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 ABSTARCT: Contaminants releasing from 

on location wastewater treatment 

frameworks (OSWTSs) can affect 

groundwater quality, undermining human 

wellbeing and surface water biological 

communities. Danger of negative effects 

ends up lifted in territories of outrageous 

helplessness with high water tables, where 

thin unsaturated interims restrict vadose 

zone lessening.   

A consolidated geophysical/hydrogeological  

examination concerning the impacts of an 

OSWTS, situated over an ineffectively 

profitable aquifer (PPA) with thin subsoil 

cover, intended to describe emanating 

impacts on groundwater.   Ground water, 

inspected from piezometers down-angle of 

the OSWTS permeation zone, showed 

spatially sporadic yet transiently reliable 

contaminant circulations. Electrical 

resistivity tomography distinguished a 

region of gross groundwater tainting near 

the permeation zone and, when joined with 

seismic refraction and water quality 

information, demonstrated that invading 

emanating achieving the water table 

released to a more profound more 

penetrable zone of weathered shale laying 

on more skillful bedrock. Subsurface 

structure, characterized by geophysics, 

showed that hoisted substance and 

microbiological contaminant levels 

experienced in groundwater tests gathered 

from piezometers, down-angle of examining 

focuses with bring down contaminant levels, 

related to those areas where piezometers 

were screened near the weathered 

shale/able shake interface; those promptly 

up-inclination were excessively shallow, 

making it impossible to catch this interim, 

and along these lines the more affected zone 

of the contaminant tuft. Discontinuous event 

of fecal marker microscopic organisms more 

than 100m down angle of the permeation 

territory recommended generally short 

travel times. Study discoveries feature the 

utility of geophysics as a component of 

multidisciplinary examinations for OSWTS 

contaminant crest characterisation, while 

additionally showing the limit of gushing 

releasing to PPAs to affect groundwater and 

water quality at remove. Practically 

identical geophysical reactions saw in 

comparable settings crosswise over Ireland 
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propose the wonders saw in this 

investigation are more boundless than 

already suspected.  

Keywords: Wastewater, Geophysics, Poorly 

beneficial aquifer, Groundwater quality, 

Coliforms. 

 

I. INTRODUCTION 

 Private on location wastewater 

treatment frameworks (OSWTS), where 

wastewater releases to the subsurface, 

demonstration an essential methods for 

household wastewater transfer in numerous 

parts of the world where reticulated 

sewerage demonstrates inaccessible. This 

incorporates packed event in urban zones in 

created and creating nations (Hatt et al., 

2004; Viraraghavan, T., 1976), and more 

diffuse event in provincial zones (Hoxley 

and Dudding, 1994; Withers, et al., 2011) In 

Ireland it is assessed that around 33% of 

every single private staying utilize these 

frameworks (CSO, 2012), especially in 

country territories where they constitute the 

standard innovation utilized for sewage 

treatment and wastewater transfer.  

 OSWTS can be extensively 

separated into two classes, septic tank 

frameworks and auxiliary treatment 

frameworks (e.g. mechanical air circulation 

frameworks, channel frameworks, built 

wetlands). In the two cases treatment of 

profluent ought to in a perfect world render 

it harmless with no noteworthy effect on 

groundwater quality (Jenssen and Siegrist, 

1990; van Cuyk et al., 2001). Procedures 

working in the vadose zone getting OSWTS 

assume a noteworthy part in weakening 

contaminants previously they reach 

groundwater (van Cuyk et al. 2001). These 

incorporate an assortment of characteristic 

physical, concoction and natural procedures, 

which evacuate microbiological and 

compound contaminations (van Cuyk et al., 

2001). The limit of subsoil to suitably get 

and treat the wastewater, relies upon its 

physical and geochemical properties of the 

accepting medium, including porosity, 

natural issue content, particle trade limit, 

unsaturated subsoil thickness isolating 

gushing permeation zones from the water 

table, and porousness (Beal et al. 2005). 

Physical properties and stacking rates 

impact the home time of wastewater 

permeating through the vadose zone. Since 

the porousness (K) of the dirt changes with 

water content, wastewater streams all the 

more gradually through unsaturated subsoil, 

as depicted by the Richards Equation, 

accordingly giving a more prominent chance 

to time-dependant synthetic and natural 

procedures to impact water quality. This, 

alongside the accessibility of oxygen, 

empowers deterioration and biodegradation 

of different contaminants (Canter and 

Knox,1985). 

 Alternately, the nonappearance of an 

adequately thick vadose zone can bring 

about lessened emanating constriction limit, 

hoisting danger of contaminant conveyance 

to human and surface water receptors. In the 

Republic of Ireland, groundwater is named 

having "extraordinary powerlessness" if 

bedrock is situated inside 3m of the surface 

(DELG/EPA/GSI 1999). It is evaluated that 

37% of land region of the Republic of 

Ireland falls inside this class (Dr. Robert 

Meehan, Pers. comm), taking off 

groundwater in danger of tainting where 

OSWTS have been improperly sited in these 
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regions. As Bales et al. (1995) illustrated, 

the more extensive effects of OSWTS 

gushing on groundwater will rely upon 

contaminant relocation rates, which thusly 

are an element of the land and 

hydrogeological properties of aquifers. 

II. METHODOLOGY 

Site description 

The Drumaliss Test Site is situated inside 

the Lough Muckno Catchment, Co. 

Monaghan, Ireland (Figure 1). A reflection 

point draws water from the lake to furnish 

three towns with consumable water.  

 

 Attributable to group concern with 

respect to the disintegration of the crude 

water quality, the Lough Muckno catchment 

has been the subject of a serious water 

quality observing system. A catchmentwide 

overview recognized the chief water quality 

weights as poor barnyard hones, dairy cattle 

access to streams and spillover from slurry 

and manufactured manure spreading 

(McCarthy et al. 2010). Notwithstanding, 

the effect of different sorts of pollution on 

water quality inside the inadequately 

depleted sub-catchment containing the test 

site has justified more definite examination 

of local wastewater conveyance components 

to surface water bodies. In view of these 

perceptions, a site-particular natural 

checking program intended to evaluate the 

effect of 

 

Geophysical Investigation 

Geophysical overviews of the Drumaliss 

Test Site expected to (an) assess the limit of 

Electrical Resistivity Tomography (ERT) for 

depicting the degree of OSWTS emanating 

affected groundwater, and (b) utilize ERT, 

in conjunction with seismic refraction, to 

portray the geometry of subsurface stores 

beneath the site to recognize the area of 

conceivable contaminant pathways.  

 Overviews were finished toward the 

beginning of July 2010 amid a time of warm 

(~20Deg C) dry climate, when groundwater 

levels were lower than normal levels 

estimated in observing wells amid past 

checking in 2008-2009. Galvanically 

coupled ERT estimations were gained along 

various transects around the site (Figure 2) 

utilizing two distinctive resistivity meters, a 

Campus Tigre (Allied Associates, 

Dunstable, UK) and a SyscalPro (Iris 

Instruments, Orléans, France). 

Hydrology and Hydrogeology 

 The Drumaliss Test Site encounters a 

cool sticky atmosphere. Yearly powerful 

precipitation in the territory is accounted for 

at around 640mm/year, of which up to 

100mm progresses toward becoming 

groundwater revive by coordinate 

penetration (Geological Survey of Ireland 

2014). Preceding start of examinations at the 

site, no groundwater level information were 

accessible for the region. Notwithstanding, 

analogies with different examinations 

finished by Moe et al, (2010) in equivalent 

ineffectively gainful units proposed that 

groundwater levels mirrored a quelled 

variant of geology, with groundwater 

streaming releasing overwhelmingly to the 

closest downslope surface water body 

through an interim between the bedrock and 

overburden. Water driven conductivity 

esteems in this interim ordinarily surpass 

those of the wrapping units, but at the same 

time are inclined to show larger amounts of 

heterogeneity (Moe et al. 2010). Because of 
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calculated requirements on checking 

admirably areas, five 1.5" (32mm) inner 

breadth focuses, all with 1m since a long 

time ago screened interims at their base, 

instantly before development, and soon after 

the finishing of geophysical overviews in 

July 2010. These focuses gave enhanced 

characterisation of water driven inclination 

over the site, following adjustment of 

groundwater levels. 

 

 WATER QUALITY 

 Where an adequately profound 

segment of water was available, in-situ 

particular electrical conductance (SEC),pH 

and groundwater temperature were 

estimated in the five groundwater checking 

wells down inclination of the OSWTS 

permeation territory around at regular 

intervals between August 2008 and June 

2009 amid water quality testing. Tests were 

gathered utilizing a low stream peristaltic 

pump to limit molecule preparation and 

adjustment of the physical properties of the 

stores in the prompt region of well screens. 

Lab based investigations of these examples 

were done keeping in mind the end goal to 

give information on the centralization of 

chloride, a non-responsive substance 

parameter, and microbiological parameters. 

Investigation of tests for chloride was done 

by Ion Chromatography utilizing a Dionex® 

ICS-2000 framework, while examination of 

the fecal pointer microorganisms (FIOs), 

Total coliforms and Escherichia coli (E.coli) 

were performed by the most likely number 

(MPN) strategy utilizing Quanti-plate 

2000® (Idexx Laboratories, Inc., 

Westbrook, Marine, USA). All examples 

bound for microbiological examination were 

chilled instantly after inspecting and 

investigated inside 24 hours of test 

gathering. Tests for chloride investigations 

were solidified if a prompt examination was 

most certainly not  

Conceivable. 

III. RESULTS 

  Interpretation of Geophysical Data 

Six of the two-dimensional reversed ERT 

profiles were consolidated into a semi three-

dimensional fence chart in Figure 3, with a 

specific end goal to mirror the 3D 

appropriation of resistivity beneath the site. 

Four upset high determination ERT profiles 

found near the treatment framework are 

exhibited independently in Figure 4 for 

clearness. Deciphered seismic refraction 

layered models for profiles S2, S3, S4 and 

S5 are overlain on the significant 2D ERT 

profiles in Figures 4 and 5 for correlation 

and joint elucidation. The profiles propose 

that the emanating crest starting from the 

OSWTS happens as a zone of lower 

resistivity in respect to the encompassing 

material in the region of the permeation 

territory (Figure 3 and Figure 4), with the 

resistivity esteems estimated here (20-110 

Ωm) being fundamentally not as much as the 

proportionate foundation level estimated in 

Profile R11 (>300ωm). It is evaluated that 

the gushing is spoken to by a zone of 

moderately low resistivity, up to 14m wide 

and 1.5m thick, with most of the profluent 

happening between roughly 0.5m 

subterranean surface(mBGS) and 1.7mBGS 

(Figure 4). Three layers were identified in 

all seismic refraction profiles (Figures 4 and 

5). The dirt/subsoil layer limit saw in trial 

pits amid the underlying site examination 

was excessively shallow, making it 
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impossible to recognize with the seismic 

refraction geometry utilized.  

 The shallowest layer(Layer1) 

detectedby seismicsrepresents the base of 

the subsoil at between 0.75mBGS - 

1.2mBGS with a P-wave speed of between 

180m/s and 400 m/s. The principle body of 

the profluent tuft seems to movement in the 

lower part this layer, which stretches out 

down inclination for up to 25m from the 

finish of the permeation zone. Past this 

separation, the information created by ERT 

can never again certainly distinguish the 

crest. 

 

Hydrogeology 

Water level observing information, 

compressed in Table 3 shows that 

groundwater happens close to the ground 

surface near the OSWTS yet decreases 

moving down– inclination toward the 

Southeast; levels in the nearest of these 

piezometers, D4 were over the base of the 

permeation zone (50cm subterranean 

surface)The profundity to groundwater and 

the scope of groundwater change increment 

toward the southeast, where water level 

checking demonstrates groundwater to 

happen between 1.8mBGS and2.65mBGS, 

while water levels in piezometer D9, nearest 

to the stream, go in the vicinity of 

0.68mBGS. Accumulation of water level 

information from checking wells, in 

conjunction with those saw in impermanent 

piezometers has allowed age of a 

piezometric surface guide (for July 2010) for 

the site (Figure 6) and shows that 

groundwater streams from the permeation 

region toward the south east along the line 

of changeless observing wells with a 

generally uniform inclination of roughly 5%. 

A T-estimation of 38min/25cm (n=2) was 

estimated in the trial pit, which would 

regularly demonstrate sensible subsoil 

permeation limit and recommend that the 

site is appropriate to get OSWTS profluent. 

Water Quality 

Table 3 condenses SEC, Cl-, add up to 

coliforms and E.coli fixations in the 

piezometers down slope of the OSWTS. 

Albeit reliable regular varieties in water 

quality and groundwater level were not clear 

from routine observing, perseveringly high 

estimations of both SEC and Cl-were 

recorded in checking great D4, closest to the 

treatment framework (22m southeast) and 

neighboring the permeation region. Tests 

taken from the other checking wells at the 

site, which were situated up to 102m from 

the framework uncovered altogether bring 

down fixations because of gushing blending, 

with waters having lower SEC and Cl-

values. Figure 6 presents middle SEC 

esteems experienced at every one of the 

observing wells. An equivalent pattern 

happens with add up to coliform fixations 

which demonstrated high near the 

permeation zone (D4) however declined 

moving down-inclination, while likewise 

showing more prominent variety in respect 

to middle focuses.  

General contaminants showed a pattern 

where fixations declined with remove from 

the permeation zone. Be that as it may, the 

example demonstrated sporadic. Focuses in 

groundwater tests gathered from checking 

wells D7 and D9 were constantly higher 

than piezometers promptly upgradient 

toward the northwest, at D6 and D8 

Discussion 
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Presents a schematic outline of contaminant 

movement underneath the Drumaliss Test 

Site that plans to coordinate the geophysical, 

hydrogeological and water quality 

information gathered. The aftereffects of the  

Geophysical overviews showed that the 

strategy gave a methods for mapping gross 

OSWTSimpacts to groundwater quality up 

to 25m down inclination of the permeation 

region. Past this separation, the information 

created by ERT can never again 

unhesitatingly characterize the tuft. This is 

predictable with the declining general 

pattern saw in Cl-and SEC esteems, where 

bring down contaminant focuses were 

distinguished in groundwater tests gathered 

from more distal checking wells. ERT, when 

joined with seismic information has likewise 

demonstrated a significant apparatus for 

characterizing the setup of the diverse 

lithologies overlying able bedrock (and 

accordingly the potential contaminant 

pathways), and the gross structure in the 

capable bedrock. Both the resistivity levels 

and seismic speeds decided contrast 

positively and those watched for Lower 

Palaeozoic shales and greywackes 

experienced somewhere else in Ireland 

(O'Connor et al., In Preparation). The low 

electrical resistivities in the able shale 

bedrock are accepted to mirror the high 

graphite and pyrite levels; raised 

centralizations of the minerals happen 

broadly in unweathered Moffat shales 

(Beamish et al. 2010; Rogers et al. 2015.) 

The high water table in the quick region of 

the permeation zone shows that practically 

zero substance and natural vadose zone 

lessening of contaminants can happen. This 

is additionally intensified by the fine grained 

nature of the subsoil, prompting an 

associated critical thickness with fine 

periphery with subsoil penetrability moving 

toward most extreme (immersed) levels as 

per the Richards Equation. 

 In addition, since the groundwater levels 

estimated at D4 compare to profundities 

proportionate to the base of the permeation 

territory, this would propose that the vadose 

zone assumes a unimportant part in 

contaminant constriction in this setting. 

High groundwater levels are accepted to 

have added to net effects to groundwater 

quality in the subsoil that reach out down 

inclination, as reflected by the hoisted Cl-

and FIO fixations saw in piezometer D4. 

Geophysical information recommend that 

the adjustment inside and out to 

groundwater moving down slope relates to 

an expansion in the thickness of weathered 

shale and to a decrease in the height of its 

interface with skilled bedrock. This is 

associated to expand the transmissivity with 

the weathered shale, adding to thedecline in 

groundwater level saw down angle of the 

permeation zone. Albeit profluent inferred 

contaminant fixations in groundwater 

decrease eminently moving down angle, 

they demonstrate spatially inconsistent, yet 

transiently steady. These varieties stray 

altogether from those expected under 

uniform conditions where focuses would 

decrease routinely moving far from a 

contaminant source. Thought of varieties in 

subsurface geographical conditions with 

profundity helps with accommodating 

oddities watched, i.e. focuses are not 

uniform with profundity at the focuses 

tested. Those wells containing lifted 

contaminant fixations, with respect to 
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observing focuses quickly up inclination 

(e.g. D7 and D9) have screened interims set 

towards the base of the weathered shale 

contact with skilled bedrock, as recognized 

by geophysics (Figure 7). By differentiate 

related those instantly up-inclination (with 

bring down focuses) have screened interims 

set higher over the contact and neglect to 

cross the more tainted piece of the crest (i.e. 

D6, D8).The lifted contaminant focuses 

experienced in groundwater tests gathered 

from the contact between the weathered 

shale and equipped bedrock units 

recommend that OSWTS gushing has slid 

through the weathered shale and moves 

specially at profundity. The nonappearance 

of checking focuses in the hidden skilled 

shake anticipates characterisation of 

contaminant relocation at more prominent 

profundity. In any case, seismic and 

geoelectrical information propose that the 

skilled shake is moderately tight and 

unweathered; this would infer it has a lower 

water driven conductivity that prompts 

contaminant relocation happening 

dominatingly at the base of the more 

penetrable overlying unit. 

IV. CONCLUSIONS 

Compelling treatment of gushing produced 

by on location wastewater treatment 

frameworks (OSWTS) is fundamental for 

the assurance of groundwater and surface 

water quality. This joined geophysical/hydro 

geological examination, did to evaluate of 

the effect of e an OSWTS situated over a 

thin layer of icy till subsoil laying on an 

ineffectively profitable greywacke/shale 

bedrock aquifer, has exhibited that 

microbiologically debased gushing has the 

ability to cause net tainting of groundwater 

in the prompt region of the permeation 

region. At the Drumaliss Test Site this 

happened in a hydro geological setting 

where the part of lessening in the vadose 

zone demonstrated insignificant.  The 

multidisciplinary approach received in this 

examination gave a way to researching  

effects of OSWTS emanating to 

groundwater both near the permeation and at 

remove.  

 

Geophysical strategies have gone about as 

essential instruments in both describing the 

degree of gross groundwater sullying and 

the subsurface geometry of the accepting 

units in this investigation. These 

information, combined with the 

hydrogeological estimations, and the 

aftereffects of water quality investigations 

show the need to consider how geographical 

setting can impact the water level and water 

quality checking information that are vital 

for the improvement of applied models of 

contaminant conduct. Then again, inability 

to appropriately consider geographical 

setting may prompt unseemly observing 

admirably siting, which could create 

information that add to wrong elucidations 

of contaminant destiny and transport; this 

could incorporate over-evaluating lessening 

rates if checking wells neglect to block the 

primary body of a tuft. Correspondingly, 

inability to introduce checking wells in the 

prompt region of the permeation zone, yet 

rather to screen with wells found further 

down angle, would have recommended that 

a critical thickness of vadose zone exists that 

could aid contaminant corruption.  
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