Harrison, 1987).

Certain projects may be categorically excluded as recharge

projects. These include mine tailings ponds, septic tank

systems, dry wells and other detention/retention structures

constructed solely to meet the requirements of city or coun

ty flood control ordinances, sand and gravel operations,

deep percolation from agricultural practices, unlined ir

rigation delivery systems, lakes and source water treatment

works (Mitchell, 1987). The policies regarding the use of
detention/retention structures for recharge are particularly

N22984.AO
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Two types of permits are available for a recharge project,

namely, a recharge project permit and a demonstration per

mit. The two agencies responsible for issuing re

charge-related permits are ADWR o.ndADEQ.

important for Maricopa Flood Control District activities.

Since the Recharge Act is relatively recent legislation,

there may be opportunities for the FeD to get involved with

the policy making.

Recharge Project Permits. The general procedures for

obtaining permits, constructing, operating, and monitoring a

recharge project are summarized on Figure 1. The applica

tion includes items relating to ownership of the recharge

water source, financial capability, a hydrological study,

and proof that water quality permits have been obtained.

Tables 4 and 5 list the items required for a Recharge Proj

ect Permit. This permit is issued for a specific period of

time, but no more than 50 years and the periods are renew

able.
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Table 4

REQUIREMENTS FOR OBTAINING A RECHARGE PROJECT PERMIT

.c The rechal.ge project is hydrologically feasib1.eo

o The applicant must measure recharge flows with approved

devices.

21

o The applicant must submit an annual report with infor

matim:; ..on th~~ quantity rechi~rg6d and days of op

erations. There are penalties for noncompliance with

reporting requirements.

o The applicant must have the technical and financial

capability to construct and operate a project.

o The applicant must have the right to use the proposed

source for recharge purposes.

o If in an AMA, the project must "not be inconsistent"

with the AMA augmentation goals.

o The recharge project will not cause unreasonable harm

to land or to other water users within the area of

hydrological impact.

o The applicant has applied for all necessary water qual

ity permits through ADEQ.
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Table 5
INFORMATION REQUIRED FOR A RECHARGE PROJECT PERMIT

o The name and mailing address of the applicant

o The name of the Active Management Area, Irrigation
Non-Expansion Area, groundwater basin or ground
water subbasin in which the applicant proposes to
operate a recharge project

o The name and mailing address of the owner of the
land on which the applicant proposes to operate
the recharge project

o The legal description of the location of the
proposed project

o Such evidence of the financial and technical ca
pability as the Director (of DWR) may require

o The source and annual quantity of water proposed
to be recharged

o The legal basis for acquiring and using the water
proposed to be recharge

o A description of the proposed recharge project,
including the design capacity of the project and
the operating plan

o A copy of a study that demonstrates the following
items~

The area of hydrological impact of the proj
ect
A demonstration of the hydrological feasibil
ity of the project
A demonstration that the project will not
cause unreasonable harm to land or other wa
ter users within the area of hydrological
impact of the project

o The proposed duration of the project

o Evidence that the applicant has applied for any
water quality permit required by the ADHS under
Title 36, Chapter 16, Article 1

o Any other information which the Director may rea
sonably.request

N22984.AO 22



The augmentation plans are expected to interpret the meaning

of the term "area of hydrological impact" of recharge proj

ects. Both temporal and spatial aspects of the term will be

considered. Currently, the Act defines the area of

hydrological impact as the areal extent "projected on the

land surface •.•of the migration of water recharged pursuant

to a recharge project •••. " The operational definition will

stress the temporal changes in the recharge plume. This

will account for the possible movement of existing pollution

plumes during a ~echarge projec't.

Effect of Augmentation Plans During the Second Management

Plan on a Recharge Project. The Phoenix AMA will implement

augmentation plans during the second management period.

Maricopa Flood Control District should coordinate permitting

of recharge projects with the Phoenix AMA to ensure that

proposed recharge projects are consistent with these plans.

Such projects may be required to be consistent with the man

agement plans and achievement of the management goals of the

AAA. Siting requirements may exclude projects-where re

charged water will cause polluted plumes to migrate into

potable groundwater regions (O'Hare, 1987).

Demonstration Recharge Permits. ADWR and ADEQ are currently

developing procedures for issuing permits for demonstration

recharge projects. (Note: these permits are only for re

charge projects and not for underground storage and recovery

projects.) The intent is to bring demonstration projects

online quickly by avoiding the detailed information required

for fullscale permits. A particular goal is to allow the

recharge agency to obtain data for determining the

hydrological and economic feasibility of a site. This will

expedite obtaining a recharge project permit. Approval of a

demonstration pr~ject permit does not imply acceptance at a

I
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later date of a recharge project permit (Recharge Oversight

Committee, 1987).

From ADWR's perspective the key conditions for obtaining a

demonstration project permit are as follows (Recharge Over

sight Committee, 1987):

o Only water clearly and easily determined to be the

permittee's vrilLbe.. considered. This excludes

stormwater runoff.

o An abridged hydrological report.

o The project must be consistent with the management

plan and achievement of the management goal of the

AMA.

o Projects limited to recharging no more than

2,000 acre-feet per year.

o Permit approval conditional on ADEQ Water Quality

Permit.

ADEQ is planning to issue a general permit for pilot scale

recharge projects in June or July, 1988 (DuBois, 1987).

Until then, ADEQ is permitting most pilot scale projects

through the existing Groundwater Quality Protection Permit

process with minimal hydrological data requirements. The

proposed ADEQ conditions will include the following:

o Only CAP water and water meeting Aquifer Quality

Standards are allowed. Effluent and urban

stormwater runoff are specifically excluded.
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Underground Storage and Recovery Projects

o Total amount recharged shall not exceed

2,000 acre-feet per year.

o Well owners within a one mile radius of ~~~ rroi

-"'c't shall :':;e notified prj:or to commencing .rE'

charge.

25

The point of compliance for pilot scale projects

shall be located to ensure the protection of all

current and reasor.a.ble foreseeable future uses of

the aquifer.

o

o The project must not violate or contribute to vio

lations of Aquifer Water Quality standards at the

applicable point of compliance (a discussion of

point of compliance is included in a subsequent

section of this memorandum.)

o pilot scale projects shall not be closer than

one-half mile to any permitted hazardous waste

landfill, solid waste landfill, surface impound

ments or ongoing remedial action areas or any

source of surface area contamination.

Underground Storage and Recovery Projects are intended to

store water underground for future use of the project spon

sors. Water that is stored underground is defined as stored

water. When stored water is recovered, it may be used for

its planned purpose. Agencies intending to undertake these

projects must obtain an underground storage and recovery

project permit. Separate permits for demonstration projects

are not provided. However, demonstration projects are al

lowed under the general permit with special provisions. The

N22984.AO
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projects excluded from classification as recharge projects

are also excluded from the class of underground storage and

recovery projects.

Storage Accounts. A holder of a Recharge Project Permit

does not acquire special rights to recover recharged

groundwater. In contrast, a storage account is established

for the holder of a Storage and Recovery Project Permit. A

storage account will include subaccounts for each source of

water stored during the project. Only water which has been

The holder of an undergrannd storage and recovery permit may

bereguired to monitor the operation of a project', and the

impact Qf the project on ":he land and other water userS

within the area of hydrologic impact of the project.

Monitoring activities for an underground storage and

recovery project will be coordinated with ADHS. The

involvement of ADHS in the permitting process is described

in a following section.

Underground Storage and Recovery Permits. The requirements

for an underground storage and recovery permit are identical

to those for a recharge project permit, except that the

statement requiring compliance with AMA goals is excluded.

Th~.",relationship.. of an underground storage and recovery'"""

project to AMA goals is included in the recovery well per

mitting process. The Act states: "The holder of an

underground storage and recovery project permit may use or

exchange stored water recovered pursuant to the

permit ••• only in the manner it was permissible for the

holder to use or exchange the water before it was stored

underground." This requirement has no bearing on water

quality constraints, but is intended only to maintain the

character of the water for accounting purposes relative to

AMA regulations.

26N22984.AO
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These accounts are debited for each calendar year as fol

lows:

Amount of wat~el':'v<!ithdrawnx L 05 :::::Amount debited to

account

CAP storage accounts are debited according to the following

formula:

CAP Storage Accounts: Credits and Debits--Chapter 45-669

C(2) of the Code defines the amount of CAP water that could

not reasonably be used directly as the amount which exceeds

a straight line function illustrated in Figure 2. The steps

for obtaining this linear function are summarized in

Table 6.

27

credited by ADWR to the storage account may be withdrawn by

the permit holder in accordance with the storage and

recovery permit. Water is credited to the account that is

recoverable from storage, that would not have been naturally

recharged, and that could not reasonably be used directly.

The permit holder must demonstrate, using standard

hydrological procedures, the amount of recoverable water as

well as the water which cannot reasonably be used directly.

"Recoverable ampu,nt II is defined as the amount of water which

has reached the aquifer.

Other Storage Accounts: Credits and Debits--Other water

sources that could not reasonably have been used directly

include surface water made available by darns, effluent,

water from outside the AMA that would not have reached the

AMA without the efforts of the holder of the permit, and CAP

water not accepted by other subcontractees, if this exceeds

the capacity of the permit holder's treatment plant and

water demands.
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Source: Lester Snow, Director TAMA

Table 6
STEPS FOR DETERMINING THE AMOUNT OF CAP WATER THAT COULD

NOT REASONABLY BE USED DIRECTLY

I
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o Step 1.

o Step 2.

o Step 3.

o Step 4.

o Step 5.

o Step 6.

o Step 7.

-,0 Step 8.

o Step 9.

Determine the permit holder's CAP allo
cation in af/yr

Calculate 30 percent of the CAP allo
cation in af/yr

Determine the year which the permit
holder will have noninterruptible CAP
water available

Calculate permit holder's groundwater
demand for the first noninterruptible
CAP year in af/yr

Calculate 75 percent of the result of
Step 4

If the result of Step 2 is greater than
Step 4 or Step 5, the director will de
termine the amount of CAP water which
can be used directly (between the re
sults of Steps 4 and 5), considering
economic and engineering feasibility, in
af/yr

Determine the lesser of Step 2 and
Step 6, in af/yr

Calculate and plot as a linear function
the amount of CAP water which can rea
sonably be used directly in each year
starting with the results of Step 7 in
year I and ending with the amount from
Step I in the 30th year

The amount of CAP water deemed to be
water that the holder could not rea
sonably have used directly is the amount
in excess of the calculations of Step 7.



o Effluent: 100 percent of the amount recovered

o The amount of water included in a certificate of

an assured water supply

o Stored water from outside an AMA imported from

outside the AMA by the operator: 100 percent of

the amount recovered

Recovery Well Permits. There are no special requirements in

the Act for recovering water from a recharge project because

the purpose of such a project is replenishment and not

30

o Stored water imported from outside the AMA and

outside the groundwater basin of the project: 100

pereent of the amount recovered

o The amount of water that has migrated to a lo

cation either inside or outside the groundwater

basin of the project where the water cannot be

reasonably used by others

o Stored water from outside the area of hydrological

impact of a project in an AMA (except for the

first two categories): 110 percent of the amount

recovered

Stored effluent will not be counted against a permittee's

per capita water consumption goal, specified in the AMA's

first management plan. This means that a permittee can

store effluent at one location in their service area and

recover an equal amount of groundwater elsewhere in their

service area, subject to the approval of the director of

ADWR. In addition, recovered wastewater will not be charged

the GMA Pump Tax.

N22984.AO

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



WATER QUALITY PERMITS

Eventually recharge projects and underground storage and

recovery projects will require Aquifer Protection Permits,

presently being developed by ADEQ. At the present time a

two-phased permit process first requires the submittal of a

Notice of Disposal (NOD) and then submittal of an

application for a Groundwater Quality Permit.

Short Term Storage and Recovery Permits. ADWR also allows

short term permits for large scale storage and recovery

projects intended to determine recharge feasibility and to

obtain hydrological information for a longer term project

(Mitchell, 1987). In contrast to the demonstration recharge

project permits, a regular application is required for the

demonstration-recharge and recovery permits. However, the

requirements for a hydrogeological t;eport a.re relaxed. It

?-$ exp~ed that these d~monstrationpermit:.s~10ulnexpire in

2 to4 years •. The recharging agency may not receive credit

for the water recharged during the demonstration period.

31

storage. In contrast, the holder of a storage and recovery

permit has constraints on the use of recovery wells. If

existing wells are used, they must either be within the area

of hydrological impact of the project, or, if the water is

withdrawn within the permittee's service area but outside of

the area of hydrological impact, then the permittee must

demonstrate that the withdrawals are consistent with the

management plan and achievement of the management goals of

the AMA. A recovery well permit, is""required for-new wells

and the application for the recovery well permit is obtained

from ADWR. A copy of the application is included in

Appendix 1.
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Notice of Disposal Submittal

o It will not dispose of wastes either into the

vadose zone or directly into groundwater

There are not aquifers in the discharge im

pact·· area

o The facility will be designed and constructed so

there will be no migration of wastes either into

the vadose zone t')r directly into groundwater"

32

Constituent concentrations of the disposal

are less than or equal to ambient groundwater

concentrations for primary and secondary

drinking water standards

To determine the need for a Groundwater Quality Permit, a

Notice of Disposal (NOD) must first be submitted. Owners or

operators of new facilities that may affect groundwater in

Arizona must file a NOD with ADHS at least 180 days before

the discharge or disposal is to begin. ADHS personnel rec

ommend submitting a NOD with a recharge project proposal to

~t,"down on the overall processing time. The procedure for

obtaining an NOD is summarized in Figure 3. The NOD must

include information specified in Table 7.

Within 30 days, the director of ADHS is required to notify

the owner or operator of the facility that either a permit

will be issued or the applicant must submit to the permit

application process. A permit will be issued based on a NOD

only if it is demonstrated that the facility will comply

with the following criteria:
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NOD PERMIT PROCEDURE

NOTICE OF DISPOSAL
SUBMITTED

EVALUATE NOD FOR
PERMIT REQUIREMENT

NO

RETURN TO. APPLICANT
FOR COMPLETION

NO

NOTIFY FACILITY TO SUBMIT
A PERMIT APPLICATION
PROPOSAL OR MODIFY
OPERATIONS TO MEET

R9-20-208.A.

FIGURE 3

NOTICE OF DISPOSAL
PERMIT-FLOW DIAGRAM

NEW

IS NOD
COMPLETE?

DOES FACIUTY
MEET REQUIREMENTS

OF R9-20-208.A. FOR A
PERMIT ON AN NOD?

YES

IS FACILITY NEW
.OR EXISTING?

YES

DRAFT PERMIT ANO
PUBLISH INTENT TO

ISSUE A PERMIT

I
EXISTING

LOG IN AND
PRIORITIZE
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Table 7

INFORMATION REQUIRED FOR A NOD

o Identification of the facility, and owner or oper

ator

o Topographic map showing the location of the facil

ity

o Type of facility and nature of the activity

o Date of expected operation

o Expected operational lifetime of the facility

o Listing of other environmental permits issued

o Description of disposal activities and control

measures to protect groundwater quality

o Description of wastes, pollutants, and flow rates,

including an analysis of the chemical, biological,

and physical properties of the waste

o Description of the groundwater monitoring pro

grams.

o Other information showing that the facility should

be permitted
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Obviously, a recharge project and a storage and recovery

project fail the first criterion because the purpose of such

projects is to recharge groundwater. Each of three sources

of water for a recharge project (flood water, reclaimed

wastewater, and CAP water) will fail to meet some of the

water quality criterion. For example, the total dissolved

solids (TDS) of imported CAP water will be considered a sec

ondary contaminant specified in ACRRL R9-8-222. The secon

daryc:ontaminant level for TDS is "500 mg/l..The criteria.

for permitting based on a NOD will not be met. Thus, a

Groundwater Quality Permit will be required for recharge

projects.

Groundwater Quality Permit

The procedure for obtaining a Groundwater Quality Permit is

summarized on the flow diagram, Figure 4. Before submitting

the Application for a Groundwater Quality Permit, the opera

tors of the proposed facility must submit a Permit Applica

tion Proposal, outlining the information that will be con

tained in the permit application. The proposed application

".proposal should be discussed with ADHSbefore the actual

proposal is submitted. The following ~item:s will' be dis

cussed at this presubmittal meeting:

o Information documented in the NOD

o Existing hdyrogeological information

o Scope of Work

The application for a Groundwater Quality Permit must con

tain items specified in Table 8.

The drafted permit is submitted to the applicant and to ap

propriate federal, state, and local agencies for review and

comment. The time allotted for this process is 30 days.
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FIGURE 4

ADHS GROUNDWATER
QUALITY PROTECTION
PERMIT PROCEDURES-

PERMIT APPLICATION

APPLICANT AND ADHS MEET TO DISCUSS
PERMIT APPLICATION PROPOSAL

APPLICANT SUBM'TS PERMIT
APPLICA TlON PROPOSAL

< <'

ADHS REVIEWS PERM'T APPLICAT'ON PROPOSALIAND NOTIFIES THE APPLICANT OF 'TS EVALUATION

JAPPLICANT SUBMITS PERMIT APPLICA TION I

J STAFF REVIEWS PERMIT APPLICAT'ON I

'S PERMIT APPLICATION ACCURATE
~

Y
AND SUFFICIENT TO SATISFY ....

REQUIREMENTS OF R9-20-208.B

, YES NO ;

- - -~- -• ~

,-"•t
ADHS NOTlFI~S APPLICANT ADHS NOTIFIES THE APPLICANT

THAT A PERMIT IS BEING OF ADDITIONAl. INFORMATION

DRAFTED AND PUBLISHES NEEDED OR < PROBLEMS

NOTICE OF INTENT TO ISSUE
A PERM'T

DOES APPLICANT PRESENT
ADDITIONS OR MODIFICATIONS ~
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o Environmental setting

o Site hydrogeology

o Monitoring plan

o Contingency plan

37

o Discharge impact assessment

o Summary of disposal activity

o Maps and Plans

o Formal application form containing signed certi

fication

o Remedial action plan

o Closure and post-closure plans

Table 8

INFORMATION REQUESTED FOR A GROUNDWATER QUALITY PERMIT

APPLICATION

The permit may also be subjected to a public hearing. Fig

ure 5 shows the steps involved in the public participation

process.
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PUBLIC PARTICIPATION

AOMS PUBLISHES A NOTICE OF INTEH:r,...,
TO ISSUE OR DENY THE PERMIT

ADHS PUBLISHES NOTICE
OF PUBLIC HEARING

YES

J
ADHS HOLDS

.PUBLIC' HEARING -,/

NO

AI;>,HS
DENIES PERMIT

NO

AOHS DETERMINES IF A
PUBLIC HEARING IS NECESSARY?

I

ADHS GROUNDWATER QUALITY
PROTECTION PERMIT-
PUBLIC PARTICIPATION PROCESS

ADHS DRAFTS PERMIT AND TRANSMITS COPIEa
TO APPLICANT AND APPROPRIATE FEDERAL.

STATE ANO LOCAL AGENCIES FOR REVIEW AND
COMMENT FOR NOT LESS THAN THIRTY DAYS

AO,M8 OL;I.ER"....N.E$IF
PEAMrr CANse ISSt9ED

.. BASEO ON .COMMENTS

FIGURE 5

APPLICANT OR. OTHER PARTY
MAY APPEAL

YES

,
ADHS

ISSUEalPERMIT ..'
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THE ENVIRONMENTAL QUALITY ACT OF 1986

If groundwater quality monitoring is required, all monitor

ing wells must be constructed in accordance with ADWR Well

R~ulations (A.C.C.Re Title 12, Chapter 15, Article 8). A

permit to drill will also be required.

Groundwater quality protection is the basic goal of the En

vironmental Quality Act (EQA) of 1986. The Act classifies

all aquifers of the state for drinking water protected use.

The EQA organized and streamlined environmental regulations,

authority, and enforcement in a new agency, ADEQ. ADEQ is

essentially a state level EPA. One responsibility of ADEQ

is to establish an Aquifer Protection Program and to adopt

Aquifer Quality Standards.

It should be pointed out that the standards in Article 2 are

entirely narrative with no numerical limits whatsoever (un

less disposal to groundwater causes direct or indirect vio

lation of surface water quality standards). In other words,

in contrast to the specific standards for obtaining a permit

based on a NOD, the requirements for obtaining a permit fol

lowing the entire permitting process are vague and open to

subjective interpretation.

39

According to ACRR: R9-20-208 B, a permit will be issued when

it is determined that the characteristics of the waste

stream, the facility design, the hydrogeological charac

teristics of the discharge impact area, the present and

future uses of groundwater, and the ambient groundwater

quality are such that "no wastes or pollutants will enter an

aquifer in sufficient quantities to violate adopted ground

water quality standards." The applicable standards, spec

ifiediaR9~~1-403, are listed in Table 9~
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Table 9

STANDARDS SPECIFIED IN R9-21-403

o Discharges of any pollutants and disposal of any

wastes shall not impair the uses which have been

.. made f are being made t or wi 11 be made of ground";'·

water for every purpose.

o Discharges of any pollutants and disposal of any

wastes to groundwaters of the State shall not

cause a public health hazard.

o Disposal of any hazardous waste, radioactive

waste, or other waste shall not cause toxic sub

stances to be present in groundwaters of the State

in concentrations which are or may be hazardous to

public health or which interfere with present and

future uses of the groundwater.

o Discharges of any pollutants and disposal of any

wastes to groundwaters of the State shall not di

rectly or indirectly cause violation of surface

water quality standards established in Article 2

of this Chapter.
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Water Quality Standards

The EQA affects recharge-related projects through water

quality standards, permitting requirements, and establish

ment of points of compliance.

The EQA applies drinking water standards within aquifers

rather than at the tap, as in the Safe Drinking Water Act.

The 21 Maximum Contaminant: Levels (MCLs) which'comprise the

current State Aquifer Water Quality Standards are listed in

Table 3. Under the SDWA amendments, EPA is required to

adopt 83 additional MCLs by JUly 1989. These are listed in

Table 4. The director of ADEQ is required to adopt any new

MCLs within a year after they are issued by EPA. Thus, ADEQ

proposes to adopt 8 MCLs adopted by EPA in June, 1987. The

director of EQA may also adopt numeric standards for

pollutants lacking primary (i.e., health-based) MCLs.

After July, 1988, any person is allowed to petition the

director to adopt a numeric standard for a drinking water

aquifer for pollutants that lack standards.

A narra.tive health based Aquifer Water Quality Standard haS

been proposed by the Water" Quality Advisory Council for pol

lutants lacking numeric standards. Basically, the numeric

standards require that a disposal operation (including a

recharge-related) project shall not cause pollutants to be

present in water within aquifers in concentrations that are

hazardous to human health. ADEQ is also proposing to adopt

health based Aquifer Water Quality Standards for total dis

solved solids (TDS), sodium, and sulfate. At this time a

TDS standard has not been developed. A possible health

based standard for sodium is 900 parts per million (ppm). A

possible health based standard for sulfate is between

500 and 1,000 ppm. These limits are unlikely to be a prob

lem for the recharge water sources proposed for the Maricopa
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Permitting

county Flood Control District unless concentrations are in

creased by leaching of native salts in the vadose zone.

The permitting requirements of the 1986 recharge legislation

will be supplanted with the requirements of the EQA. The

existing Groundwater Permit rules remain in effect until

superceded by the Groundwater Protection Permit. rules. ·An

Aquifer Protection Permit will be required for recharge

projects and underground storage and recovery projects. A

general permit will be required for pilot recharge projects.

I
I
1

I
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Information required for the Aquifer Protection Permit in

cludes (1) a proposed Best Available Demonstrated Control

Technology (BADCT) for the facility, (2) the points of com

pliance and demonstration that the facility complies with

Aquifer Water Quality Standards, (3) a map of the facility

and environs, a facility site plan, (4) a hydrologic study,

(5) a proposed contingency plan, (6) a description of the

proposed aquifer monitoring plan, and (7) closure and

post....closure plans. Recharge-related projects·must also

include a written statement of the project purpose, and op;"

erational procedures to enhance infiltration. Area permits

may be obtained for facilities under common ownership and

located in a contiguous geographic area.

BADCT Requirements. BADCT is not required for artificial

recharge facilities except for facilities discharging chemi

cals on EPA's hazardous substances list. BADCT may not ap

ply to reclaimed wastewater and urban runoff (Daniel, 1987).

Treatment will be necessary if it is determined that BADCT

requirements apply. Pretreatment of urban runoff would be

required in settl~ng basins ahead of the principal recharge

basins. Bypassing the first flush of urban runoff would

minimize pretreatment needs.
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It appears tha.t greater flexibility is allowed in selec;ting

the ·poe for recharge-related projects uslrigsources con

sidered to be nonhazardous. Selection of the poe for such

projects will be determined on a case-by-case basis (DuBois,

1987). For example, the poe may be considered to be the

nearest point of use, such as the closest downgradient well.

(Note: in some cases monitoring wells between the recharge

area and poe will be required.) However, two items will

always be considered by the permitting agencies when approv

ing a poe: (1) the effects of source water quality on down

gradient groundwater users, and (2) the effect of the re

charge operation on existing contaminant plumes (DuBois,

1987) •

Point of Compliance. The point of compliance (POC) of a

project is the point at which compliance with aquifer water

quality standards is determined (ARS 49-244). The poe for

hazardous substances is the limit of the pollutant manage

ment area. (Note: ARS 49-921 defines hazardous waste as

substances from' disposal activities which may caUse or sig

nificantly contribute to an increase in mortality or an in

crease in serious irreversible or incapacitating reversible

i·.11x:u~.ss or pose a substa.ntial present orpotent.ial hazard to -

human health or the environment. Solid and dissolved mate

rial in domestic sewage, irrigation return flows, and per

mitted industrial wastes are excluded.) The pollutant man

agement area is a vertical plane downgradient of a facility

extending through the uppermost aquifer underlying the fa

cility. No one may violate Aquifer Quality Standards at

points of compliance. For projects recharging hazardous

substances the poe is the edge of dikes enclosing the

spreading facility. Based on monitoring needs, an alterna

tive poe up to 750 feet from the dikes of the spreading area

is possible.

I
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THE OWNERSHIP OF STREAMBEDS ACT OF 1987

THE GROUNDWATER RECHARGE DISTRICT AUTHORITY ACT OF 1987

Zoning Requirements. The 1987 Water Quality Act Corrections

Bill of 1986 requires that applicants for individual aquifer

protection permits must show that the discharging facilities

(e.g., recharge projects) comply with municipal and county

zoning ordinances.

This Act relinquishes state claims to smaller streambeds in

the state. It also allows for the sale of larger reaches

claimed by private parties and political subdivisions as

recorded title owners. Ostensibly some of these streambeds

could be sold for recharge purposes. It is anticipated that

the constitutionality of this legislation will be challenged

in court.
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The Groundwater Recharge District Authority Act, summarized

in Table 10, was signed into law in May, 1987. This act

amends several provisions in Title 48 relating to special

taxing districts.· The amendments relating to artificial

recharge and undergrou.nd storage and recovery projects are

primarily to the benefit of the Flood Control District of

Maricopa County and the Central Arizona Water Conservation

District. County flood control districts may construct,

operate, and maintain artificial groundwater recharge

facilities. However, only counties with populations greater

than 1.5 million persons are entitled to develop underground

storage and recovery projects, provided that there is a

flood control benefit. County flood control districts are

allowed to acquire property for groundwater recharge

projects by purchase, donation, dedication, and other lawful

means, except by ~minent domain. Another major provision of

the act allows the Central Arizona Water Conservation

N22984.AO
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Table 10
SUMMARY OF RECHARGE-RELATED FEATURES OF THE
GROUNDWATER RECHARGE DISTRICT AUTHORITY ACT

o State land may be leased for underground storage
and recovery projects and for underground recharge
purposes.

o County flood control districts may construct, op
erate, and maintain artificial groundwater re
charge facilities.

o County flood control districts organized in a
county having a population of more than one
million five hundred thousand persons may con
struct, operate, and maintain underground storage
and recovery facilities if they have flood control
benefits.

o County flood control districts may contract and
join with the United States and other governmental
units for the purpose of constructing, operating,
and maintaining multipurpose groundwater recharge,
underground stroage and recovery, and flood con
trol facilities, except that a district shall not
expend district funds for any underground storage
and recovery facility that does not have flood
control benefits.

o County flood control districts may acquire proper~

ty 9Y purchase~ donatiori ; dedication,excliange or
otcher lawful means f exceptbyemihent domain, in
area's suitable for groundwater recharge project.s.

o Multicounty water conservation districts may con
tract with the United States to be the operating
agent for the CAP.

o Multicounty water conservation districts may ac
quire, develop, construct, and acquire permits for
underground storage and recovery projects includ
ing recovery wells, using surplus CAP water.

o Multicounty water conservation districts may enter
contracts with other agencies to acquire, permit,
develop, construct, operate, and maintain under
ground storage and recovery projects using CAP
water., provided that the other agencies have the
right to either recharge or store underground and
recover-.
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STATE LIABILITY LAWS

o CAP water for a storage and recovery project op
erated by a mUlticounty district is limited to
water which would not have been delivered for di
rect use. The cost of this water shall not be
less than the cost of CAP agricultural water de
livered to the same site.

District to undertake underground storage and recovery

projects in addition to conducting feasibility studies for

such proj ects. Water p] ace.d ..into underground storage by the

Central Arizona Water Conservation District is limited to

water which would not have been used directly. The cost of

this water cannot be less than the cost of agricultural wa

ter delivered to the same location. This legislation would

allow cities to undertake a cooperative recharge project

with Maricopa County and to enter into agreements with CAWCD

to store water (e.g., in Butler Valley).

According to Harrison (1987), artificial recharge projects

can cause liability by nuisance (smell, aesthetics, in

sects), t.Ort. (flood damage to property, breeding disease),

attractive nuisance (attracting and causing harm to children

and others), conversion (inappropriate use of some else's

property), and natural resource damage. Although the state

recently passed legislation doing away with joint and sever

al liability, the District should assess the potential

liability of a recharge project. Furthermore, projects

should be designed and operated to result in minimal poten

tial for liability.

-..- -~.4:_;:::',,, "•. __
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THE SALT RIVER PROJECT

RULES AND REGULATIONS OF COOPERATING AGENCIES

Depending on the nature of the recharge project, a coopera

tive agency could assume the lead role and act as the prima

ry beneficiary of the project or the Maricopa FCD could take

the lead. Potential cooperative agencies are discussed

briefly in the paragraphs following.

Agencies which could cooperate with the Maricopa FCD on a

recharge project include water districts, irrigation dis

tricts, and municipalities. There are numerous ways in

which a cooperative agency could become involved in a re

charge project. Physically, an agency could contribute by

providing canal capacity for transport of recharge water to

the project site and/ox providing a source of rechargewa

ter. Funding could be provided through the cooperative

agency through taxation, user fees, bonds, or by qualifying

for federal and state grants or loans.
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'J;'ke us~;of Salt River Project (SRP) canals fm:@-elHrery of

water depends to a large extent on the time of year and the

availability of freeboard capacity (Warskow, 1987). SRP

will review any proposals for transporting CAP water on a

case-by-case basis (Warskow, 1987). The policy regarding

sale of Project water for a recharge project is well

defined. Basically, the Project does not own the water be

cause "the water belongs to the land." Thus, to obtain SRP

water, the site of a recharge-related project must be on

land that has a right to SRP water. However, lawful ex

changes are possible (Warskow, 1987).
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CENTRAL ARIZONA WATER CONSERVATION DISTRICT

MARICOPA WATER DISTRICT

The report discusses the District's interest in conducting

recharge activities, gives an overview of the concepts and

physical means for accomplishing artificial groundwater re

charge, and discusses the potential recharge projects previ

ously identified or currently being studied that could use

CAP water. The study area included sites near the CAP

aqueduct from La Paz County to the terminus in Pima County.

Maricopa Water District (MWD) is currently studying alterna

tives for allowing use of their canal system to transport

water by other agencies for recharge projects (Anderson,

1987). Excess water in Lake Pleasanton will be available

for sale. However, the lake must be full before excess wa

ter will be made available. Although the lake was filled

~~uring wet periods in the early 1980's, ~this rarely occurs

(Anderson, 1987).
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The Central Arizona Water Conservation District (CAWCD) is

the multicounty water district responsible for delivery of

Colorado River water through the CAP aqueduct. The CAWCD

board recognizes that in the early years of operation the

capabilities of the District to divert and deliver water

will far exceed the ability of water users to use directly.

The board has directed staff to investigate the potential

for recharge of CAP water in Central Arizona and to make

recommendations on how the District ,could singly t)]~· t~oopera

t4vely acquire and operate groundwater recharge projects

(Dozier, 1987). A report, Opportunities for Groundwater

Recharge in Central Arizona, was recently completed for the

District by Ungerman Engineering, Inc.
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HARQUAHALA VALLEY IRRIG~TION DISTRICT

MUNICIPALITIES

The Harquahala Valley Irrigation District (HVID) serves CAP

water to 23,000 acres of irrigated farmland west of Phoenix.

The new canal system for CAP water was completed in 1985.

The potential exists for transporting CAP water through the

HVID canal system for recharge purposes. Whether the Dis

trict with a non-Indian irrigation water contract could pur

chase CAP water for recharge purposes is unknown.

Several municipalities in Maricopa County are pursuing

groundwater storage and recovery projects. Others are con

sidering the possibilities and have expressed an interest in

cooperating with the Maricopa,FCD on a joint recharge proj

ect. Most of these municipalities currently deliver ground

water pumped to their water users, have sewage effluent

available for reuse and also have CAP allocations. These

are typically in an excellent position institutionally for

developing a groundwater storage and recovery program.
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PREAPPLICATION MEETINGS

o Obtaining permits for monitoring activities.

PLANNING ACTIVITIES FOR A RECHARGE-RELATED PROJECT BY

MARICOPA COUNTY FLOOD CONTROL DISTRICT

o Scheduling a preapplication conference with ADWR

and ADEQ.

50

o Obtaining special permits for water spreading

projects.

o Obtaining permits for site-specific

hydrogeological studies.

o Submitting permits under the Recharge Act and the

Environmental Quality Act.

o Monitoring activities during the Gila River adju

dication potentially affecting a recharge project.

o Obtaining local zoning permits, land use permits,

and interparty agreements.

The following items must be considered when planning a re

charge-related project:

The permits and notices of intention for recharge-related

activities are summarized in Table 11. The stages for ob

taining permits for a recharge project and an underground

storage and recovery project are summarized on Figure 1.

The first step i~ to arrange a preapp1ication meeting be

tween Maricopa Flood Control District, cooperating agencies,

N22984.AO
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- - - - - - - - - - - - - - - - - - -
Table 11

PERMITS AND NOTICES OF INTENTION FOR RECHARGE PROJECTS

Federal

State

Associated

Legislation

Clean Water Act

Clean Water Act

Title 45

Groundwater Management Act

GWMA

GWMA

GWMA

GWMA

Recharge Act

Recharge Act

Recharge Act

Title 9

Title 9

Environmental Quality Act

Permit or Notice

NPDES

Dredge and Fill

Appropriation of Public Waters

Permit to Drill a Well in AMA

Permit to Drill a Nonexempt, Nonservice Area Well

Hydrologic Testing Permit

NoUce of Intention to Drill Exploration Well

NoUcl ·o~ Intention to Drill Monitor/Piezometer Well

Recharge Permit

Storage and Recovery Permit

Recovery Well Permit

Notice of Disposal

Groundwater Quality Permit

Aquifer Protection Permit

Responsible

Agency

ADHS

COE

ADWR

ADWR

ADWR

ADWR

ADWR

ADWR

ADWR

ADWR

ADWR

ADHS

ADHS

ADEQ
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the Director of the Phoenix AMA, an ADWR hydrologist, a rep

resentative from ADEQ, and legal representatives. The pur

pose of this meeting is to summarize the proposed plans and

to discuss impediments. The requisite permits will be re

viewed at this meeting.

SUBMISSION OF PERMITS REQUIRED BY THE RECHARGE ACT AND THE

ENVIRONMENTAL QUALITY ACT

The second step is to submit permit applications to ADWR for

the planned project (i.e., a Pilot Recharge Project Permit,

a Recharge Project Permit, and an Underground Storage and

Recovery Permit. A copy of the hydrological study for the

proposed project must be included. This report will be min

imal for pilot scale projects and for short term underground

storage and recovery projects, whose goals are to obtain

hydrological information. Until Aquifer Protection Permits

corne online, a Groundwater Quality Protection Permit is

required from ADEQ. Accordingly, a Notice of Disposal for a

Groundwater Quality Protection Permit should be included

with t~e gep.eral application. Similarly, a Groundwat.er

Quality Protection Pernl1:..., ~_s reqliired until t.h,,~/Geheral Per

mits for pilot scale proj ects .... are avail-able.

The Flood Control District and associated agencies must also

demonstrate the following:

o The technical and financial capability to con

struct and operate a recharge project.

o The right to use the water source for a project.

o The goals of the project are consistent with the

goals of the AMA.

N22984.AO 52

../



o Permit to Drill a Service Area Well in an AMA

o Permit to Drill a Nonexempt, Nonservice Area Well

o The project will not harm others.

o Not~ce of Intention to Drill and Exploration Well

53

Hydrological Testing Permits

The third step is to obtain Hydrological Testing Permits.

These permits are required for site-specific hydrogeological

studies.

o Notice of Intention to Drill a Monitor

ing/Piezometer Well

Permits for MonitoriI1g Activities

The fourth step is to use the results of the hydrogeological

studies to design a monitoring and recovery well network.

The requisite permits and Notices of Intention are as fol

lows:

Well driller reports and well completion reports are

required for each well. A well spacing and well impact

study may also be required.

A NPDES permit may be required during hydrological testing

if it is deemed that pumped water contains pollutants that

may join tributaries of waters of the United States.
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ZONING PERMITS, LAND USE PERMITS, AND INTERAGENCY AGREEMENTS

o County and City Flood Plain Use Permits.

Permits for Water Spreading Projects

54

o A NPDES permit, pursuant to Section 402 of the

Clean Water Act, when projects are constructed

without berms or dikes to separate the water

source from i~he natural f.lo,", c"

ONGOING ACTIVITIES ASSOCIATED WITH THE GILA RIVER ADJUDICA

TION

Additional permits are required for water spreading projects

in floodplains, including:

o An Application for a Permit to Appropriate Water

of the State of Arizona, if floodwaters are the

intended source.

o A Dredge and Fill Permit, pursuant to Section 404

of the Clean Water Act.

The process of adjudicating both surface water and ground

water rights during the Gila River suit is proving to be

highly volatile. Indeed, as the process unfolds, there is a

great deal of uncertainty regarding ownership of these water

N22984.AO

. The Flood Control District should 0btain/aLlnecessary zon~

ing permits, land use permits, and interagency agreements

before submitting a permit application for a re

charge-related project. Land ownership of proposed sites

should be determined. Similarly, the necessary insurance

policies should be obtained.
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TIME REQUIRED TO OBTAIN PERMITS

Adjudication to monitor outcome affecting a recharge-related

project.

Dredge and Fill Permits are now handled at the COE Phoenix

branch office. Individual permits generally required 60 to

90 days. The average for the district, which encompasses

Southern California and Arizona, is 100 days. This is

assuming that the environmp.ntal assessment completed by the

COE.; does no'c t,urn up any r:~_gnificant impact.3." if an En

vironmental Impact Statement is required than a minimum of

one year is usually required.
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The time requirements for obtaining permits are affected by

a number of variables too numerous to mention. Typically,

the larger, more complex, and projects of longer duration

will require the most time f::;r> permitting. The completeness

of the application and degree of coordination with permit

ting agencies will also affect the time required. The per

mits that would be expected to require the most time are

those required by the State Recharge Act and the Dredge and

Fill Permit required by the Army Corps of Engineers (COE) if

stream channel modifications are needed.

N22984.AO

, The permit applications required by ADWR and ADEQ under the

Recharge Act are intended to be filed simultaneously and it

is anticipated that the individual permits can all be ob

tained within the same time frame. The following estimates

for permitting times are the times required to issue the

permit after a completed application is submitted. These

are reasonable times assuming that the applications submit

ted are complete, that requests for additional information

and clarification are minimal, and that public comments are

minimal with no need for public hearings.
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obtained in.asdittleastwomonths'~ Stora~eandrecOve~y""
permitsfora'short-term project duration wi1lt:'equire four

to six months.. Long term storage and recovery permits will

require six to eight months to obtain.

PROBLEMS EXPERIENCED IN OBTAINING RECHARGE-RELATED PERMITS

Acgordi~g to permi.tting stsf·f"members at ADWR and ADEQ

(1987), the major problems in processing recharge-related.

permits are as follows: (1) submission of incomplete appli

cations, especially those lacking complete hydrogeologic

informat;ion; (2) failure of applicants to schedulepreappl~'"

cation.meetings with ADEO and AOWR; (3) failure ofappli-'

cants ,to coordinate with permitting agencies; and (4) sub

missicmofapplications before local zoning, land use, and

interparty agreements are completed. Recognizing the unique

set of circumstances that surround each specific recharge

proposal, AOWR and ADEQ staff members emphasized the need

for ongoing dialogue during project development.

TSRIO!030



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

REFERENCES

Anderson, Lionel. Maricopa Water District. Personal
Communication to L. G. Wilson. 1987.

Arizona Department of Environmental Quality. Summary of the
Water Quality Control Council Public Meeting of Septem
ber 28, 1987. 1987;

Arizona Water Information Center. Protect Your Water
Rights. Water Resources Research Center, the universi
ty of Arizona, Tucson, Arizona. 1986.

Barrios, F. Phoenix Active Management Area. Personal
Communication to Peter Mock. 1987.

CH2M HILL, Inc., E. L. Montgomery and Associates, Inc., and
L. G. Wilson. Tucson Recharge Feasibility Assessment,
Task 7 Report: "Institutional and Regulatory Require
ments for Recharge." 1987.

Daniel, D. Arizona Department of Environmental Quality,
Personal Communication to L. G. Wilson. 1987.

Dixon, J. U.S. Army Corps of Engineers. Personal
Communication to L. G. Wilson. 1987.

Dozier, L. Central Arizona Water Conservation District.
Personal Communication to R. A. Randall. 1988.

bttEois y Arizona Department of Environmental Qualit.y.
PerSOl1al Communication to L. G. Wilson. 1987,

Erb, S. Arizona Department of Water Resources. Personal
Communication to Peter Mock. 1987.

Harrison, T. J., and L. Humphrey, Assistant City Attorneys,
City of Tucson. Comments on CH2M HILL Draft Report
"Institutional and Regulatory Requirements for Re
charge". 1987.

Mitchell, K. Arizona Department of Water Resources.
Personal Communication to L. G. Wilson. 1987.

O'Hare, C. Tucson Active Management Area. Personal
Communication to L. G. Wilson. 1987.

Palsma, W. H. Water Permits Unit, Arizona Department of
Environmental Quality. Personal Communication to L.
G. Wilson. 1987.

R-1



R-2

TSR10/030

Snow, L. A. tucson Active Management Area. Personal
Communication to L. G. Wilson. 1987.

Zeller, M. Simons and Li, Inc. Personal Communication to
L. G. Wilson. 1987.

Office of Groundwater
A Decision-Makers

Recharge Oversight Committee. Development of a Recharge
Permitting Process for Demonstration Projects. Memo
randum to Alan Kleineman, Director, Arizona Department
of Water Resources. 1987.

Thompson, J. C. Summary of Revisions of the Drinking Water
Regulations and Amendments to the Safe Drinking Water
Act. Camp, Dresser, and McKee, Inc. 1986.

u.s. E~vJronmental Protection Agency.
Protection. Wellhead Protection:
Guide. 1987.

Warskow, W. Salt River Project. Personal Communication to
L. G. Wilson. 1987.

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


