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Maps & Sampling Stations
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2012-2013 Sample Locations — Lesser Zab Basin

Name Site N (Latitude) (Lon;itu de) Elevation
Kalacholan Bridge Z1 35.69718° 45.53193° 858
Khewata Bridge 72 35.76081° 45.47052° 828
Mawat Bridge 73 35.867430° 45.404010° 747
Du Choman- L. Zab Z4 A 35.96895° 45.39672° 650
Du Choman - Siwayl Z4 B 35.96758° 45.39677° 644
Dukan Input Z5 36.21348° 44.98479° 504
Dukan Output 76 35.941758° 44.96013° 409
Eco-camp 77 35.818121° 45.198881° 1112
Kani Shok 78 35.82154° 45.09465° 724
Kani Shok- Spring 1 ZSPRG1 35.83359° 45.10484° 765
Kani Shok - Spring 2 ZSPRG2 35.83369° 45.19521° 764




Name Site N (Latitude) (Lon;tu de) Elevation
Kani Shok - Spring 3 ZSPRG3 35.83369° 45.10537° 763
Chami Rezan Bridge Z8A 35.808921° 45.021957° 645
Fish Hatchery 29 35.89413° 44.97679° 409
Boat put in 210 35.883350° 44.972695° 409
Surgawshan Z11 35.87283° 44.9395° 412
Bogd Village 212 35.895455° 44.87004° 397
2009 Sample Locations — Lesser Zab Basin
Name Site N (Latitude) E (Longitude) | Elevation
Chami Rezan Area S10 354820.2 44 58 36.4 579
Zamok S16 3546 26.7 4526 1.1 810
Little Zap Above Isa S17 3558125 452416 651
Mertka (Rishwan) S18 3615273 456 43.7 579
Darua Kort S19 36 18 39.2 45022 612
Little Zap below Tabban Junction S20 355231 4456 11.1 397
Kani Sarda/Chami Gawra S21 3533 55.7 4556 0.0 1192
Little Zap Input S2A 36 8 51.9 44 56 46.4 483
Near Rania S2B 367353 4451 41 401
Dukan Lake/Near Dam S2D
Dukan Lake/After Dam S2E 3556 30 44 57 35 421
Penjween S5 354519.2 4556 37.7 1210
Sargalu S7 3552 30.5 459 55.1 972
Mawat S8 3557 34.9 452313.6 655




Tanjero/Upper Diyala Basin and sampling stations
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2012-2013 Sample Locations — Tanjero Basin

Name Site N (Latitude) E (Longitude | Elevation
Raparain T1 35.5913° 45.25735° 758
Bakrajo T2 35.52001° 45.36185° 094
Above Chaq Chaq Dam T3 35.63034° 45.39214° 805
Quilisan-Cinema City T4 35.591844° 45.378114° 765
Sarchinar Stream T5 35.585677° 45.379832° 762
Tanjero T6 35.470225° 45.448888° 643
Qaragoll T7 35.35685° 45.62739° 548
Tapi Karam T8 35.33776° 45.75113° 508
Ahmed Awa T9 35.316678° 46.09275° 651
Zalm Bridge T10 35.306463° 45.96950° 503




2009 Sampling Stations — Tanjero Basin

Name Site N (Latitude) E (Longitude) | Elevation
Kela Spi (Adjusted) QA1 3533 8.5 4517 58.2 720
Sarchinar QA2 3535243 4522 40.5 759
Below Qara Dagh Bridge QA3 352848.2 4526 6 654
Qara Ali QA4 352204 4534 11.7 569
New Halabja QA5 352025.0 45423.0 513
Qara Dagh Area 511 3519525 4517 25.4 -
Zalm S12 351826.8 455819.9 510
Cha Khan S15 3527320 455245 -
Tanjero Input S1A 35875 454979 458
Sirwan Input S1B 358252 4549 49.1 451
Darb. Lake/Before Dam S1E
Darb. Lake/After Dam S1F 356119 454233 349
Said Sadiq 529 351837.1 4551 6.4 491
Kalar S3 343515 4518 25 198
Bani Khelan (Garmk) S3A 353275 454013 374
Bani khelan S3A 353269 45401.8 360
Bani Kani S3B 3554323 4536 4.5 300
Ahmed Awa S4A 35191.8 465252 926




Individual Threat Assessment Scores

At each site, every threat type listed above was evaluated based on its Timing, Scope and
Severity to develop an integrated “Threat Status Score” of one out of four color-coded
options (Green for Low threats, Yellow for Medium, Orange for High and red for Very high
threats). Three types of threats defined by the IUCN were difficult for us to evaluate due to
a lack of information (these were threats from invasive species, geological events, and threat
related to climate and weather).
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Tanjero/Upper Diyala River Basin Sites
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While not part of the Scorecard for 2013, we felt that there was some additional important
information available on water quality in the Lesser Zab and Tanjero Basin that was useful to
share and might be important for future Scorecards. These include data collected on pH,
temperature, chlorophyll-a, bacteria and heavy metals.

The accepted pH range for surface waters in Iraq is between 6.5 and 8.5. Individually the
score for the Lesser Zab Basin was 98% passing and the score for the Tanjero Basin was
99% passing, showing that both basins are within the accepted range. When compared to
historical data we don’t see much change in the last four years. This indicates that these
rivers are well buffered due to the local geology, which has helped to maintain pH levels
against drops in pH that normally would be excepted for rivers like these that carry high
nutrient levels and face often severe algal blooms.

Surface pH levels in our rivers tended towards the more alkaline side of the scale with pH
levels often greater than 8. Data available for many stations within these two basins from
KBA Surveys conducted in the winter and summer of 2009 showed this tendency toward
alkalinity particularly in winter for most stations on the Lesser Zab (surveyed only in winter)
and the Tanjero.

The previous basin scores for pH based on 2009 historical data

River Basin Stations Percent Passing Grade
Lesser Zab (winter 14 100% A
0
only)
Tanjero 15 87% B
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watet, the removal of CO2 results in a higher pH, and
the water becomes more alkaline, or basic. When algae naturally begin to increase in estuaries
during the spring, pH levels tend to rise. An overabundance of algae (called an algal bloom)
may cause pH levels in the river to rise significantly. The increase in pH peaks shortly after
the chlorophyll and/or blue-green algae blooms. These increases in pH generally occur in
the late spring through the summer, however due to high nutrient concentrations and
climatic events, blooms can also occur more frequently and stress or kill aquatic animals,
which generally only live in a narrow pH range.



Temperature

Why should you care about temperature? Well, because Iraqi rivers are greatly influenced by
climatic variability and are vulnerable to climatic shifts. Iraq is known for its hot, dry summer
conditions and we can see this in the temperature shifts that occurred between winter and
summer.

Temperature is one physical indicator associated with climate changes as well as its influence
on chemical processes and biology. So why is the temperature of the Lesser Zab & Tanjero
River Basins important? Because the water temperature is a physical factor that affects
biological and chemical activities. Water that is warmer holds less oxygen and fish have
specific thermal and oxygen-level tolerances that differ in different species.

In the case of temperature, some species can tolerate warm water to a point but once the
temperature rises to a level they aren’t comfortable with they will become ill and potentially
die. This causes a “Thermal Squeeze” effect — the fish are literally squeezed, both
horizontally and vertically, into locations that they can tolerate thermally. Thus fish will
either relocate to other areas of the river where conditions are better or they wont survive;
while other organisms might effectively go into hibernation — waiting for conditions to
improve.

Bacteria and Algae

Water temperature also affects the growth of bacteria and blue-green algae. Some bacteria if
ingested can cause severe illness. For blue-green algae blooms, when the water becomes
“hot” and nutrient levels increase, the river becomes a great medium for the uncontrolled
growth of blue-green algae, which eventually leads to low surface dissolved oxygen, another
stressor to fish.

When looking at the water temperature levels for the Lesser Zab and Tanjero Basins, we of
course will see colder temperatures in winter and warmer temperatures in summer. The
following table provides information on the two basins in winter and summer and provides a
comparison to temperature data in the two basins in 2009. Due to the high variability in
temperature data from year to year/month to month and the small number of obtained in
2009, no scoring can be developed for this data but it is included to provide a basic
understand of water temperature issues within the two basins.

2013 & 2009 Temperature Data for the Tanjero & Lesser Zab River Basins

2013 Data 2009 Data
\Zizzeil Winter Summer \Zizzeil Winter Summer

Lesser Zab Basin

Median 17.10 15.10 19.45 Median 10.50
Std. Dev. 3.71 2.69 3.46 Std. Dev. 3.50 No data

Count 147 102 60 Count 14

Tanjero Basin

Median 16.60 15 17 Median 14.80 12.55 21.95




2013 Data 2009 Data
i ¢ Winter Summer i ¢ Winter Summer
summer summer
Std. Dev. 2.73 2.70 2.44 Std. Dev. 6.66 3.03 5.10
Count 101 60 44 Count 22 10 12

Chlorophyll-a

In 2013, measurements were not obtained for Chlorophyll-a but summer data is available
from 2009 for the Tanjero Basin that establishes an important baseline for future work
atleast for this river basin. ~ Samples were obtained from 13 stations within the Tanjero
Basin and the minimum and maximum summer range is presented in the table below. Given
the higher nutrient loads that the Tanjero is carrying these values can be considered quite
high for a natural river.

Tanjero River Chlorophyll-a pg/1
Summer
Minimum 5.36
Summer
Maximum 62.98

As a comparison, the U.S. EPA provides criteria recommendations for rivers in the western
U.S. that have similar climatic conditions to rivers in northern Iraq and provide a
recommended range of only 0.7-2.95 pg/L set for Level III Sub-ecoregions (see EPA
standards Amient Water Quality Criteria Recommondations of 2000). All the Tanjero Basin
sites were well above these levels.

Chlorophll-a is the green pigment found in phytoplankton (small plants) and algae that these
plants use to capture sunlight for photosynthesis. As phytoplankton and algae grow and
expand into large blooms (driven by nutrient overloads) these plants respire, or breathe. The
respiration causes the plants to consume oxygen, which depletes the water column of the
oxygen needed for other aquatic These microscopic plants are found naturally in Iraqi rivers,
however with excessive amounts of nutrients and phosphorus-laden sediments, these plants
consume the nutrients and form large blooms, mats, or giant blobs. Usually the higher
chlorophyll concentrations occur during the spring and summer; however “rolling blooms”
can occur earlier in the year.

Heavy Metals

Heavy metals that can be very harmful to your health if found in your drinking water. Severe
effects include reduced growth and development, cancer, organ damage, nervous system
damage, and in extreme cases, death. Exposure to some metals, such as mercury and lead,
may also cause development of autoimmunity, in which a person's immune system attacks its
own cells. This can lead to joint diseases such as rheumatoid arthritis, and diseases of the

kidneys, circulatory system, and nervous system. The young are more prone to the toxic



effects of heavy metals, as the rapidly developing body systems in the fetus, infants and
young children are far more sensitive. We can be exposed to heavy metals through drinking
water, inhalation of air pollutants, exposure to contaminated soils or industrial waste, or
consumption of contaminated food.

Toxic metals can be present in industrial, municipal, and urban runoff. Increased
urbanization and industrialization are often to blame for an increased level of trace metals,
especially heavy metals, in our waterways. But sometimes they enter the environment
through natural processes. For example, in some parts of Iraq there are naturally occurring
geologic deposits containing heavy metals.

The heavy metals linked most often to human poisoning are lead, mercury, arsenic and
cadmium. Other heavy metals, including copper, zinc, and chromium, are actually required
by the body in small amounts, but can also be toxic in larger doses.

In 2013 we were not able to collect information on heavy metals in water as part of the
RiverWatch Program as this requires expensive laboratory analysis, but the local
environment directorate of the KEPIB did collect such information in 2013 and heavy metal
sampling was also conducted in 2009 under the KBA Program, which allowed us to make
some general comparisons. These are presented in the tables below. Very different results
were obtained in both these efforts with some troubling results for Lead (Pb) Cadmium (Cd)
and Copper (Cu). This points to the need for more consistent and standardize monitoring.

KEPIB 2013 Data (Source: Sulaimani Directorate Office)

Tanjero Basin

W vy Pb <0.05 Cd<0.005 Cu<0.05 Ni<0.1 Fe<0.3 Zn<0.5 Cr<0.05
mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Median 0.0085 0.0005 0.0000 0.0080 0.0435 0.0040 0.0000
Std. Dev. 0.0132 0.0073 0.0053 0.0165 0.0491 0.0090 0.0079
Count Passing 24 20 24 24 24 24 24
% passing 100% 83% 100% 100% 100% 100% 100%
Score A B A A A A A
Lesser Zab Basin
etk Pb <0.05 Cd<0.005 Cu<0.05 Ni<0.1 Fe<0.3 Zn<0.5 Cr<0.05
mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Median 0.0250 0.0020 0.0030 0.0000 0.0210 0.0050 0.0000
Std. Dev. 0.0255 0.0063 0.0042 0.0075 0.0328 0.0090 0.0156
Count Passing 19 15 23 23 23 23 23
% passing 83% 65% 100% 100% 100% 100% 100%
Score B D A A A A A




KBA 2009 Data

Tanjero Basin

11 Samples; 10

Pb <0.05

Cd<0.005 Cu<0.05 Ni<0.1 Fe<0.3 Zn<0.5 Mn<0.1
Samples for Pb. mg/L mg /L mg/L mg /L mg/L mg/L mg /L
Median 0.0373 0.0253 0.0393 0.0735 0.0210 0.0985 0.0090
Std. Dev. 0.0234 0.0133 0.0629 0.0275 0.0684 0.0855 0.0047
Count Passing 7 7 9 10 11 11 11
% passing 70% 64% 82% 91% 100% 100% 100%
Score C D B A A A A
Lessetr Zab Basin (Winter only)
15 Samples Pb <0.05 Cd<0.005 Cu<0.05 Ni<0.1 Fe<0.3 Zn<0.5 Mn<0.1
mg/L mg /L mg/L mg /L mg/L mg/L mg /L
Median 0.0340 0.0030 0.0800 0.0590 0.0080 0.0570 0.0098
Std. Dev. 0.0189 #DIV/0! 0.0489 0.0268 0.0127 0.0435 0.0046
Count 12 15 6 14 15 15 15
% passing 80% 100% 40% 93% 100% 100% 100%
Score B A F A A A A




