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Protecting, Preserving, Restoring and Celebrating the South River 



 

 
 “Water is now more important than oil.” 

-- Massoud Barzani, Kurdistan Regional Government’s President, in interview to CNN Turk Television, Oct. 15, 2009 

 

This report card presents the findings of the RiverWatch Project, which aim to study water quality, 
environmental and anthropological stresses on the local rivers and our recommended responses to the 
issues identified for two river basins in the Kurdistan region of Iraq: The Lesser Zab and the 
Tanjero/Upper Diyala.  The project was initiated in September of 2012 by Nature Iraq’s Waterkeepers 
Program and was partially funded by the German Foreign Federal Office. Our goal was to study and raise 
awareness about issues affecting the health of the Tigris River Basin, of 
which these two rivers are important tributaries. The generous funds of 
the German government allowed us to obtain the equipment, staffing and 
logistical support to get out on the local rivers and bring with us students, 
journalists, researchers, and government staff to collect baseline water 
quality data and assess the issues affecting our local rivers. 

For all the good that the program has to offer in collecting data, raising 
awareness and initiating a discussion about what is happening in these two 
river sub-basins of the Tigris, we unfortunately also have to report that we 
have many challenging issues to face. 

Data from the Nature Iraq Key Biodiversity Areas Project that started 
several years ago allowed us to compare our current results with water 
quality information collected in 2009.  What’s clear from the comparison is 
that we are seeing a marked decline in water quality within these two basins 
over just the last four years. While the local environmental directorate in 
Sulaimani Governorate has some of the tools needed to address impacts to these rivers, they still have a long, 
up-hill battle before they can fully address all of the problems we are seeing. 

Ultimately the health of these rivers will dictate the health of the communities that live along them from the 
Kurdistan region all the way down to the Gulf and including the lives of our children. We are currently 
seeking funding to continue the RiverWatch but we believe that there are many other key partner 
organizations (local grade schools, universities, NGOs, and government agencies) that should collaborate in 
this effort.   

We developed the RiverWatch as a way to provide open-source data that anyone can use, analyze and, we 
hope, add on to - helping to increase our understanding and appreciate the benefits of these shared waters. 
We have provided free access to the raw data collected on the RiverWatch Project Page (see 
www.iraqwaterkeeper.org).  Our interest is in improving the quality and health of our local rivers and we 
appreciate your belief in our mission to protect, preserve, restore, and celebrate the rivers of the Tigris 
Basin.  

 

Azzam  Alwash,  Ph.D.  
Founder,  and  Chairman  
Nature  Iraq  
  

Forward from the Director 

Photo  by  A. Bachmann,  2013 
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Nature Iraq and its Waterkeepers Iraq Program are pleased to present the 1st Lesser Zab & Tanjero/Upper 
Diyala Basin Report Card, providing an assessment of the State of the Health of two rivers: the Lesser Zab and the 
Tanjero/Upper Diyala (hereafter referred to simply as the Tanjero for simplicity).  Both of these rivers are 
located in the Kurdish Region of Iraq and are important tributaries to the Tigris River. While parts of both 
basins originate in Iran and flow through several Iraqi governorates, sampling was confined to areas within 
Sulaimani Governorate. 

 
Map	  of	  Iraq	  showing	  Sulaimani	  (Sulaymaniyah)	  Governorate	  

This assessment looked at seven water quality indicators (water clarity, dissolved oxygen, conductivity, the nutrients 
nitrogen & phosphorus, and bacteria as well as a pressure indicator, and a response indicator. WATERKEEPERS® 

Iraq, a river advocacy program of Nature Iraq, performed water quality monitoring as part of its RiverWatch 
Project. A total of 25 stations within the Lesser Zab and Tanjero Rivers were visited primarily during the winter, 
spring and fall of 2013 (some initial data collection occurred in the fall of 2012 at some sites). 

The integrated report card grades for both rivers are presented in the table below.  Also water quality data from 
2013 was compared to data obtained in the Key Biodiversity Areas (KBA) Survey conducted by Nature Iraq in 
2009 and allowed for an assessment of how these indicators have changed (improved, worsened or no change) 
over the last four years. 

 

About the Report Card 
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Integrated Report Card Grades 2013 

Water Quality 
Indicator Percent Passing Grade Change1 

Water Clarity 68% D ▼ 
Dissolved Oxygen 80% B ▼ 
Conductivity 64% D ▼ 
Nitrogen 100% A ▲ 
Phosphorus 74% C ▼ 
Bacteria 43% F N/A 

 
Pressure Indicators 56% F N/A 

 
Response Indicators 79% C N/A 
 
There were a total of 16 stations visited throughout the Lesser Zab River Basin (see the addendum to this report 
for a list of survey sites and map).  The following table provides the individual basin grades for the Lesser Zab 
River and how they have changed when compared against water quality results from the 2009 KBA Surveys. 

Lesser Zab Basin Report Card Grades 2013 

Water Quality Indicator Percent Passing Grade Change 
Water Clarity 70% C ▼ 
Dissolved Oxygen 88% B ▼ 
Conductivity 85% B ▼ 
Nitrogen 100% A No Change 
Phosphorus 89% B ▼ 
Bacteria 47% F N/A 

 
Pressure Indicators 63% D N/A 
 

There were 10 stations visited within the Tanjero Basin during the project period (see the addendum to this report 
for a list of survey sites and map).  The following table provides its individual basin grades and how they have 
changed when compared against water quality results from the 2009 KBA Surveys. 

                                                
1 Information on the 2009 KBA Survey (survey sites and map) are provided in Addendum to this Scorecard 
2 These eight pressures were adapted from a list of 11 threats defined by the International Union for the Conservation of Nature 
(IUCN) (2014). 
3 The full data set and analysis used to develop the scorecard are available from Nature Iraq and is downloadable from the 
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Tanjero Basin Report Card Grades 2013 

Water Quality Indicator Percent Passing Grade Change 
Water Clarity 66% D ▼ 
Dissolved Oxygen 68% C ▼ 
Conductivity 42% F ▼ 
Nitrogen 100% A ▲ 
Phosphorus 64% D ▼ 
Bacteria 40% F N/A 

 
Pressure Indicators 47% F N/A 
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Out of 240 measurements at 26 stations within the two river basins in 
2013, 68% passed the criteria of one meter (3.3 feet) of light penetration. 
Individually, the Lesser Zab score was 70% and the Tanjero was 66%.  

Water clarity is a measurement of how deep in the water sunlight can 
reach. If sunlight cannot get through the water column, then plants will 
not have the light necessary to grow. Water clarity can fluctuate over the 
course of a year or over a period of years. This variation can result from 
natural phenomena, such as flooding, drought, seasonal winds and 
temperatures, or an increase/decrease in filter-feeders (e.g. freshwater 
clams).  It can also be the result of human-caused pollution, erosion, 
mining and dredging. 

Historical data is available for 13 sites on the Lesser Zab Basin and 15 
sites on the Tanjero Basin from 2009, which when compared the data on 
page 4 and 5 indicates a decline in water clarity overall over this four year 
period.  

 

The previous basin scores for water clarity based on 2009 historical data 

River Basin Stations Percent Passing Grade 
Lesser Zab (winter only) 13 92% A 
Tanjero 15 80% B 
 

It is important to note that there can be high natural variability throughout the basin and as some of the 
2009 stations differ in location to the 2013 stations, these results can only be used as a rough approximation 
of general change. In addition, it is important to note that the Dukan Dam on the Lesser Zab River acts as a 
barrier to sediments and thus all survey stations on the main river downstream of the dam have generally 
higher water clarity than might normally be expected. 

More data is required to determine what true baseline water clarity conditions are for these two basins and 
on-going human impacts are making this determination difficult. There are many documented cases where 
water clarity will decrease, but there are also cases where it can increase over time. This is why long-term 
monitoring is so important to understanding the dynamics of these rivers. By monitoring water clarity over a 
long period of time, we are able to see if the clarity is declining or increasing and if these changes are 
temporary or showing a trend in either direction. 

Regardless, it was very obvious from our site visits that the areas that face the most pressures vis-à-vis clarity 
are downstream of gravel mining operations, which are only increasing in scope and volume due to the 
increased construction and development in the region with gravel being in high demand as raw materials for 
concrete. 

Water Clarity – 68%  

Dr. C. J .  Gerac i  o f  the  Amer i can 
Univers i t y  o f  I raq-Sul imani ,  

taking water  c lar i ty  
measurements  on the  Lesser  Zab 
River .   Photo  by  A. Bachmann 

2013) 
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The reduction in dissolved oxygen in the Lesser Zab & Tanjero Basins is the result of the combined effect 
of extreme heat and nutrient concentrations that caused algae populations to explode. Combined both 
basins received an overall score of 80% for dissolved oxygen (88% in the Lesser Zab Basin & 68% in the 
Tanjero Basin). Algae prefer hot, nutrient-enriched water, which make them grow and increase in 
concentration.  

Eventually, as phytoplankton (small plants) and 
algae grow and expand into large blooms (driven by 
nutrient overloads) these plants respire or breath. 
The respiration causes the plants to consume 
oxygen, which depletes the water column of the 
oxygen needed for fish and other animals to 
survive. This is exacerbated when the 
phytoplankton die off and the bacteria that feed on 
them consume the additional dissolved oxygen. 
Nutrient and organic overloading is probably the 
most important cause of poor dissolved oxygen, 
which is particularly true for the Tanjero River 
Basin due to the release of untreated sewage from 
the city of Sulaimani and nearby towns. Every 
summer, as temperatures increase, and water levels 
become lower towards mid to late summer, 
massive die-offs of fish (and other fauna) occur 

near Darbandikhan Lake. Organic matter also come from stormwater when it rains, leaky septic systems, 
failing sewer pipes, and down-cutting stream banks. 

Some historic data on dissolved oxygen content in the Lesser Zab (winter only) and Tanjero Basins is 
available from the Nature Iraq 2009 Key Biodiversity Areas surveys, and when compared to the tables on 
page 4 & 5 shows that four years ago both rivers received passing grades for dissolved oxygen content. 

The previous basin scores for dissolved oxygen based on 2009 historical data 

River Basin Stations Percent Passing Grade 
Lesser Zab (winter 
only)* 14 100% A 

Tanjero 15 96% A 
*Winter is cooler, thereby allowing water to hold more oxygen. 

Dissolved Oxygen – 80% 

Sampl ing  a t  Shuqawshan wi th  s tudents .  Photo  by  A. 
Bachmann 
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Out of 240 measurements at 26 stations within the two river basins in 2013, 64% passed the criteria for 
conductivity of levels below 500 µS/cm, with 85% passing in the Lesser Zab Basin and only 42% passing in 
the Tanjero Basin. 

Conductivity is a measure of the ability of water to pass 
an electrical current. Conductivity in water is affected 
by the presence of inorganic dissolved solids that carry 
positive or negative electrical charges.  Some levels of 
conductivity are to be expected from natural causes but 
high conductivity levels usually indicate a human-
caused condition. 

Low Conductivity (0 to 200 µS/cm) is an indicator of 
pristine or background conditions.  A level of 500 
µS/cm and higher was chosen as a reference level of 
concern because at levels above 500 µS/cm some fish 
and macroinvertebrates (aquatic insects) start to have 
significant problems. 

Historical data is available for 14 sites on the Lesser 
Zab Basin (winter only) and 15 sites on the Tanjero Basin from 2009 that when compared to 2013 data (see 
page 4 & 5) indicates an increase in conductivity levels in both basins over the past four years.  For the 
Lesser Zab there has been only a minor increase and the majority of the higher conductivity levels are 
occurring in the Tanjero Basin.   

The previous basin scores for conductivity based on 2009 historical data 

River Basin Stations Percent Passing Grade 
Lesser Zab (winter only) 14 86% B 
Tanjero 15 61% D 
 

Conductivity – 64% 

Amir Ashour, River Educator, taking measurements in the 
Tanjero River. Photo by N. Fateh, 2013 



– 9 –  

 
Nutrient cycling in river basins is complex, and when there are grades for nitrogen that indicate an “A” due 
to low concentration, this can be misleading. Why was the grade so high (96% overall and 100% individually 
for the both the Lesser Zab and Tanjero basins) in 2013?  

Nitrogen levels were compared to the Iraqi standard for surface waters of 14 mg/L. They were lower than 
this level because Nitrogen is being consumed by phytoplankton (microscopic plants and algae) in the 
presence of phosphate. 

When there are excess concentrations of phosphorus, then the 
phytoplankton use up all of the available nitrogen and grow explosively. 
This causes our rivers to have “rolling” algae/ phytoplankton blooms 
from spring through later summer resulting in low dissolved oxygen 
levels, which in turn fuels the release of nutrients from bottom 
sediments. 

As such, the low nitrogen readings indicate that nitrogen is being used up 
in the metabolic process of algal and phytoplankton growth, which are 
fueled by the high phosphate levels.  

In natural rivers, the legal limits for phosphorus in Iraq should be at or 
below 0.4 mg/L. Out of 27 samples at 15 stations on the Lesser Zab 
River, 89% of the stations passed for phosphorus.  Data from 2009 
shows that previously 100% of the sites on the Lesser Zab River passed 
for both nutrients (see the Table below). 

Out of 17 samples at 10 stations on the Tanjero River, only 64% of sites sampled passed for phosphorus. 
But when comparing to data from 2009, we see that while nitrogen conditions were worse in 2009, 
phosphorus levels have slipped from a grade B (86% passing) in 2009 to a current grade of D (64% of sites 
passing) (see the Table below and compare to information on page 4 & 5). 

The previous basin scores for nutrients based on 2009 historical data 

River Basin Stations Nutrient Percent Passing Grade 
Lesser Zab (winter only) 14 Nitrogen 100% A 
 14 Phosphorus 100% A 
Tanjero 15 Nitrogen 86% B 
 15 Phosphorus 86% B 
 

Nutrients – Nitrogen 96%, Phosphorus 74% 
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Bacteria levels are an important human health indicator. People who come in contact with water that is high 
in bacteria can get diarrhea, fever, gastritis, skin and tissue infections, chills, muscle aches, eye infections, 
and/or respiratory infections. Chronic effects can include ulcerated infections, seizures, and death. 
Unfortunately no data was collected on bacteria in 2013 (in the future, it is important to add this test) but 
data from the 2009 KBA survey provides important baseline information to compare to in the future.   

We compared this 2009 KBA data against four different bacteria standards set for the safe use of water for 
various activities (drinking, bodily contact, fishing and boating, and water used as a domestic water supply).   

A fifth assessment was based on the presence (marked as a failing grade) or absence (marked as a passing 
grade) of Escherichia coli, which is a type of bacteria that is found in the intestines of warm-blooded animals. 
E. coli is released into the environment through fecal material, therefore the presence of this bacterium is 
widely used as an indicator of fecal contamination of waterways.  

The table below presents the percentage of sites in 2009 with passing scores as well as the grade based for 
each individual bacteria criterion used for the two basins. 

The basin scores for bacteria based on 2009 historical data 

 
Drinking Water 
Std (0 in 100 ml)1 

& 2 

Body contact 
(<100 

Colonies/100 
mL)2 

Fishing & 
Boating (< 1000 

Colonies/100 
mL)2 

Domestic water 
supply (< 2000 
Colonies/100 

mL)2 

E.coli (not 
present) 

Lesser Zab Basin (Winter Only) – A total of 14 samples 

% Passing 7% 50% 79% 93% 7% 

Score F F C A F 

Tanjero Basin (Winter & Summer) – A total of 19 samples 

% Passing 11% 32% 63% 84% 11% 

Score F F D B F 

Criteria used for Bacteria: 1= WHO, 2006; 2= CDWQ, 2006 

Bacteria – 43% 
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One method to evaluate how an ecosystem is doing is to look at different indicators of Pressure, State, & 
Response. 

• Pressure - Pressure indicators identify and track the major threats to an ecosystem such as a river. 
Examples include rates of agricultural expansion, over-exploitation and pollution. 

• State - State indicators refer to the condition of the site, things you can measure, such as the water 
quality indicators already discussed. 

• Response - Response indicators identify and track conservation actions: for example, the types of 
environmental laws that exist and the level and degree of the enforcement of these laws (discussed 
in the next section).  

Pressure Indicators 

In the RiverWatch Project, at every site visited eight different types of pressures on the river basins were 
evaluated.  The following is a list of the eight pressure types and their scores. 

River Basin Pressures 

Pressure Type2 Overall Lesser Zab Tanjero 
1. Agricultural expansion and intensification (farming and grazing regimes, 

aquaculture, forestry practices) High Medium High 

2. Residential and commercial development High High High 
3. Energy Production and mining (gravel mining, oil development, electrical towers, 

etc.) Medium Medium Medium 

4. Transportation & service corridors (development of roads and shipping 
corridors) Medium Medium High 

5. Over-exploitation, persecution and control (logging, hunting, over-fishing, etc.) Low Low Low 
6. Human intrusions and disturbance - Effects related to non-consumption of 

biological resources – recreational activities, war, military exercises, work and 
other activities 

High High High 

7. Natural systems modification (dams and changes water management, filling in 
wetlands, drainage, dredging, canalizations Medium Medium Medium 

8. Pollution (municipal and industrial waste and garbage, noise, air, light, & thermal 
pollution). High Medium Very High 

Score 56% 63% 47% 
 

                                                
2 These eight pressures were adapted from a list of 11 threats defined by the International Union for the Conservation of Nature 
(IUCN) (2014). 

River Pressure Assessment – 56% 
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Grading the response to environmental problems can be complex and somewhat subjective particularly as a 
first time effort and without much knowledge of past efforts to protect local rivers.  In the 2013 Scorecard, 
we developed the overall response score (79%) based on three graded sub-scores and one ungraded sub-
score as follows: 
 
Indicator Percent Passing Grade 
Legislation & Regulations  80% B 
Enforcement Not scored Not scored 
Awareness Raising  68% C 
Responsiveness to Citizen & NGO Inquiry 90% A 
 

Legislation & Regulations Score – 80% 

Since 1992 the three northern governorates of Iraq have been an autonomous entity inside Iraq with its own 
local government and parliament.  In 2006, Law 10 of that year created the Ministry of Environment of the 
Kurdistan region but after three years the KRG MOE was dissolved and replaced with a High Commission 
on the Protection and Improvement of the Environment, which is still in operation today.  This 
Commission has the same responsibilities as the previous KRG MOE and is supposed to operate 
independently from the KRG Cabinet, although the Chairman of the Commission reports directly to the 
Prime Minister of Kurdistan. 

The most important environmental law in the Kurdistan region is the Protection and Improvement of the 
Environment of Kurdistan law (Law 8 of 2008). It outlines the general structure of environmental 
protection and the principles of protection for water, air, soil, biodiversity, natural heritage, and toxic 
substances.   

Law 8 of 2008: Protection and Improvement of the Environment of Kurdistan – Iraq 

Law 8 of 2008 of the Kurdistan region covers a broad array of subject areas. It creates an Environmental 
Protection and Improvement Board for the Kurdistan region (KEPIB) and a local environment directorate 
office for each of the three northern governorates in Dohuk, Erbil and Sulaimani. The law creates the 
authority for an Environmental Fund to provide funding for cleanup, outlines environmental planning, 
environmental assessments, permits, and monitoring and enforcement, and the specific protections for 
water, air, soil, biodiversity, toxic substances, pesticides and chemicals, and environmental disaster planning. 
The Kurdistan Law also enshrines a role for non-governmental organizations (NGOs) in protecting the 
environment, including being given a seat on the KEPIB and being encouraged to inform the KEPIB of 
any known environmental harm.  The Kurdish law is also gives specific responsibilities to local 
Environmental Protection and Improvement Boards.  Though there are a number of ways that this piece of 
legislation could be improved, it actually creates a strong framework for future protection (Nature Iraq 
2012).  

But good laws are only part of the equation. Laws need to be fully articulated with proper instructions and 

Response – 79% 
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regulations. The process of developing needed regulations has somewhat lagged behind the development of 
the laws.  Without these rules and regulations, it is difficult for local businesses and organizations to know 
what their responsibilities and rights are under the law. For this reason the overall score for legislation and 
regulation is 80%. 

Enforcement – Not Scored 

Information presented here on enforcement, which is not part of the final response score (though in future 
it should be because without enforcements, laws and regulations are worthless), was possible based on 
information provided by the Sulaimani EPIB Directorate office in 2013 and examined five different sub-
factors. As this is the first attempt made to evaluate enforcement in the region, the determination of a score 
was considered too subjective and much of this information should be considered baseline data upon which 
to judge future enforcement actions: 

a) The number of inspection/enforcement staff: The Sulaimani Environmental Directorate has 
between 5 to 10 personnel who are involved in inspecting sites for pollution releases and compliance 
with environmental laws; 

b) The level of training of these staff: While these staff did receive some training in 2012 about water 
quality analysis and inspection for the lab and the field, more training on soils, water, air is needed; 

c) The number of inspections performed in the last year: Approximately 1850 inspections were done at 
36 different locations over a 12-month period (between July 2012 to July 2013). For an area the size 
of Sulaimani, this number of inspections and facilities being inspected should probably be higher, so 
this may indicate a need for more inspection staff; 

d) An evaluation of penalties for environmental violations: The lowest fine issued in this period was 
2,000,000 ID (1,642.98 USD) and the highest fine issued in the last 12 months is 10,000,000 ID 
(8,214.90 USD), and  

e) The result of enforcement actions: These fines were not  paid and have not  resulted in any improved 
performance or reduced pollution to the environment.  In November of 2013, Waterkeepers Iraq 
discussed this situation with the staff of the local environment directorate of the KEPIB in 
Sulaimani.  Several polluters had been taken to court but for the most part the perpetrators simply 
ignored their fines and court dates. This represents a worrying breakdown in the effectiveness of the 
judicial system to do its job in promoting and enforcing environmental law. 

More recently the directorate staff have moved away from issuing fines and have reported more success 
with issuing immediate stop work orders at these facilities.  Facility owners are more willing to address 
environmental compliance issues when they are faced with the doors to their companies being immediately 
closed by environmental compliance officers supported by local police. 

Clearly the local directorate office faces several challenges - the need for more training, potentially low 
inspection rate, fines not being paid, court processes failing to work and the inspections not yet resulting in 
reducing pollution. But as this is the first year these activities have been assessed and the Sulaimani 
environmental directorate has demonstrated that they have the interest to more actively address pollution 
problems, we look forward to increased performance in the future, particularly if they can be given the 
appropriate staffing, tools, funds and training by the Kurdistan Regional Government to do so. 

Environmental violations can occur anywhere at any time and can involve a variety of issues. The best way 
for citizens to avoid environmental violations is to know what the local laws are. The following website 
contains information on environmental laws affecting areas overseen by the Kurdistan Environmental 
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Protection & Improvement Commission: http://zhenga.net.  

Awareness Raising – 68% 

The third component of the response indicator is how successful are outreach and awareness-raising 
activities in the region. For these we used social media exclusively (Facebook & Twitter) to conduct a poll 
on the three questions below.  

1. “How often do you see information (in the newspaper, TV, Radio, posters, signs, etc) from the 
Kurdish Government that encourages people to try to protect the environment?”  - No respondents 
indicated that they saw such information all the time. 6% of respondents said that they saw 
information from the government sometimes (every few days); 88% of respondents said that they 
saw information occasionally (1-2 times per month); 6% said that they almost never saw such 
information from the government. 

2. “How much information on the environment were you given as a student in grade school and/or 
at the university level?” 6% of the respondents stated they received some to a lot of information in 
school; 38% said they received some and 56% said they received very little to no information in 
school 

3. “How effective is Nature Iraq and/or other local environmental organizations at raising 
awareness about environmental issues in your area?” 8% of respondents said that these 
organizations are very effective; 33% said they are somewhat effective and 58% said these 
organizations are not very effective. 

Response rates were low (less than 20 respondents) thus creating a high margin of error but respondents 
could be considered to already be somewhat aware of environmental issues in the region as they had access 
to the Nature Iraq Group Facebook Page. Clearly better polling methods are required to obtain more 
significant results. 

Responsiveness to Citizen & NGO Inquiry  - 90% 

The final component of the response indicator is how responsive the local government is to inquiries 
regarding environmental issues made to them by the general public and civil society organizations. In 2013, 
we didn’t have information on the number of citizen inquiries or the response to such inquiries by the local 
environment directorate and so the current score is simply a measure of how responsive the environment 
board was to request for information for this RiverWatch Report.   

It’s important that government agencies respond promptly to public requests and provide accurate 
information about what is happening to the environment in the region. Nature Iraq found that the local 
environment directorate was very helpful and willing to provide information and so received a 90% for this 
component of the response score. 
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What have we l earned? 
Iraqi rivers such as the Lesser Zab and particularly the Tanjero/Upper Diyala are carrying too many nutrients and 
sediment from sewage and other waste inputs. When the data is compared to results obtained in 2009, we often see 
marked declines in just the last four last years. 

Tanjero Basin: Due to the presence of a large population within the Tanjero Basin, this river has become 
essentially an open sewage conductor along much of its length. The end effect is an abundance of blue-green algae 
growth, hypoxic and anoxic dissolved oxygen conditions, and low water clarity, which leads to fish kills and 
unhealthy conditions that make the river unsafe for fishing, swimming, recreation and the use of its waters for 
agriculture or other purposes.   

Lesser Zab Basin: Overall, the Lesser Zab is in better shape due to the fact that there are fewer large cities 
directly affecting the basin but although threat levels are not as high here as in the Tanjero Basin, they are 
not far behind and every water quality trend has moved downward in the last four years.  Gravel mining, 
fish farming, agriculture, waste dumping and sewage are all having an impact on the river that need to be 
addressed sooner rather than later. 

What are  our main i ssues? 
Sewage & Stormwater: The Kurdistan Region MUST develop proper stormwater and 
wastewater infrastructure systems. Streams in the watersheds are severely down cut, due 
to piping storm and sewage water into them. Therefore, stream restoration projects are 
needed. Stream banks must be rebuilt to slow the stormwater down, allowing it to 
percolate into the groundwater.  All open sewage lines need to be closed and 
collected, and the region desperately needs proper wastewater treatment to address 
sewage coming from cities such as Sulaimani and Rania but also for smaller towns 
and settlements that are dumping storm and wastewater into the rivers.  

Gravel mining: These activities are generally very extensive in both river basins and 
it does not seem that any attempts have been made to preserve the natural function 
of these rivers or to control the amount of sediments that are released by these 
activities. Gravel mining can affect the lives of communities and have an adverse 
effect on the water, land, wildlife, and fish. They cause erosion, loss of biodiversity, and contamination of 
soil, groundwater and surface water by chemicals from the mining processes.  

Fish farming: Aquaculture has in recent years become a major activity along the banks of smaller rivers 
that make up the upper basin of the Lesser Zab River, but they pose many threats. In addition to 
introducing non-native species that can accidentally be released and potentially displace local species, 
aquaculture is destroying much of the riverside forest to make way for large fish ponds.  Release of water 
and sediments from these ponds into the river is also adding nutrients from unused fish feed and fish waste 
into the river environment in a soluble form. These nutrients can enhance the growth of plants and algae 
and both rivers are already carrying too many nutrients. 

Conclusions 
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Garbage & Solid Waste Management: It’s a common practice to throw garbage into local streams and 
waterways in the hopes that the river will just take it “away” but “away” only means downstream to foul the 
waters of neighbors and turn beautiful, clear rivers into clogged and ugly dumping grounds.  Major garbage 

and oil dumps as well as industrial wastes are fouling these rivers 
and building up a toxic legacy for our children.  

The 2013 Scorecard can’t test for every possible chemical that is 
currently leaking, leaching or seeping into our rivers. Burning 
wastes is no better because the chemicals in these materials are just 
transformed and eventually settle out of the air to pollute the land, 
water and people downwind. Proper waste management is the only 
answer, which includes recycling wastes, reusing them, reducing 
waste generation and finally building proper sanitary landfills that 
protect our lands, water resources and communities from these 
threats. 

Toxic metals in our water: Testing for toxic materials that could affect our water is difficult and expensive 
and was not attempted in the 2013 RiverWatch, but information on heavy metals in water was evaluated 
from both historical data and from 2013 data collected by the local environment directorate.  This data 
(provided in the scorecard addendum) indicate problems with high levels of cadmium, lead, and copper at 
some sites on both river basins.  These levels indicate significant health threats to communities, as these 
materials are toxic to humans and other organisms. They shouldn’t be in our waterways. Further consistent 
testing is clearly needed to identify problem areas and the sources of contamination so that they can be 
cleaned up. 

Responding to these threats: While progress has been made, much work remains.  The laws exist though 
remaining regulations need to be worked out and both the regional government and non-governmental 
organizations such as Nature Iraq and others clearly need to do more to educate and raise-awareness about 
the threats that our rivers face. Capacity building remains an urgent need, enforcement mechanisms require 
strengthening and financial resources currently being dedicated to address these threats should be greatly 
increased.  

What next? 
Nature Iraq and the Waterkeepers Iraq Program would welcome the continued efforts of the local 
environment directorate as well as others in the collection and sharing of water quality data from local rivers 
and waterways. Open access to information is essential and will help all stakeholders within our community 
to understand the challenges we face and the need for action. Nature Iraq will try to continue to do its part 
by making the data we collect available for public use3. We hope that others will join us in this effort. 

One thing is clear though: action to protect and restore our rivers must be taken 
swiftly or we will only see further declines in water quality in the coming years 
leading to an inevitable deterioration in the overall health of our communities. The 
tools, the know-how and the funds to do this exist. All that is needed is the will to 
take action. 
                                                
3 The full data set and analysis used to develop the scorecard are available from Nature Iraq and is downloadable from the 
RiverWatch Project Page of the Waterkeepers Iraq Program Website (www.iraqwaterkeeper.org).  The addendum to this 
scorecard provides additional information and is also available on these website. 
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