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Abstract – Groundwater is of significant importance for the preservation of life on Earth. The accurate 
estimation of the surface recharge is the secret to knowing and forecasting the capacity of the 
groundwater reservoir. The key aim of this work was to determine the soil regeneration of the river Ergene 
and its control variables. In order to classify spatially dispersed groundwater recharges and other water 
budget components, a grid-based water balance model was implemented which relates to hydroclimatic 
variables, land use, vegetation, geology and area relief studied. 
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INTRODUCTION 

Public and private entities cannot take action on 
water management without taking into consideration 
the appropriate structural factors. Most water 
resources experts will likely believe "there are more 
common, chronic and confounding structural 
problems with water resources creation and 
management than technological, physical or even 
economic problems ..." (Ingram et al., 1984). Since 
landfill schemes are still very fresh, certain 
considerations are less apparent than the common 
processes that contributed to Western dams and 
irrigation projects, for example. The economy, policy 
and main players influencing ground water refill 
projects are discussed in this portion.[1] 

ECONOMIC ISSUES 

Across several parts in the United States the lack of 
good quality water sources is growing. The 
development of modern surface water storage 
infrastructure is limited by environmental and fiscal 
issues. Declining water quality in several countries 
challenges drinking systems and future alternative 
food outlets. Around the same period as competition 
for both urban and commercial water is increasing, 
limits on the production of new sources have 
increased.[2] 

Around the same period, laws, policies and 
regulations on water safety have required 
communities to undertake waste water disposal 
systems that are extremely expensive in anticipation 
of surface water discharges. Thanks to this needed 
process, much processed urban waste water is large 

enough to be collected and rendered usable for a 
number of applications with fairly limited additional 
treatment. Increasing focus has been paid to the 
economic value of processed urban water supply 
as a source of water for recycling. Over the past, 
drainage wastewater has in a limited way been 
used both to raise reserves and to preserve 
aquifers from seawater contamination in coastal 
regions.[3] 

The Economics of Ground Water Use 

The economics of groundwater use is considerable 
and changing (see, for example, Burt, 1970; 
Cummings, 1970; Gisser, 1983; Bumess and 
Martin, 1988; Provencher and Burt, 1993). This 
work establishes and characterizes many specific 
concepts surrounding the usage and maintenance 
of groundwater. Soil water is used more efficiently 
when harvested at prices , for example, so that 
over time, the net gains (absolute net income from 
overall costs) are maximised. The benefits are 
typically calculated by the application of cooling. 
The expense of groundwater mining and the 
expense of the prospect or customer in the near 
term are mentioned.[4] 

The cost of groundwater production is generally 
dependent on the cost of electricity, the pump 
capacity and the depth of pumping. Extraction 
costs increase with rising energy prices and depth 
of pumping and decrease with the growth of pump 
capacity. The advantage of removing the water 
now rather than save it for further usage is the 
potential expense. The potential costs, commonly 
referred to as usage costs, indicate that in the 
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present era water pumped results in a lower field 
water level over all possible cycles if pump levels go 
above healthy aquifer yields. Unless the existing 
extractions are to be commercially effective, the 
increased drainage expenses from a reduced water 
level will be compensated for in the future. Much of 
the economic research on groundwater supplies 
reflects on the assumption that extractions continue 
to occur at unsustainable levels while groundwater is 
viewed as a shared land tool. When the pumpers 
refuse to take all the extraction costs, even usage 
costs, into consideration, the extraction rates are 
greater than the economical limit. 

The production rate for any given aquifer cannot 
surpass, over the long term and without overdrafting, 
the amount at which the aquifer is re-charged, i.e. 
the secure return. Overdrafting will cost: property 
destruction, higher likelihood of erosion, increased 
capacity for sea water infiltration in marine regions 
and increased water treatment costs from the 
reduced water level. Overdrafting is likely. If over-
drawing continues, the table of soil water is slowly 
lowered until the expense of collecting soil water 
from lower levels becomes greater than the gain 
from any application of which that water may be 
applied. This is no longer cost-effective to pump so 
any falls are stopped in the ground water level. 
Therefore, careful monitoring of the relative 
magnitudes of the pumping costs and the 
advantages obtained from usage will insure that only 
annual charges are collected.[5] 

The Economics of Artificial Ground Water 
Recharge with Treated Municipal Wastewater 

There would be various scenarios when it comes to 
economic viability of groundwater regeneration 
utilizing processed area wastewater. Recharge is just 
one method to handle water source and wastewater 
treatment. The expense of the reuse of treated 
wastewater is crucially determined by the cost of 
certain water source alternatives, the cost of 
alternate wastewater disposal systems and the costs 
or disadvantages resulting by the development of 
available water sources and effective wastewater 
management. Economic viability therefore must be 
addressed, in every case, in relation to the particular 
circumstance of water availability and demand, and 
especially in relation to the variety of alternatives 
necessary to solve the question of water 
management.[6] 

Demand 

The benefits of additional water sources are usually 
calculated by customers' ability to pay or requests for 
supplemental water supplies. 

As urban ization and economic development grow, in 
general, willingness to pay for additional municipal 
and industrial supplies will increase. This is 
especially valid in the arid and semi-arid western 

countries, where almost all economic and 
demographic development in urban areas exists, but 
even in other short-water areas such as Florida it is 
apparent. If there is no better solution, and the ability 
to pay for recharged freshwater increases the 
expense of supplying the sewage, refueling can be 
an appealing choice.[7] 

And where ground water safety and other conditions 
are relatively equivalent to alternate surface water 
supplies, at least one explanation may be that there 
is more preparation to pay to obtain groundwater 
rights than for surface water rights. High-quality 
groundwater may be cheaper in certain places than 
other forms of surfacewater as it is safe. Within the 
short term, ground water supply usually does not 
rely on precipitation in the same way as the quality 
of surface water. And land water appears to be 
largely removed from the impact of drought. The 
ability to compensate for safe ground water may 
therefore be higher than for an affected supply. 
However, if the consistency of the land water in 
question declines substantially from the standard 
of comparable surface water resources or if the 
hazards and uncertainty associated with the 
recycled grounden water resource are far greater 
than that associated with comparabling, stable 
ground water sources the be decreased.[8] 

The Cost of Water Supplies 

In terms of efficiency relative to the expense of 
other forms of supply, the quality of processed 
wastewater as a means of surface water recharge 
is important. There are many explanations that 
recycled waste water will benefit from significant 
cost advantages in the near future over other 
outlets. 

The costs of producing new surface sources have 
become prohibitive in most regions of the world. 
The prices of constructing construction work have 
rising more quickly in the past few decades than 
the inflation rate. In fact , nearly all the surface 
water storage sites that are quickly established 
are already built and leave only places that are 
more difficult to build or very distant. The 
convergence of these two considerations 
combined in several cases ensures that modern 
shallow water collection schemes outweigh the 
ability to pay for fresh supplies. However, after the 
dam building heyday of the 1950s and 1960s and 
even before, the incentive to subsidize the 
expense of fresh water sources on municipal 
income decreased drastically.[9] 

The economic consequences of the production of 
surface water will be applied to these financial 
restrictions. Surface water impoundments have 
already been identified as doing significant harm 
to the ecosystem. High public expectations in 
conservation infrastructure, combined with high 
costs in ecosystem risk prevention and insurance, 
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have tended to render constructing modern surface 
water storage facilities much less desirable than 
before. Heavy community resistance to the 
construction of new landfilled facilities is triggered by 
fears about negative environmental consequences. 
The possible negative impacts on the atmosphere 
generate intense political pressure for the 
construction of these new facilities, except in fairly 
uncommon situations in which expense of new 
facilities is associated with willingness to pay. 

LEGAL ISSUES 

Artificial groundwater recharge is one of the 
innovations in water management which challenges 
current legal requirements to meet evolving society 
needs. Experience with refills demonstrates that the 
rules of nature should be modified and that modern 
techniques like artificial recharging can be applied if 
there is adequate demand. 

A challenging issue presented by groundwater 
procurement is, what public safety, welfare, 
properties, third parties and ecological interests 
should be controlled while unreasonable restrictions 
should not be placed on this method of water 
development? The democratic existence of the new 
regulatory system will, over time, provide proof of the 
validity of different regulatory requirements. Any of 
the laws adopted by various policy agencies will 
actually be reviewed and clarification from the 
regulations can be obtained. The restrictions 
implemented differ greatly, from expertise to 
authority. The following is a practical guide to the 
kind of problems faced in different fields. California 
provides the most stringent groundwater disposal 
environmental system which highlights these laws 
and the business structure behind them.[10] 

This research reflects on chemical recharges of 
surface water for future water usage, be it for 
drinking or non-potable applications. Legislative 
issues are addressed by the broad topics of water 
resources, soil quality security, regeneration after 
recovery, and environmental effects. Often checked 
are broad laws that may impact programs. Where 
potential factors specific to the water supply of the 
paying (e.g. urban waste water being processed, 
storm water runoff and drainage return flow) must be 
discussed. 

Water Rights 

The control of the water intended for restoration is a 
big concern in groundwater depletion. A sponsor of a 
scheme will be able to use the source water to that 
purpose. The proposal promoter will, as a corollary, 
retain the moral right to withhold the charging water 
from any competitive customers. 

For certain uses such as irrigation , industrial 
production or domestic water supply, a water right is 
usually created. When water from the source is used 

in any manner previously, the issue is that the 
freedom to use it always provides a right to regulate 
what remains. Home waste water for example may 
be seen as an intrinsic obligation or as a beneficial 
commodity for a community. Only waste water 
created and discharged from the city in the arid West 
can flow into a lake. Downstream consumers can 
rely on this movement, so there can be communities 
depending on it. Someone who proposes utilizing 
this "tool" for a different use, such as recharges of 
groundwater, will have the legal permission to use 
the water. 

Protection of Ground Water Quality 

Water may influence the consistency of the "natural" 
groundwater by the introduction of soil. Groundwater 
management is a priority of environmental 
legislation, but the current regulation on groundwater 
is not detailed. 

However, Congress also given the EPA, by the 
Clean Drinking Water Act (42 U.S.C. § 300h to 
300h-7 (1988)), with the power to control such 
ground water charges. The act is implemented by 
the EPA and countries with programs accepted. 
The Act covers only just groundwater but, as the 
name implies, safe subterranean bodies of potable 
water (USDW) that are aquifers used by municipal 
water supplies or may be used for them. Although 
good-quality water aquifers have been traditionally 
considered to be USDWs, waivers are given only 
for low aquifer content (CFR 40 § 146.3 (1992); 
CFR 40 § 146.4 (1992)). 

The department regulates two essential forms of 
groundwater recharge: drainage wells for heavily 
treated pollutants and dry wells for stormwater 
runoff. They are also level V wells in terms of the 
act's jargon. The key function of this dry well is the 
positioning of liquids inside the structure, and is to 
be used with the "[a]ny drilled or well that is smaller 
than its highest surface dimension" (40 CFR § 
144.1(g)(1) (1992)). The issue of how remediated 
waste water is taken into the regulatory framework 
is also dictated by the depth of the pipe. 
Specifically exempt from the legislation are 
residential septic systems (40 CFR § 
144.1(g)(2)(1992)). 

The Commission has not been practiced by the 
administrative authority given the EPA under the 
Act on Category V Wells, although the rules still 
allow just warning to the implementing agency, with 
other details to be received (40 CFR § 146.52(a) 
(1992); 40 CFR § 144.24 (1992)). The Program 
Administrative Agency has the power to intervene 
in situations where a class V program "can trigger 
a breach or even detrimental effects to people's 
safety" (40 CFR § 144.12 (1992)). More control 
authorities on class V wells are yet to be conducted 
by EPA. While this is going (58 Fed. Reg. 25,033 
(1993)), little suggestion remains that reuse-
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injection is the goal of the organization. Therefore, 
nationally mandated requirements on such forms of 
programs are not readily applicable. In any case, it 
should be remembered that there are restrictions on 
the operation of the regulatory framework under the 
Safe Drinking Water Act. The statute only covers 
sources of fresh water and does not automatically 
cover aquifers for all uses. The aim of the Act is on 
injection wells so as not to recycle pollutants under 
the Act, for example, for surface distribution and soil-
aquifer (SAT) treatment. Eventually, there is the 
violation of primary requirements in regard to 
drinking water forbidden by the legislative system 
(see, for example, 40 CFR § 144.12 (1992)). Others 
claim that an aquifer can be covered rather than just 
a wellhead to conform with such requirements. An 
aquifer network focused on technologies might 
theoretically contribute to stronger, but more 
expensive, security for aquifers. 

In comparison to the UIC, the regulations regulating 
groundwater security will be forwarded to state and 
municipal governments. State law regulating ground 
water is subject to differing rules, administrative 
methods and groundwater quality (National 
Research Council 1986). (National Research 
Council, 1986). A proposal with a possible adverse 
effects on groundwater could be investigated for 
approval to prove the environmental requirements 
are not breached. Like other regulatory systems, 
these groundwater requirements are determined by 
states with no relation to a national minimum degree 
of security. States vary in their capacity to reduce 
groundwater and in what degree it is necessary to 
destroy it. Command can differ based on the source 
of the refill water at state and local rates. The quality 
of the water will decide the attention obtained by the 
enterprise.[7-9] 

Use of Recharge Water 

The usage of recycle water during recovery will also 
influence the laws regulating a plant. The Safe 
Drinking Water Act seeks to safeguard drinking users 
by shielding and controlling them at the dams. The 
existence of toxins in the water system is restricted 
by precise numerical criteria. States can implement 
additional drinking water specifications. For example 
in Florida, drainage ponds used for groundwater 
treatment through the. State UIC system (Fla. Admin. 
Code Ann. r. 17-28.011 to17,610(1985)) and relevant 
soilwater laws are subject to rigorous legislation (see 
Fla. Admin. Code Ann. r. 17-600,540(1985)). The 
UIC system in Florida preserves fresh water supplies 
and therefore maintains the safety of aquifers used 
for certain uses. The regulations allow the pumped 
fluid to stay inside the "injectory region" and the 
"non-approved water sharing between aquifers is 
prohibited" (Fla. Admin. Code Ann. R. 17-
28.120(39)), which requires a "geological structure, 
community of formations or part of a structure 
receiving fluid direct from a well"). 

Class V wells are much more broadly controlled 
under the Florida UIC system than under the Federal 
plan. To order to decide which requirements are 
needed for authorizing, running, and controlling 
purposes (Fla. Admin. Code Ann. r. 17-28.510.), 
class V wells are classified into six types, based on 
the „expected consistency of injection fluid." The 
wells in category 2 are "recycle wells intended to 
recycle, inject or preserve water in an aquifer." Class 
V wells will in principle be designed such that water 
safety requirements are not breached as they are 
discharged. The minimum groundwater safety 
requirements allow "All groundwater shall be clear of 
contaminants of carcinological, mutagenic , 
teratogenic or radioactive substances that present a 
danger to public health, defense substances 
welfare, wherever, and at any period clear of 
residential, chemical or agricultural discharges or 
some other man-made, nonthermal 
discharge"(Fla. Admin code, R. 17-520.40). 
Therefore, the groundwater is exempt from any 
amounts that are toxic to vegetation, livestock or 
organisms 'nativity to the land that are liable for 
handling or stabilizing the discharge." Aboriginal 
species of 'signification to the marine ecosystem 
at interaction with the surface water in surface 
waters impacted by groundwater are therefore 
covered. Minimum contaminant rates for organic 
and inorganic chemicals, turbidities, coliforms and 
radionuclides are specified in primary drinking 
water regulations (Fla Adm. Code Ann. r. 17-
5500.310). Key criteria for clean water should also 
be regarded as criteria for groundwater safety.[4-
6] 

There is no statutory law regulating this usage of 
the grade water is used for other than recreation, 
such as lawn irrigation. 

Environmental Consequences 

The National Environmental Policy Act (NEPA) is 
a further framework of legislation of possible 
effects on groundwater depletion. NEPA was 
developed to ensure that the environmental 
effects of 'conduct that impact the nature of the 
human atmosphere' be taken into consideration in 
the government agencies conducting programs 
(42 United States Civil Code § 4332 (1988))). The 
Act provides for a detailed review of the impacts of 
development and options for developments 
including an environmental impact statement. 
Mandate is often provided to civic engagement. 
Given the absence of clear legislative wording, the 
NEPA can often provide government entities with 
an incentive to minimize the environmental 
implications of their programs. 

Many States analyze the environmental effects of 
so-called "small NEPAs" programs. The above 
laws exist whether the state or the local authority 
funds a project. 
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Many land water recharging programs can also 
require the Clean Water Act (Federal Water Pollution 
Control Act, 33 USC § § 1251-1387 (1988). For 
example, a reloading project which takes place on a 
stream can involve a federal permit to modify the 
stream. Section 404 of the Clean Water Act requires 
'dredged or fallen products' to be discharged (33 
U.S.C. Section 1344 (1988)). EPA administrator can 
refuse the permit where "discharges of such 
materials into these areas are inadmissible for 
municipally supplied water, shellfish beds and fishing 
zones (including spawning and breeding areas), 
wildlife or recreational areas." 

CONCLUSION 

The cultural , legal and structural history would have 
a huge effect on the viability of ground water 
refueling utilizing water of degraded nature. Indeed, 
more issues than most other technological 
constraints are likely with structural barriers. For 
addition, aquifer recharging of waters of polluted 
nature may be more desirable from an economic 
point of view due to the increasing shortage of 
existing surface water supplies. In contrast with the 
costs of other emerging products, progressively strict 
waste-to-water disposal legislation that often make 
incrementary expense of waste making suitable to 
potable or unpotable usage. 
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