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ABSTRACT
Household	cesspits	have	long	served	as	an	important	onsite	sanitation	option	in	non-sewered	areas	of	the	Gaza	Strip,	Palestine.	Since	October	
2023,	 however,	 the	widespread	 destruction	 of	wastewater	 infrastructure	 and	municipal	 services,	 combined	with	mass	 displacement	 and	
overcrowding,	has	transformed	their	use	into	a	major	environmental	and	public	health	concern.	This	descriptive	study	assessed	cesspit-related	
risks	 during	 Israel's	 ongoing	 war	 of	 genocide	 and	 ethnic	 cleansing	 (2023–2026)	 by	 integrating	 �ield	 observations,	 photographic	 and	
documentary	 evidence,	 peer-reviewed	 literature,	 and	 of�icial,	 humanitarian,	 media,	 and	 veri�ied	 social-media	 sources.	 Before	 the	 war,	
approximately	 14.6%	 of	 housing	 units—an	 estimated	 60,000–65,000	 households—relied	 on	 cesspits	 or	 holding	 pits.	 During	 the	 war,	
approximately	320,000	informal	emergency	cesspits	were	reportedly	constructed	in	displacement	areas,	frequently	without	lining,	engineering	
supervision,	 adequate	 separation	 from	 groundwater,	 or	 reliable	 emptying	 services.	 Field	 evidence	 documented	 over�lowing	 pits,	 sewage	
accumulation	around	shelters,	contamination	of	streets	and	agricultural	 land,	offensive	odors,	 insect	and	rodent	proliferation,	and	unsafe	
manual	excavation.	The	principal	environmental	risks	include	the	potential	in�iltration	of	fecal	microorganisms,	nitrate,	nutrients,	household	
chemicals,	and	other	wastewater-derived	contaminants	into	soils	and	the	already	degraded	Gaza	Coastal	Aquifer,	as	well	as	pollutant	transport	
toward	agricultural	and	coastal	ecosystems.	Associated	public	health	concerns	include	direct	exposure	to	untreated	wastewater,	heightened	
risks	of	enteric	and	intestinal	parasitic	infections,	skin	disorders,	food	contamination,	vector-related	nuisance	and	pathogen	transmission,	and	
occupational	injury.	Because	no	systematic	laboratory	or	epidemiological	measurements	were	possible,	these	�indings	demonstrate	plausible	
and	 substantial	 risk	 pathways	 rather	 than	 quanti�ied	 contamination	 or	 disease	 causation.	 Immediate	 priorities	 include	 safe	 temporary	
sanitation,	restoration	of	septage	collection	and	wastewater	services,	protection	of	groundwater	and	food-production	areas,	and	systematic	
environmental,	epidemiological,	and	occupational-health	monitoring.	Long-term	recovery	requires	resilient,	safely	managed	sanitation	systems	
that	reduce	dependence	on	unregulated	cesspits	and	protect	Gaza's	vulnerable	population	and	ecosystems.	
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Consequently, many households—particularly those located 
beyond the coverage of centralized sewerage networks—have 
relied on household cesspits for decades as their primary means 
of onsite domestic wastewater management. Palestinian census 
data and �ield-based research con�irm that cesspits remain an 
important sanitation option in communities lacking access to 
centralized sewerage infrastructure [9] [23]. Previous studies in 
Palestine further demonstrated that poorly designed or 
inadequately maintained cesspits continuously release 
untreated wastewater containing fecal microorganisms, 
nitrogen compounds, and other contaminants, thereby 
contributing to groundwater pollution and broader 
environmental degradation [24]-[27].  
The environmental implications of dependence on household 
cesspits are intensi�ied by the Gaza Strip's exceptionally high 
population density, the shallow and vulnerable nature of the 
Gaza Coastal Aquifer, and the population's continued reliance on 
groundwater despite its severe and long-standing quality 
deterioration [13] [23] [28]. Groundwater contamination by 
nitrate and pathogenic microorganisms remains a major 
environmental health concern because the Gaza Coastal Aquifer 
continues to represent the principal freshwater resource for 
domestic use. Recent investigations have identi�ied signi�icant 
health risks associated with exposure to contaminated 
groundwater, including nitrate-related disorders and microbial 
infections [29]. In addition, wastewater pollution has been 
associated with the persistence of waterborne diseases, 
parasitic infections, and other sanitation-related illnesses 
affecting vulnerable communities throughout the Gaza Strip 
[30]-[32].  
These pre-existing sanitation challenges have been dramatically 
intensi�ied by Israel's ongoing war of genocide and ethnic 
cleansing against the Gaza Strip since October 2023. Extensive 
destruction of wastewater treatment plants, sewerage 
networks, pumping stations, electricity systems, water supply 
facilities, and municipal infrastructure has severely disrupted 
wastewater collection, treatment, and disposal. These impacts 
have been compounded by widespread destruction of 
residential areas, large-scale population displacement, and the 
establishment of overcrowded displacement camps with 
severely inadequate sanitation facilities. Similar consequences 
have been documented in other armed con�licts, where damage 
to water and sanitation infrastructure has accelerated 
environmental degradation, compromised water quality, and 
increased the risk of infectious disease transmission [3]. In the 
Gaza Strip, the collapse of essential WASH services has resulted 
in uncontrolled wastewater discharge and increasing 
contamination risks affecting terrestrial, groundwater, and 
coastal environments [33].  
Under these unprecedented conditions, household cesspits 
have evolved from a chronic sanitation limitation into a major 
environmental and public health emergency. The destruction of 
sewerage systems, prolonged electricity shortages, and the 
urgent need for emergency sanitation have substantially 
increased reliance on household cesspits, particularly within 
displacement camps and heavily damaged residential areas. 
Many of these emergency cesspits have been excavated rapidly 
without appropriate engineering standards or environmental 
safeguards, increasing the likelihood of wastewater leakage, 
over�low, and direct in�iltration into surrounding soils and the 
shallow Gaza Coastal Aquifer. 

1.	INTRODUCTION	
Safe sanitation is fundamental to protecting public health, 
preventing environmental contamination, and supporting the 
sustainable management of water resources. Inadequate 
management of domestic wastewater remains a major source of 
environmental pollution and disease transmission, particularly 
in densely populated and resource-limited settings [1]. These 
challenges become substantially more severe during brutal 
wars, when damage to water and sanitation infrastructure, 
disruption of essential services, and large-scale population 
displacement compromise wastewater management and create 
serious environmental and public health hazards [2] [3].  
In areas lacking centralized sewerage networks, household 
cesspits (also referred to as cesspools or onsite wastewater 
storage pits) are widely used for the collection and temporary 
storage of untreated domestic wastewater (Figure 1) [4] [5]. 
Unlike septic systems, cesspits provide little or no wastewater 
treatment and therefore function primarily as storage facilities. 
Their environmental safety depends on appropriate design, 
construction, maintenance, and regular emptying. Poorly 
designed or overloaded cesspits can release untreated 
wastewater into surrounding soils and shallow aquifers, 
resulting in contamination by nutrients, pathogens, organic 
matter, and other pollutants [6]-[10]. Leakage and over�low also 
promote the proliferation of disease vectors, generate offensive 
odors and hazardous gases, and increase environmental and 
occupational health risks, particularly in densely populated 
communities relying on vulnerable groundwater resources [1] 
[11]. 

Figure	1:	AI-generated	conceptual	schematic	of	a	household	cesspit	system,	illustrating	
its	basic	structure	and	function	for	the	collection	and	temporary	storage	of	untreated	
domestic	wastewater	in	areas	without	centralized	sewerage	networks	

The Gaza Strip represents one of the world's most 
environmentally vulnerable and densely populated coastal 
regions. Its limited area (approximately 365 km²), rapid 
population growth, chronic water scarcity, and almost complete 
dependence on the Gaza Coastal Aquifer have created 
longstanding challenges for sustainable water and sanitation 
management [12]-[18]. Numerous studies have reported 
elevated nitrate concentrations, microbial contamination, and 
declining groundwater quality throughout the Gaza Strip, 
identifying household cesspits and poorly managed sanitation 
facilities as important diffuse sources of groundwater pollution 
[14] [15] [19] [20].  
Historically, wastewater management in the Gaza Strip has been 
constrained by incomplete sewerage coverage, insuf�icient 
infrastructure capacity, chronic electricity shortages, �inancial 
limitations, and rapid urban expansion [21] [22]. 
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Despite extensive research on wastewater management, 
groundwater contamination, and environmental pollution in 
Palestine, limited attention has been devoted to evaluating 
household cesspits as a distinct environmental and public 
health hazard under conditions of prolonged brutal wars, mass 
displacement, and widespread infrastructure collapse. Previous 
investigations primarily examined groundwater quality, 
conventional wastewater pollution, or onsite sanitation under 
relatively stable environmental conditions [14] [15] [20] [25]-
[27], whereas no comprehensive study has speci�ically assessed 
the unprecedented expansion of emergency household cesspits 
and their associated environmental and public health risks 
during the ongoing war. Addressing this knowledge gap is 
essential for developing evidence-based strategies that support 
emergency sanitation interventions,  environmental 
restoration, and longterm public health protection.  
Therefore, this study aims to comprehensively assess the 
environmental and public health risks associated with 
household cesspits in the Gaza Strip, Palestine, under Israel's 
ongoing war of genocide and ethnic cleansing (2023–2026). 
Speci�ically, the study evaluates how the destruction of 
sanitation infrastructure and mass population displacement 
have increased dependence on emergency household cesspits, 
examines their potential impacts on groundwater quality, soils, 
agricultural land, and surrounding ecosystems, and investigates 
the associated risks of pathogen transmission, vector 
proliferation, and sanitation-related diseases. By integrating 
�ield observations, photographic documentation, peer-
reviewed literature,  and of�icial environmental and 
humanitarian data, this study provides one of the �irst 
comprehensive assessments of household cesspits as an 
emerging environmental and public health emergency under 
wartime conditions. The �indings are expected to strengthen 
scienti�ic understanding of sanitation-related vulnerabilities 
during brutal wars and provide an evidence-based foundation 
for environmental restoration, sustainable wastewater 
management, emergency sanitation planning, and public health 
protection in the Gaza Strip. 
 
2.	METHODOLOGY	
2.1.	Study	Area	
The Gaza Strip is a narrow coastal region along the southeastern 
Mediterranean coast of 
Palestine, covering approximately 365 km² and inhabited by 
more than 2.4 million people (Figure 2). The region relies almost 
entirely on the Gaza Coastal Aquifer for domestic water supply, 
which has been severely degraded by over-abstraction, 
seawater intrusion, agricultural activities, and wastewater 
contamination. Limited sewerage coverage, rapid population 
growth, and recurrent damage to sanitation infrastructure have 
resulted in widespread dependence on onsite sanitation 
systems, particularly household cesspits and cesspools, as 
alternatives to centralized wastewater networks [9] [14] [15] 
[40]. Since October 2023, Israel's ongoing war of genocide and 
ethnic cleansing has caused unprecedented destruction of 
water and sanitation infrastructure, further increasing reliance 
on damaged and overloaded cesspits and substantially elevating 
environmental and public health risks. 

A recent systematic review con�irmed that poorly designed 
onsite sanitation systems constitute important diffuse sources 
of groundwater contamination, especially in densely populated 
regions characterized by shallow groundwater conditions [10].  
The environmental impacts of widespread dependence on 
emergency household cesspits extend beyond localized 
wastewater disposal. Continuous leakage of untreated sewage 
contributes to groundwater contamination, nutrient 
enrichment, agricultural soil degradation, and deterioration of 
terrestrial and coastal ecosystems. Nutrients, pathogens, 
pharmaceuticals, and other contaminants originating from 
onsite sanitation systems may persist within soils and migrate 
into groundwater, thereby threatening ecosystem integrity and 
water security [10]. Previous investigations in the Gaza Strip 
similarly demonstrated that untreated wastewater contributes 
to microbial contamination, nutrient loading, and chemical 
pollution affecting both terrestrial and marine ecosystems [16] 
[34]-[36]. Consequently, the interaction between damaged 
sanitation infrastructure and increased reliance on emergency 
cesspits is expected to accelerate environmental degradation 
and hinder future ecosystem recovery.  
The deterioration of sanitation conditions also represents a 
serious public health concern. Over�lowing cesspits and 
untreated wastewater increase opportunities for human 
exposure to pathogenic bacteria, viruses, protozoa, and 
helminths through direct contact, contaminated soils, 
groundwater in�iltration, and mechanical transmission by 
insects and rodents. These risks are ampli�ied in overcrowded 
displacement camps where access to safe drinking water, 
hygiene facilities, and healthcare services is severely limited. 
Similar relationships between armed con�lict, deteriorating 
WASH conditions, and increased incidence of diarrheal diseases 
have recently been reported in con�lict-affected populations in 
Ethiopia [37]. Furthermore, recent investigations in the Gaza 
Strip demonstrated that widespread destruction of WASH 
infrastructure has substantially increased environmental and 
public health risks associated with inadequate sanitation and 
wastewater contamination [38]. Children, older adults, 
pregnant women, and immunocompromised individuals 
remain particularly vulnerable to sanitationrelated diseases 
under these humanitarian conditions.  
Beyond the immediate environmental and health impacts, 
continued dependence on household cesspits may generate 
long-term consequences for environmental recovery and 
sustainable water resource management. Progressive 
contamination of the Gaza Coastal Aquifer threatens the 
sustainability of Gaza's principal freshwater resource, while 
persistent nutrient enrichment, microbial pollution, and soil 
degradation may impair agricultural productivity and 
ecosystem resilience for years after the cessation of hostilities. 
Comparable long-term impacts of armed con�licts on water 
resources and ecosystem integrity have been documented 
elsewhere, demonstrating that damage to water and sanitation 
infrastructure  frequently  produces  environmental 
consequences extending well beyond the con�lict period [3] 
[39]. Accordingly, the interaction between sanitation failure, 
groundwater vulnerability, ecosystem degradation, and public 
health represents one of the most critical environmental 
challenges facing post-war recovery in the Gaza Strip.  
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The analysis focused on identifying evidence of wastewater 
leakage, cesspit over�low, groundwater contamination, 
deterioration of sanitation services, exposure pathways to 
microbial and chemical contaminants, and the resulting 
environmental and public health impacts associated with the 
widespread failure of onsite sanitation systems during Israel's 
ongoing war of genocide and ethnic cleansing (2023–2026). 
	
3.	RESULTS	
3.1.	Current	Status	of	Household	Cesspits	in	the	Gaza	Strip	
Before October 2023, household cesspits constituted an 
important component of decentralized sanitation systems in 
the Gaza Strip, particularly in rural, peri-urban, and 
marginalized communities lacking reliable access to centralized 
sewerage networks. Their widespread use re�lected rapid 
population growth, high population density, limited expansion 
of sewerage infrastructure, and prolonged restrictions on 
infrastructure development. According to the Palestinian 
Central Bureau of Statistics [23], approximately 14.6% of 
housing units relied on cesspits or holding pits rather than 
public sewerage networks, representing an estimated 
60,000–65,000 household systems. Most cesspits consisted of 
unlined or partially lined underground pits designed to collect 
domestic wastewater while allowing partial in�iltration into 
surrounding soils, with accumulated wastewater periodically 
removed by vacuum tankers. However, inadequate engineering 
design, insuf�icient lining, limited storage capacity, and poor 
separation from groundwater resources rendered many 
systems susceptible to leakage, seepage, and over�low, posing 
chronic environmental and public health concerns.   
Following the widespread destruction of sanitation 
infrastructure during the ongoing war, updated of�icial statistics 
on operational household cesspits are unavailable. 
Nevertheless, the collapse of sewerage networks, wastewater 
pumping stations, and treatment facilities, together with the 
rapid expansion of displacement camps, has markedly 
increased dependence on emergency onsite sanitation systems. 
Recent reports indicate the construction of approximately 
320,000 informal cesspits in displacement areas [41], most of 
which are unlined and lack basic engineering standards, thereby 
increasing the likelihood of wastewater leakage, environmental 
contamination, and human exposure to untreated sewage.  
	
3.2.	 Collapse	 of	 Sanitation	 Infrastructure	 and	 Increased	
Dependence	on	Household	Cesspits	
The destruction of wastewater infrastructure fundamentally 
altered sanitation practices throughout the Gaza Strip. Damage 
to wastewater treatment plants, pumping stations, sewerage 
networks, and municipal service facilities severely reduced the 
capacity of centralized wastewater management systems, 
forcing households and displacement camps to rely increasingly 
on existing cesspits and improvised sanitation facilities. 
Simultaneously, prolonged electricity outages, fuel shortages, 
restricted access for maintenance teams, and damage to 
municipal service vehicles disrupted routine cesspit emptying 
and maintenance operations. As population displacement 
intensi�ied, many temporary shelters were established in areas 
lacking adequate sanitation infrastructure. Existing cesspits 
rapidly exceeded their storage capacity because of increased 
wastewater generation, while additional emergency pits were 
excavated to meet urgent sanitation needs. 

2.2.	Study	Design	and	Data	Collection	
This study employed a descriptive environmental and public 
health assessment to evaluate the environmental and health 
risks associated with household cesspits in the Gaza Strip 
during Israel's ongoing war of genocide and ethnic cleansing 
(2023–2026) .  The assessment  integrated mult iple 
complementary sources of evidence, including �ield 
observations, photographic documentation, scienti�ic 
literature, and information obtained from of�icial reports, 
humanitarian agencies, reliable media outlets, and veri�ied 
social media platforms. This multi-source approach was 
adopted because the ongoing war severely disrupted routine 
environmental monitoring and restricted access to many 
affected areas. Repeated �ield visits were conducted whenever 
security conditions permitted to document the condition of 
household cesspits ,  wastewater over� lows,  sewage 
accumulation, damage to sanitation infrastructure, and visible 
environmental impacts in residential and displaced 
communities. Field observations were supported by systematic 
photographic documentation collected during site visits and 
supplemented, where necessary, by images from reliable public 
sources to verify sanitation deterioration and wastewater-
related environmental conditions. 
	
2.3.	Literature	Review	and	Secondary	Information	
A comprehensive review of peer-reviewed articles, academic 
theses, technical reports, and publications from governmental 
and international organizations was undertaken to establish the 
scienti�ic background for the study. The review focused on 
onsite sanitation systems, cesspit performance, groundwater 
contamination, wastewater management, environmental 
pollution, and associated public health risks in Palestine and 
comparable regions. Additional information on sanitation 
emergencies, infrastructure destruction, wastewater incidents, 
and humanitarian conditions was obtained from of�icial reports, 
humanitarian organizations, reputable media outlets, and 
veri�ied social media sources to complement �ield observations 
where direct access was not feasible. 
	
2.4.	Data	Analysis	
Data obtained from �ield observations, photographic records, 
scienti�ic literature, and secondary information sources were 
synthesized using a qualitative descriptive approach. 

Figure	2:	Geographical	location	of	the	Gaza	Strip,	Palestine,	on	the	southeastern	coast	
of	the	Mediterranean	Sea	
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Metal-barrel systems typically comprised two or more stacked 
200-L barrels with removed bottoms and lateral openings to 
enhance seepage. Although these systems were inexpensive and 
rapidly installed, their limited storage capacity, structural 
deterioration, corrosion (in metal barrels), and uncontrolled 
leakage substantially reduced their effectiveness and increased 
risks of soil and groundwater contamination.  

3.3.2.	Masonry-Lined	Cesspits	
Masonry-lined cesspits were constructed using locally available 
concrete blocks, �ired bricks, or natural stone to reinforce 
excavation walls and reduce structural collapse. Some pits were 
partially lined to permit limited in�iltration, whereas others 
functioned primarily as temporary storage units. Poor 
workmanship, inadequate sealing, and damaged joints 
frequently compromised their integrity, increasing the potential 
for wastewater leakage into surrounding soils.  
	
3.3.3.	Metal-	and	Plastic	Barrel-Based	Cesspits	
Metal- and plastic barrel-based systems were commonly used as 
low-cost emergency sanitation solutions where conventional 
construction materials were unavailable. These systems 
consisted of buried recycled barrels or plastic containers 
connected to household wastewater discharge pipes (Table 1). 
In many installations, the bases and sidewalls were perforated 
to facilitate in�iltration into surrounding soils. 

Figure	3:	Unlined	pits	are	the	simplest	and	quickest	type	of	cesspit	constructed	in	the	
Gaza	Strip,	especially	in	temporary	displacement	areas

In many locations, the absence of functional wastewater 
collection and disposal systems resulted in wastewater 
accumulation, uncontrolled discharge, and deteriorating 
environmental conditions within residential neighborhoods 
and displacement camps. Collectively, these observations 
demonstrate that the collapse of centralized sanitation 
infrastructure substantially increased dependence on 
household cesspits and intensi�ied sanitation-related 
environmental and public health risks.  
	
3.3.	 Types	 and	 Construction	 Practices	 of	 Household	
Cesspits	in	Gaza	Displacement	Camps
Field observations identi�ied four principal types of household 
cesspits used in displacement camps across the Gaza Strip. 
Their construction varied according to local soil conditions, 
groundwater depth, availability of construction materials, and 
the urgent need to establish emergency sanitation facilities. 
  
3.3.1.	Unlined	Soil	Excavation	Pits	
Unlined excavation pits represented the simplest and most 
rapidly constructed sanitation systems in temporary 
displacement areas (Figure	 3). These pits were excavated 
directly into natural soils, particularly sandy and sandy-
calcareous (kurkar) formations, allowing partial in�iltration of 
wastewater into surrounding soil layers. In areas characterized 
by clay-rich soils or shallow groundwater tables, however, 
in�iltration capacity was limited, resulting in rapid �illing, 
frequent over�low, and increased risks of environmental 
contamination.  

Figure	4:	Various	used	plastic	and	metal	barrels	are	sometimes	utilized	as	structural	
components	in	the	construction	of	household	cesspits	in	the	Gaza	Strip	

Table	1:	Comparative	Characteristics	of	Plastic	and	Iron	Barrels	Used	in	Household	Cesspits	in	the	Gaza	Strip	
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Figure	5:	Over�lowing	cesspits	in	displacement	camps	have	resulted	in	uncontrolled	
discharge	of	untreated	wastewater,	causing	surface	contamination,	soil	degradation,	
foul	 odors,	 insect	 and	 rodent	 proliferation,	 deterioration	 of	 living	 conditions,	 and	
increased	risks	of	exposure	to	pathogenic	microorganisms	and	waterborne	diseases

3.3.4.	Reinforced	Concrete	Cesspits	
Reinforced concrete cesspits represented the most structurally 
stable systems identi�ied during �ield observations, although 
they were considerably less common because of higher material 
and construction requirements. Compared with unlined and 
partially lined pits, these systems provided greater storage 
capacity and reduced direct wastewater leakage. Nevertheless, 
their effective operation depended on routine emptying by 
vacuum tankers, a service that became severely disrupted 
because of fuel shortages, access restrictions, and the 
widespread collapse of sanitation services.  
	
3.4.	 Septage	 Accumulation	 and	 Failure	 of	 Wastewater	
Emptying	Services	
Septage, the liquid and semi-solid waste accumulated in 
household cesspits, is normally removed through periodic 
vacuum tanker services. Field observations and documentary 
evidence indicated that the collapse of septage collection and 
wastewater emptying services became one of the principal 
causes of cesspit failure during the study period. Before October 
2023, households relying on cesspits generally depended on 
regular emptying to maintain storage capacity. However, fuel 
shortages, destruction of municipal infrastructure and service 
vehicles, movement restrictions, and insecurity severely 
disrupted these operations. Consequently, many cesspits 
exceeded their storage capacity, resulting in wastewater 
over�low, leakage into surrounding environments, and 
uncontrolled discharge within residential areas and 
displacement camps.  
 
The problem was particularly pronounced in overcrowded 
shelters, where wastewater generation increased while 
sanitation services remained largely unavailable. Furthermore, 
the inability to safely transport and dispose of collected septage 
increased the risk of secondary contamination of soils, 
groundwater, and public spaces. These �indings indicate that the 
collapse of septage management transformed household 
cesspits from functioning onsite sanitation systems into major 
sources of environmental contamination, emphasizing the 
urgent need to restore emergency wastewater collection and 
safe disposal services.  
	
3.5.	Cesspit	Over�low	and	Environmental	Contamination	
Frequent over�low of household cesspits was widely 
documented across densely populated residential areas and 
displacement camps following the deterioration of sanitation 
services (Figure 5). Over�lowing cesspits discharged untreated 
domestic wastewater into streets, agricultural lands, public 
spaces, and around temporary shelters, resulting in widespread 
surface contamination and environmental degradation. 
Wastewater accumulation was repeatedly observed adjacent to 
residential buildings, displacement tents, and public facilities, 
creating continuous exposure pathways for humans, domestic 
animals, and surrounding ecosystems. The uncontrolled release 
of untreated wastewater introduced substantial quantities of 
organic matter, nutrients, suspended solids, pathogens, and 
household chemicals into terrestrial environments. Field 
observations further documented soil degradation, persistent 
foul odors, proliferation of �lies and commensal rodents, and 
deterioration of living conditions in affected communities. In 
agricultural areas, wastewater leakage created additional 
concerns regarding crop contamination and pathogen 
transmission. 

Collectively, these observations demonstrate that localized 
cesspit failures evolved into widespread environmental 
contamination following the collapse of wastewater 
management systems.  

3.6.	 Spatial	 Distribution	 and	 Vulnerability	 Hotspots	 of	
Household	Cesspits	
The environmental risks associated with household cesspits 
varied spatially across the Gaza Strip according to population 
density, groundwater vulnerability, infrastructure damage, and 
access to sanitation services. The highest-risk areas were 
identi�ied in densely populated urban centers, displacement 
camps, and locations where sewerage networks had been 
severely damaged. Northern Gaza and Gaza City experienced 
substantial sanitation pressures owing to extensive 
infrastructure destruction and limited wastewater services, 
whereas Deir al-Balah, Khan Younis, Al-Mawasi, and Rafah 
emerged as major vulnerability hotspots because of the rapid 
concentration of displaced populations and widespread 
construction of emergency cesspits. Coastal and low-lying areas 
were particularly vulnerable because shallow groundwater 
conditions facilitate the movement of wastewater-derived 
contaminants toward the Gaza Coastal Aquifer and the 
Mediterranean Sea. These spatial differences highlight the 
uneven distribution of sanitation risks and identify priority 
areas  for  emergency wastewater  management  and 
environmental protection interventions.  
	
3.7.	Contamination	Pathways	from	Household	Cesspits	
Field observations and documentary evidence identi�ied 
multiple pathways through which contaminants originating 
from household cesspits may reach environmental and human 
receptors (Figure	 6). The principal contamination sources 
included leakage from damaged or unlined cesspits, over�low of 
accumulated wastewater, and inappropriate disposal of septage 
and sludge. These contaminants were transported through 
in�iltration into surrounding soils and groundwater, surface 
runoff into agricultural lands and open environments, and 
direct human contact with untreated wastewater. Insects and 
other mechanical vectors may further facilitate the indirect 
transmission of pathogens from sewage-contaminated 
environments to nearby human settlements. Potential 
receptors included displaced populations, agricultural workers, 
domestic animals, crops, groundwater resources, and coastal 
ecosystems. 
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The transport of microbial pathogens, nutrients, household chemicals, and other contaminants through these pathways contributes 
to environmental degradation and increases potential public health risks. The vulnerability of the Gaza Coastal Aquifer, combined 
with the region's high population density and dependence on groundwater resources, further ampli�ies the signi�icance of these 
contamination pathways. Children, internally displaced persons, sanitation workers, farmers, and households relying on shallow 
groundwater wells were identi�ied as the most vulnerable population groups because of their greater likelihood of exposure to 
contaminated wastewater and degraded sanitation conditions. 

Figure	6:	AI-generated	conceptual	framework	illustrating	contamination	pathways	from	household	cesspits	to	environmental	and	human	receptors	in	the	Gaza	Strip	

In addition, stagnant wastewater surrounding over�lowing 
cesspits created favorable conditions for the proliferation of 
disease-associated insects, increasing the potential for 
mechanical transmission of enteric pathogens and other 
sanitation-related health risks.  
	
Intestinal	Parasitic	Infections	
Untreated domestic wastewater may contain a wide range of 
intestinal protozoan and helminth parasites that can 
contaminate soils, water resources, and food production 
systems. Based on published local investigations and 
consultations with governmental and non-governmental health 
clinics operating in displacement camps, several medically 
important intestinal parasites were identi�ied as potential 
sanitation-associated pathogens in the Gaza Strip (Table 2). 
These include Giardia	 duodenalis, Entamoeba	 histolytica, 
Cryptosporidium	parvum, Cyclospora	cayetanensis, Blastocystis 
sp., Enterobius	 vermicularis, Ascaris	 lumbricoides, Trichuris	
trichiura, Ancylostoma	 duodenale, Strongyloides	 stercoralis, 
Taenia	saginata, and Hymenolepis	nana.  

3.8.	 Public	 Health	 Impacts	 Associated	 with	 Household	
Cesspits	
The widespread dependence on household cesspits, combined 
with the discharge of untreated wastewater and deterioration of 
sanitation services, created substantial public health risks 
throughout the Gaza Strip. Exposure occurred through direct 
contact with contaminated wastewater, polluted soils, and 
potentially contaminated water sources, increasing the 
likelihood of waterborne and sanitation-related diseases. The 
most vulnerable populations included children, internally 
displaced persons (IDPs), older adults, and residents of 
overcrowded shelters, where access to safe water, sanitation, 
hygiene facilities, and healthcare services remained severely 
limited. The principal health hazards associated with 
wastewater contamination include diarrheal diseases, 
gastrointestinal infections, intestinal parasitic infections, skin 
disorders, and other illnesses linked to fecal contamination. 

Table	2:	Potential	intestinal	parasitic	pathogens	associated	with	wastewater	
contamination	and	sanitation	deterioration	in	the	Gaza	Strip

*This	table	was	developed	by	the	authors	
based	 on	 published	 local	 studies	 and	
consultations	 with	 governmental	 and	
non-governmental 	 hea l th 	 c l in ics	
operating	 in	 displacement	 camps	 and	
across	the	Gaza	Strip	during	the	ongoing	
war.	
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Table	3:	Major	insects	associated	with	cesspit	over�low	and	sewage	contamination	in	displacement	camps	across	the	Gaza	Strip	

Skin	Diseases	among	Displaced	Populations	
Field observations and documentary evidence indicated that 
over�lowing cesspits substantially increased exposure of 
displaced children to untreated wastewater, contributing to 
widespread skin diseases in overcrowded displacement camps 
(Figure 7). Wastewater ponds, open sewage channels, and 
contaminated ground surfaces frequently occurred between 
tents and collective shelters, where children were routinely 
exposed during daily activities. The health risks were further 
aggravated by limited access to clean water, inadequate 
personal hygiene supplies, overcrowding, malnutrition, high 
a m b i e n t  t e m p e r a t u r e s ,  a n d  t h e  p r o l i f e r a t i o n  o f 
diseaseassociated insects. Healthcare providers and �ield clinics 
reported large numbers of patients presenting with skin 
infections under these conditions. Commonly reported 
conditions included scabies, impetigo, fungal dermatoses, 
intertrigo, and other bacterial, fungal, and parasitic skin 
diseases, re�lecting the combined effects of prolonged 
wastewater exposure and deteriorating living conditions.  

Figure	 7:	 Skin	 diseases	 among	 displaced	 children	 associated	 with	 over�lowing	
household	cesspits	in	the	Gaza	Strip

Insect	Proliferation	
Over�lowing cesspits, stagnant wastewater, accumulated organic waste, and poor drainage created suitable breeding and feeding 
habitats for several sanitation-associated insect species in displacement camps (Figure	8). The most frequently encountered insects 
included the house �ly (Musca	domestica Linnaeus, 1758), oriental latrine �ly (Chrysomya	megacephala	Fabricius, 1794), common 
house mosquito (Culex	pipiens	Linnaeus, 1758), and American cockroach (Periplaneta	americana	Linnaeus, 1758) (Table	3). These 
species are closely associated with sewagecontaminated environments and may contribute to food contamination, mechanical 
transmission of enteric pathogens, and increased nuisance biting.  

Figure	8:	Examples	of	insects	that	prevail	in	the	displacement	camps	environments	across	the	Gaza	Strip:	(A)	House	Fly	(Musca	domestica	Linnaeus,	1758);	(B)	Blow	or	Oriental	
Latrine	 Fly	 (Chrysomya	megacephala	 Fabricius,	 1794);	 (C)	 Common	House	Mosquito	 (Culex	 pipiens	 Linnaeus,	 1758);	 and	 (D)	American	Cockroach	 (Periplaneta	americana	
Linnaeus,	1758)	
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Table	 4:	 Commensal	 Rodents	 Associated	 with	 Over�lowing	 Cesspits	 and	 Damaged	
Sewerage	in	Gaza	Strip	Displacement	Camps	

Rodent	Proliferation	
Although over�lowing cesspits do not serve as breeding sites for 
rodents, they create favorable ecological conditions by 
increasing food availability, shelter, and movement corridors. 
Combined with accumulated solid waste and damaged urban 
infrastructure, these conditions promoted the proliferation of 
commensal rodents in displacement camps. The principal 
species identi�ied were the house mouse (Mus	 musculus), 
Norway rat (Rattus	norvegicus), and black rat (Rattus	 rattus) 
(Table 4; Figure 9). Their increased abundance poses additional 
concerns through contamination of food supplies, living 
environments, and potential transmission of rodentassociated 
pathogens.  

Figure	 9:	 The	 House	 Mouse	 (Mus	 musculus	 Linnaeus,	 1758),	 a	 commensal	 rodent	
associated	 with	 over�lowing	 cesspits	 and	 deteriorated	 sewerage	 infrastructure	 in	
displacement	camps	across	the	Gaza	Strip	

Occupational	Hazards	Associated	with	Emergency	Cesspit	
Construction	
Emergency excavation of household cesspits also created 
signi�icant occupational hazards. Field observations indicated 
that cesspits were commonly excavated manually without 
engineering supervision, excavation wall support, or 
appropriate personal protective equipment. At least one fatal 
incident was documented in Al-Mawasi, Khan Younis, where the 
collapse of an unsupported excavation approximately 2.5 m 
deep resulted in the death of a worker by suffocation after burial 
beneath unstable soil. This incident illustrates the severe 
occupational risks associated with emergency sanitation 
construction under crisis conditions and highlights the need for 
basic excavation safety measures and worker protection.  
	
3.9.	 Environmental	 and	 Ecological	 Impacts	 of	 Household	
Cesspits	
3.9.1.	Groundwater	Contamination	Risks	
Field observations and documentary evidence indicate that 
household cesspits constitute a major potential source of 
groundwater contamination in the Gaza Strip. The widespread 
use of damaged, overloaded, and poorly constructed cesspits, 
together with the region's shallow coastal aquifer and high 
dependence on groundwater for domestic and agricultural 
purposes, increases the likelihood of contaminant migration 
into groundwater resources. 

Leakage from cesspits may introduce fecal indicator bacteria, 
pathogenic microorganisms, nutrients, organic pollutants, and 
household chemical residues into the aquifer, posing signi�icant 
environmental and public health concerns. The deterioration of 
sanitation infrastructure further intensi�ied these risks by 
increasing wastewater retention times, reducing safe disposal 
options, and expanding the number of overloaded cesspits. The 
proximity of many household cesspits to domestic wells further 
increases groundwater vulnerability. Re�lecting these concerns, 
the Water and Environment Quality Authority in the Gaza Strip 
recently issued a public awareness poster highlighting the risks 
of cesspit-derived groundwater contamination (Figure 10). 

Figure	10:	Arabic-language	awareness	poster	issued	by	the	Water	and	Environment	
Quality	Authority	in	the	Gaza	Strip	highlighting	the	environmental	risks	of	household	
cesspits,	particularly	groundwater	contamination	

3.9.2.	Agricultural	Land	and	Food	Safety	
Wastewater leakage and over�low from household cesspits 
were frequently observed adjacent to agricultural lands, 
creating potential risks to soil quality, food safety, and 
agricultural sustainability. Untreated wastewater may 
introduce fecal microorganisms, intestinal parasites, nutrients, 
and household chemical contaminants into agricultural soils, 
increasing the likelihood of crop contamination and pathogen 
transmission, particularly through raw vegetables. Persistent 
parasite eggs and microbial pathogens in wastewater-
contaminated soils may also increase occupational exposure 
among farmers and nearby communities. The destruction of 
sanitation infrastructure, limited availability of safe irrigation 
water, and prolonged water shortages have further increased 
these risks. Although direct contamination of crops was not 
assessed in this study, the widespread occurrence of 
wastewater over�low indicates considerable potential threats to 
food security, agricultural productivity, and public health in the 
Gaza Strip.  
	
3.9.3.	Ecological	Impacts	
The extensive leakage and over�low of household cesspits 
adversely affected terrestrial and aquatic ecosystems 
throughout the Gaza Strip. Wastewater in�iltration altered soil 
characteristics, increased nutrient loading, and contributed to 
local ized environmental  degradation.  Transport  of 
contaminants through surface runoff and groundwater 
pathways may also facilitate the movement of pollutants toward 
coastal environments, placing additional pressure on 
Mediterranean marine ecosystems. 
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Potential ecological consequences include eutrophication, 
deterioration of coastal water quality, and exposure of marine 
organisms to pathogenic microorganisms and wastewater-
derived contaminants. These impacts occurred alongside other 
war-related environmental pressures, including debris 
accumulation, disrupted solid waste management, and habitat 
disturbance, collectively contributing to widespread ecosystem 
degradation and increasing the complexity of environmental 
recovery.  
	
3.10.	Photographic	and	Documentary	Evidence	
Photographic documentation obtained during � ield 
investigations, together with images collected from reliable 
news outlets, humanitarian organizations, and veri�ied social 
media sources, consistently demonstrated widespread 
sanitation deterioration across the Gaza Strip. The photographs 
documented over�lowing cesspits, wastewater accumulation 
around residential buildings and displacement shelters, 
stagnant sewage pools, damaged sanitation infrastructure, and 
improvised wastewater disposal practices. 

Table	5:	Major	environmental,	public	health,	ecological,	and	humanitarian	risks	associated	with	household	cesspits	in	the	Gaza	Strip	during	Israel's	ongoing	war	of	genocide	and	
ethnic	cleansing	(2023–2026)	

Collectively, the visual evidence con�irms the transition from 
pre-existing sanitation limitations to a severe environmental 
and public health emergency following the collapse of 
wastewater management systems. These records also 
corroborate �ield observations of increased dependence on 
household cesspits and the widespread discharge of untreated 
wastewater throughout affected communities.  
	
3.11.	Summary	of	Major	Risks	
The �indings demonstrate that household cesspits have become 
a central component of the sanitation crisis in the Gaza Strip 
following the widespread destruction of wastewater 
infrastructure and the collapse of centralized sanitation 
services. Increased reliance on household cesspits, together 
with disrupted maintenance, fuel shortages, population 
displacement, and overcrowding, has intensi�ied wastewater 
accumulation, over�low, and uncontrolled environmental 
discharge. These changes have expanded contamination 
pathways affecting soils, groundwater resources, residential 
environments, agricultural lands, and coastal ecosystems while 
substantially increasing environmental and public health risks 
(Table 5).  

Overall, household cesspits have shifted from a long-standing sanitation limitation to a major environmental and public health 
emergency. The interaction between damaged infrastructure, increased wastewater generation, limited wastewater management 
capacity, and widespread population displacement has intensi�ied contamination pathways and increased risks to human 
populations, groundwater resources, agricultural systems, and ecosystems throughout the Gaza Strip.  
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4.	DISCUSSION	
The �indings demonstrate that household cesspits in the Gaza 
Strip have shifted from a longstanding decentralized sanitation 
practice into a major environmental and public health 
emergency. Before October 2023, approximately 14.6% of 
housing units depended on cesspits or holding pits [23], 
re�lecting incomplete sewerage coverage and longstanding 
infrastructural, technical, and �inancial constraints [9] [21] [22] 
[42]. During Israel's ongoing war of genocide and ethnic 
cleansing (2023–2026), the destruction of wastewater 
treatment plants, sewerage networks, pumping stations, 
electricity supplies, service vehicles, and access routes, coupled 
with mass displacement, generated an unprecedented demand 
for emergency sanitation. Consequently, the reported 
construction of approximately 320,000 informal cesspits 
represents both a major expansion of onsite sanitation and a 
severe decline in its safety and environmental performance 
[41].  
This transformation re�lects the vulnerability of water and 
sanitation systems during the brutal war, when infrastructure 
destruction, fuel shortages, restricted maintenance, and loss of 
technical capacity can convert pre-existing de�iciencies into 
prolonged public health emergencies [2] [3]. Satellite-detected 
damage to the Gaza Strip's WASH infrastructure supports �ield 
observations of sewerage failure and reduced wastewater-
management capacity [38]. Moreover, longstanding political 
and resource constraints had already weakened the Gaza Strip's 
water and sanitation sector and limited its capacity to withstand 
such extensive destruction [43]. The cesspit crisis should 
therefore be understood as a systemic consequence of 
infrastructure collapse, displacement, overcrowding, fuel 
scarcity, and disruption of municipal services rather than the 
isolated failure of individual household systems. 
The four documented cesspit types varied substantially in 
structural stability and contaminantrelease potential. 
Reinforced-concrete systems provided better containment but 
still depended on regular emptying, whereas unlined pits and 
perforated barrels allowed untreated wastewater to in�iltrate 
surrounding soils. Cracks, incomplete sealing, and poor 
workmanship also compromised masonry-lined pits. Cesspits 
have historically functioned as localized systems for the 
collection and disposal of human waste,  with their 
environmental  performance depending strongly on 
containment, maintenance, and site conditions [4]. Palestinian 
investigations have shown that partially sealed cesspits receive 
variable wastewater loads and contain septage with 
considerable organic and nutrient pollution [25]-[27]. 
Household cesspit wastewater also exhibits substantial 
chemical and microbial heterogeneity [44]. Thus, the risks vary 
according to cesspit design, materials, capacity, hydraulic 
behavior, location, and maintenance.  
The collapse of septage collection was a principal cause of 
cesspit over�low. Onsite systems require an integrated chain of 
emptying, transportation, treatment, and safe �inal disposal 
because failure at any stage can transfer pollution from a 
contained pit to streets, open land, or agricultural areas [27] 
[45]. During the Israeli war, fuel shortages, damaged vacuum 
tankers, movement restrictions, insecurity, and loss of disposal 
facilities disrupted this chain, transforming both in�iltrating pits 
and sealed storage systems into environmental hazards. 
Although over�low-prevention technologies may offer localized 
bene�its under normal conditions [46], they cannot replace 
functional collection, treatment, and disposal services. 

The Gaza Strip coastal aquifer is the receptor of greatest long-
term concern because it is shallow, highly vulnerable, and 
already degraded by over-abstraction, seawater intrusion, 
agricultural inputs, and wastewater in�iltration [13] [15] [16]. 
Leakage from densely clustered cesspits may introduce fecal 
microorganisms, nitrate, nutrients, organic matter, detergents, 
pharmaceuticals, and other contaminants into groundwater. 
The source–pathway–receptor model is particularly applicable 
because poorly contained wastewater sources occur above 
permeable soils and an aquifer used by exposed populations 
[10]. Studies elsewhere have con�irmed pathogen migration 
from onsite sanitation facilities to groundwater where 
separation distances are inadequate and hydrogeological 
conditions permit rapid transport [47].  
However, this study did not directly measure cesspit-derived 
groundwater contamination. Its �indings indicate a substantial 
and scienti�ically plausible risk rather than proving 
contamination of particular wells. Gaza Strip's groundwater is 
affected by multiple sources, including fertilizers, damaged 
sewerage networks, treatment facilities, seawater intrusion, 
and historical pollution [20] [29]. Future investigations should 
therefore combine fecal indicators, microbial source tracking, 
nitrate and nitrogen-isotope analysis, chemical tracers, 
groundwater monitoring, and spatial mapping of cesspit–well 
distances to distinguish cesspit contributions and identify 
priority protection zones. 
Over�lowing cesspits also threaten agricultural soils and food 
safety by introducing enteric pathogens, parasite stages, 
nutrients, salts, detergents, pharmaceuticals, and other 
contaminants [10] [27] [48]. Although nutrient inputs may 
temporarily promote plant growth, uncontrolled loading can 
degrade soils and create microbial and chemical hazards. 
Previous studies in the Gaza Strip examined farmers' 
perceptions of sewage-sludge use and emphasized the 
importance of appropriate treatment and pollution-control 
measures before the agricultural reuse of wastewater or sludge 
[49] [50]. Parasitic infections have also been investigated among 
Palestinian farmers exposed to treated wastewater [51], while 
persistent pharmaceutical and chemical residues introduce 
additional uncertainty into soil–crop systems [52]. Although 
crops were not directly tested, wastewater over�low near 
agricultural land and vegetables potentially consumed raw 
warrants precautionary restrictions and food-safety 
surveillance.  
Pollutants may also move through runoff, drainage, and 
groundwater discharge toward Wadi 
Gaza and the Mediterranean coast . Previous studies 
documented the ecological importance of Wadi Gaza and the 
environmental pressures associated with wastewater inputs 
[53] [54], while the Beit Lahia wastewater-treatment system 
demonstrated the effects of poorly managed wastewater on 
land, groundwater, wildlife habitats, and surrounding 
communities [35]. During the Israeli war, cesspit leakage 
interacts with damaged sewerage, solid waste, debris, habitat 
destruction, and direct wastewater discharge, producing 
cumulative ecological pressures that may increase microbial 
pollution, nutrient enrichment, eutrophication, and stress on 
coastal biodiversity [33] [39] [55]. The speci�ic contribution of 
cesspits nevertheless requires hydrological tracing and 
coordinated terrestrial, groundwater, and marine monitoring.  
Public health risks arise through contact with over�lowing 
wastewater, contaminated soil, unsafe water and food, and 
sewage-contaminated objects. 
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Intestinal parasites have previously been documented among 
different population groups in the Gaza Strip [56]-[58], and 
parasitic contamination has been detected in Gaza Strip's 
coastal seawater [32]. These �indings con�irm the local presence 
of relevant pathogens but do not establish cesspits as the source 
of infections recorded during the war. Evidence from the war-
affected Tigray Region in northern Ethiopia showed a strong 
association between inadequate water and sanitation 
conditions and childhood diarrhea [37]. Similarly, the extensive 
destruction of WASH infrastructure in the Gaza Strip has created 
conditions conducive to the transmission of enteric diseases 
[38].  
The listed intestinal parasites should therefore be regarded as 
potential sanitation-associated hazards rather than con�irmed 
cesspit-derived infections. Some protozoa spread rapidly 
through contaminated water and food, whereas several 
helminths require development in soil, suitable environmental 
conditions, or intermediate hosts. Historical cesspool studies 
demonstrate the long-term persistence of certain helminth eggs 
in fecally contaminated environments [59]-[61]. Likewise, skin 
disorders among displaced children may re�lect sewage 
exposure together with overcrowding, heat, malnutrition, 
inadequate washing water, limited soap, shared bedding, 
scabies transmission,  and delayed treatment .  Stool 
examinations, wastewater analyses, molecular identi�ication, 
and epidemiological comparisons are therefore necessary 
before attributing speci�ic parasitic or skin diseases directly to 
cesspit exposure.  
Sewage, organic waste, and stagnant water also support �lies, 
mosquitoes, cockroaches, and commensal rodents. Stagnant 
and polluted water can provide suitable breeding habitats for 
mosquitoes, including Culex species, while increasing biting 
nuisance and potentially facilitating mosquito-borne pathogen 
transmission [62] [63].	House Flies, Oriental Latrine Flies, and 
cockroaches may mechanically transfer microorganisms to food 
and surfaces, while cesspit environments can sustain distinctive 
insect assemblages [64]. Vector presence alone, however, does 
not con�irm pathogen carriage or active transmission. Rodents 
are indirectly favored by accumulated refuse, rubble, damaged 
sewers, food waste, and poorly protected shelters [65] [66]. 
Gastrointestinal parasites and ectoparasites have been 
documented in Black Rats (Rattus	rattus Linnaeus, 1758) from 
the Gaza Strip [67], and recent vertebrate-pest outbreaks in 
displacement camps have been linked to environmental 
disruption and waste accumulation [66] [68]. Integrated control 
should therefore combine sanitation restoration, solid-waste 
removal,  food protection, shelter improvement, and 
entomological and rodent surveillance.  
Emergency cesspit construction additionally creates serious 
occupational hazards. Manual excavation in unstable soils 
without shoring, safe access, engineering supervision, or 
appropriate personal protective equipment exposes workers to 
excavation collapse, burial, suffocation, falls, sewage, sharp 
objects, and potentially hazardous atmospheres [69] [70]. The 
documented fatal collapse of an unsupported cesspit excavation 
in Al-Mawasi illustrates these risks [41]. Excavation-safety 
guidance emphasizes the use of soil-appropriate protective 
systems, including sloping, shoring, or shielding, together with 
barriers, safe access and egress, atmospheric assessment where 
necessary,  and appropriate worker protection [69]. 
Occupational safety must therefore be incorporated into 
emergency sanitation programs. 

Constructing additional pits is not a sustainable response where 
land is limited, groundwater is shallow, camps are overcrowded, 
and emptying services are unreliable. Palestinian research has 
demonstrated the potential of source separation, greywater 
treatment, decentralized wastewater treatment, and controlled 
reuse where appropriate safeguards are applied [71]-[76]. 
Emergency options may include sealed holding tanks, raised 
facilities in shallow-groundwater areas, shared sanitation 
linked to scheduled emptying, designated septage-transfer 
points, and rapid treatment units. Their selection should re�lect 
population density, soil permeability, groundwater depth, 
accessibility, displacement duration, water availability, and 
maintenance capacity.  
A phased response is needed. Immediate priorities include 
securing over�lowing or unstable pits, restoring desludging 
equipment and fuel, providing sealed containment, restricting 
access to contaminated areas, and supplying water, soap, 
protective equipment, and pest-control services. Priority 
mapping should target densely populated and low-lying areas, 
particularly where cesspits are close to wells or agricultural 
land. Medium-term action should restore sewerage networks, 
pumping stations, treatment plants, service vehicles, and 
regulated septage disposal. Long-term recovery should 
integrate groundwater-vulnerability mapping, climate 
resilience, decentralized treatment where appropriate, 
wastewater-reuse standards, and routine inspection, while 
addressing the institutional and political constraints affecting 
sanitation sustainability [43] [75].  
This study integrated �ield observations, photographs, scienti�ic 
literature, and documentary sources under conditions that 
severely restricted systematic monitoring. Nevertheless, its 
�indings remain descriptive because insecurity prevented 
representative site selection, comprehensive mapping, seasonal 
sampling, environmental analysis, pathogen detection, disease-
incidence assessment, and quantitative risk modeling. The 
reported estimate of approximately 320,000 emergency 
cesspits should be independently veri�ied using municipal and 
humanitarian records, remote sensing, and �ield surveys. 
Photographic and social-media evidence may also involve 
spatial and reporting biases.  
Future research should establish a georeferenced cesspit 
inventory incorporating construction type, served population, 
soil characteristics, groundwater depth, distance from wells, 
�illing rate, and emptying history. Environmental monitoring 
should examine fecal indicators, pathogens, nutrients, salinity, 
pharmaceuticals, detergents, heavy metals, and antimicrobial-
resistant organisms, while health surveillance should address 
diarrheal disease, parasitic infections, skin disorders, pest 
abundance, and occupational injuries. Compliance assessment 
against recognized onsite-sanitation standards could support 
reconstruction and inspection [77]. A One Health framework 
linking human and animal health with groundwater, soil, pests, 
agriculture, and coastal ecosystems is particularly appropriate.  
Overall, emergency cesspits are both indicators and ampli�iers 
of the Gaza Strip's wider WASH collapse. Their cumulative 
interaction with shallow groundwater, damaged infrastructure, 
overcrowded communities, agricultural land, and coastal 
ecosystems creates substantial environmental and health risks. 
Restoring safely managed sanitation is therefore essential for 
immediate humanitarian protection and the long-term recovery 
of the Gaza Strip's water resources, food systems, ecosystems, 
and population health. 
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5.	CONCLUSION	
Household cesspits have shifted from a chronic sanitation 
limitation into a major environmental, public health, and 
humanitarian emergency during Israel's ongoing war of 
genocide and ethnic cleansing (2023–2026). Infrastructure 
destruction and mass displacement have driven widespread 
reliance on improvised, unlined, overloaded, and poorly 
maintained pits, creating credible pathways for wastewater 
contaminants to reach residential areas, soils, agricultural land, 
groundwater, and coastal ecosystems. These conditions 
increase the potential for enteric and parasitic infections, skin 
disorders, food contamination, pest proliferation, and 
occupational injury, although direct causation could not be 
established without laboratory and epidemiological 
measurements. Priorities include safe wastewater containment, 
restored septage services, protection of wells and farmland, 
excavation safety, hygiene support, and pest management. 
Long-term recovery requires  resi l ient  wastewater 
infrastructure, reduced dependence on unregulated cesspits, 
groundwater-vulnerability mapping, and coordinated 
environmental and public health surveillance. 
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