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WATER SAMPLING 
AND CHARACTERIZATION 
Water Quality in Iraq is currently contending with 
increasing salinity and compositional alterations 
from changes in elemental concentrations due to 
pol lutan ts. The development of agriculture 
throughout the Euphrates and Tigris watershed, 
both within and out with lraq·s borders, has 
manifested in a progressive increase in the 
salinity of the r iver waters. Regions are often 
punctuated by severe droughts, further 
agg ravat ing the local water quality. A combination 
of other factors such as seawater ingress, local 
geological features, damming, drainage practices 
and land management has further contributed to 
r ising salinity concentrations, while contaminants 
continue to prevail in the wake of economic 
development and increasing population. This 
situation requires frequent water sampling 
campaigns and characterization analysis. These 
need to be monitored every year to mitigate risk 
and variations that may have an effect on water 
quality and subsequent water injection 
performance for hydrocarbon recovery. 

POFG [COREXl water injection compatibility 
evaluations assist operators in Iraq and these 
studies include core floods that are performed 
under realist ic wellbore conditions. POFG [COREXl 
have a base in Basra, Iraq, that has loca l expertise 
and experience in sampling and characterizing 
water samples which creates data to generate a 
matrix of water compositions. Poor quality water 
can cause impairment by restricting flow to cause 
Formation Damage. Failure to address this can 
result in missed opportunities, as well as deferred 
and/or reduced production/injection. By 
simulating injection and perform ing desktop 
modelling studies, POFG [COREXl have been able 
to assess inject ion performance. 

Currently, the standard corefloods performed by 
industry have been unrepresentative due to 
limita tions, and do not address the near wellbore 
conditions properly. POFG [COREXl recently have 
introduced advanced coreflood simulations that 
more closely mimic the near wellbore for 
predicting well performa nce. 

Various impairment mechanisms may occur that affect 
well inject ion performance, such as particle 
agglomeration/coalescence, scaling, corrosion and 
microbial activity are prima ry mechanisms responsible in 
the occurrence of Formation Damage endemic across 
industry. By considering the injection of commingled 
river /produced/ sea water or individually into the 
representative rock materials from the injection 
intervals, POFG [CO REX) have been able to determine 
appropriate water quality for successful injection. These 
impai rment mechanisms can significantly affect 
permeability, leading to loss of injection which require 
corrective measures and/or treatment operations. 

POFG [CO REX) offers internationally recognized 
Formation Damage assessment/evaluation strategies to 
improve well operations in the fie ld. POFG [COREXl 
extensive in -house expertise and unique proprietary 
technology has been developed with a view to offering 
operators unparalle led support, ensuring targets are met 
quickly and within budget. 



IMPROVED WATER 
QUALITY FOR INJECTION 
Injection wells in reservoirs are frequ ently examined by nea r wellbore 
coref lood simulations to evalua te damaging mechanisms associated with 
well operations. In addition, injection plant design must incorporate the 
correct level of filtra tion to attain the required water quality for successful 
injection. Water characterisation of injection water and the native fluids is 
important in determining the nature of particles [sills. clays, sca le, oil, 
plankton . corrosion. bacteria, etc.I. These partic les must be filtered 
and/or removed to prevent damage to the formation. To mitigate risk. 
representative water sa mples are col lected to assess variations in water 
chemistry that may occur. POFG [COREXI. Iraq, utilise their loca l expertise 
and expe ri ence throug h the ir base in Basra. Impairment to the near 
wellbore ha s to be avoided for successful water injection and the correct 
standard of quality needs lo be determined for successful injection 
performance. If water quality s tandard for injection is not sa tisfactory. 
impairment ca n occur primarily where finer material and particles 
coagulate, flocculate and agglomerate to form larger part icles during 
periods of reduced, or static, flow. This can then manifest in significant 
pe rmea bility alterations due to pore occlusions and bl ockages. In order to 
mitigate permea bility reduc tion and alteration, water quali ty is evaluated 
with core floods al near wellbore conditions. A range of re levant core floods 
therefore need lo be considered . These include: 
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Figure 1. Seasonal Variations: Thorough 
water injec t ion plant des ign must take 
into consideration ptanktonic growth 
seasons, important for selection of 
water samplers when looking at 
injection waters. 

• Raw injection/filtered water, to examine whether significant damaging mechanisms are associated with the 
candidate injection fluids 

• Evaluation of candidate additives to the injection water, such as scale inhibitors, drag reducers and biocides 
• Fractional flow of candidate injection/formation waters, for example various ratios of produced water for 

re-injection and formation brine 
• Microbial formation damage associated with injection operations 

Gypsum: COREX in-house Scanning 
Electron Microscopy (SEMI photographs 
above show a variety of scale types 

Si lica: COREX In-house Scanning Electron 
Microscopy !SEMI photographs above 
show a variety of scale types 

Barite: COREX i n-house Scanning 
Electron Microscopy (SEMI photographs 
above show a var ie ty of scale types 

Wate r quali ty is therefo re an important considerat ion in t he design and imp lem entation of cost and 
t ime-e ffective reservoir m aintenance, and maximised hydrocarbo n recovery ope rations. The bespoke 
services offered by COREX UK Ltd (POFGI is of s ignificant be nefit to ind ustry in sustaining and improving 
we ll in flow/outflow through e ffect ive controls. These control measures reduce r isk and enhancing 
hydrocarbon recovery, whilst also ensuring the longevity of the we ll. Correct water injection/filtration 
control stra teg ies is therefore centra l to this success. 

Premier Oilfield Group, head 
office is located in Houston, 
USA. Please contact us for 
more information regarding 
CO REX and Premier Oilfield 
Group international 
operations, capabilities and 
service portfolios. 

Premier Oilfield 
Group. CO REX (Egypt) 
176, Sector No. 6th 
Industrial Area 
Zahraa El Maad 1. 
Helwan, Egypt 
+202 252 181.1.6/7 

Premier Oilfield 
Group· CO REX (UKI 
Airport Industrial Park 
Howe Moss Drive. Dyce 
Aberdeen AB21 OGL 
+44 1224 770434 

Premier Oilfield 
Group· COREX !Iraq) 
Starlight Base, 
Sa/wan Road (opposite Petrochemical Factory) 
Zuba1r. Basrah. Iraq 
Mobile: +964 IOI 780 957 1305 llraql 
Mobile. +20 IOI 1205800001. (Cairo) 

Further information is also available on our website: www.corex.co.uk 





SCALE, PRE AND POST 
TREATMENT PRODUCTION/INJECTION 
ASSESSMENTS 
In water injection operations, compatible water selection is of paramount 
importance when considering scale formation . Incompatibility of water 
sources with formation water can often result in disastrous 
sca le-formation that can lead to the termination of wells and. in some 
cases. entire fields. The formation of scale can signi fica ntly impair well 
inflow lo reduce production/inject ion. A variety of scale-types can be 
encountered during wellbore operations. These scale types can arise 
from incompatibilities with coming ling waters, pH alteration, 
pressure changes and temperature variations. During Injection. 
the near -wellbore area is subject to high-flow velocities which 
can impar t physica l and chemica l forces that may cause 
sca ling. By properly accounting for the thermodynamic and 
kinetic interactions. it is possible to mitigate risk due to 
the propensity of scaling which causes impairment. 

Sca le prediction and the selection of an appropr ia te 
treatment to address scaling issues are therefore key to 
eliminating any potentia l impairment. Sca le formation 
may occur from co-mingling/mixing of incompa tible fluids 
(introduced or nat ive pore fluids] or may occur from 
self-scaling of an ind ividual fluid (e.g., altera tion of water 
composition, pH alterationl. Scale deposition causes Formation 
Damage by reducing the area open to flow. 

Formation Damage can also occur due to 
any incompatibilities from scale 
treatment fluid/fluid and fluid/rock 
interactions and similarly from post 
treatment production/injection 
operations. After chemical vendors have 
optimized the scale treatment, fluids are 
supplied to COREX for independent scale 
assessment. These include: 
• Scale prediction modelling 
• Dynamic scale loop to determine the efficiency and minimum inhibitor concentration (MIC) of inhibitors 
• Static incubation (jar tests) to determ ine the efficiency and MIC of inhibitors 
• Treatment fluid production and injection coreflood simulations to examine compatibility, treatment life, 

including analysis of effluent to determine time taken to reach MIC 
• Post treatment diagnost ics on the actual core samples for reassurance or otherwise to reveal any impairment 

mechanisms or else to eliminate issues for improvements. 
• Micro-CT; this type of analysis provides unprecedented insight with 3-dimensional alteration models of scale 

distributions and extent of change, thereby facilitating improved scale treatment solutions. These assessments 
are used to understand damaging mechanisms and interactions to circumvent any associated risk to successful 
scale treatment design. This is done by pinpointing where these changes have been distributed spatially within 
the near-wellbore, as well as the extent of alteration which has occurred. 

Dynamic sca l e l oop: Scale Inhib ition: Dynamic scale loop to 
determine effectiveness of inhibitors and compatibility of 
comingling waters 


