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Water quality monitoring of the Tigris River Flotilla 
Introduction 

Nature Iraq’s Waterkeepers Iraq together with the Nature Iraq Foundation, journeyed down the Tigris River, starting in southeastern Turkey and traveling 
through Iraq, using traditional boats and vessels in order to document and bring awareness to the many threats facing the Tigris River and the unique 
cultural heritage of Mesopotamia.  The journey started on September 15, 2013 in Hasankeyf, Turkey, and ended on October 15, 2013, in the 
Mesopotamian Marshlands of southern Iraq.  The goals of the project were to: 

1. Celebrate Mesopotamian culture by documenting the centuries-old art of traditional Iraqi and Turkish boatbuilding of three vessels -- a tarada, a 
guffa, and a kelek -- as well as cataloguing the role the Tigris has played in shaping life and society along its banks. 

2. Raise greater awareness in local communities in Turkey and Iraq about the threats to the Tigris River, and help call global attention to this one-of-
a-kind ecology.  

3. Collect data critical to understanding the ecology of the Tigris and document the state of the river through water quality tests and threat 
assessments.  

This report summarizes the basic findings of the monitoring that was conducted during the Flotilla, fulfilling the third goal of the project. During the 
Flotilla, a total of 488 physical and chemical water quality records were obtained for 32 Stations within the river basin and threat assessments were done of 
15 different areas along the river. These results are summarized here. 

 

Survey Area 

Due to security and logistical concerns the entire river could not be surveyed but water quality data was collected and threat assessments were completed 
for extensive areas within the river basin from southeastern Turkey to southern Iraq.  The survey effort can be broken down into six specific areas 
(Southeastern Turkey, The Kurdistan Region of Iraq, Baghdad, Tigris River in Southern Iraq, Euphrates River in Southern Iraq, & the Central Marshes).  

• Southeastern Turkey: 3 Stations, Sampling started approximately 10 kilometers upstream from the town of Hasenkeyf to the town of Hasenkeyf 
itself. 

• Kurdistan Region of Iraq: 3 Stations, Sampling started near the town of Fishkhaboor and ended near the entrance of the river into Mosul Lake 

• Baghdad: 3 Stations, Limited sampling was done in Baghdad at three locations (north Baghdad, central Baghdad, southern Baghdad) 

• Tigris River in Southern Iraq: 13 Stations, Sampling started north of Qut and extended with several breaks to Qurnah 

• Euphrates River in Southern Iraq: 3 Stations, Sampling occurred upstream of the embankment dam on the Euphrates and at the Chibaish corniche 

• Central Marshes: 7 Stations inside the Central Marshes were visited and sampled just for physical parameters. 



A full list of these sites is included in Appendix A.  The maps below show these various survey areas. 

  

 

 

 

Full Map Turkey & Kurdistan, Iraq 

Baghdad & Kut Amarah to Central Marshes  



Field Methods 

Physical Parameters 

The Waterkeepers Iraq (WI) Program of Nature Iraq, an Iraqi environmental organization, conducted water quality monitored of the Tigris & Euphrates 
Rivers during the Tigris River Flotilla from September to October 2013 at 28 stations.  The physiochemical observations are performed with the use of an 
YSI Pro-Series Multimeter for pH, temperature, salinity, conductivity, dissolved oxygen, and TDS. A Secchi disk was used to measure water clarity at 0.1-
meter increments.  The YSI was calibrated daily in the field. The physiochemical observations are performed in accordance to the WI Quality Assurance 
Plan that was developed based on the South Riverkeeper's Quality Assurance Plan, and the EPA Quality Assurance Guidance as part of the WI 
RiverWatch Project to conduct regular monitoring and sharing of water quality data on Iraqi rivers and waterways.  Most sampling was conducted from a 
raft or canoe while floating in mid-stream and particularly in southern Iraq, the YSI Multimeter was set for continuous monitoring, logging results every 5 
minutes, as the boats floated downriver.  The table in Appendix B presents these summarized results 

Nutrient Methods 

Nutrient samples for Nitrite, Nitrate, and Phosphate were taken at 0.5-meter depths for the Tigris River.  Samples were analyzed spectrophotometrically in 
accordance to methods EPA 354.1, 353.2, SM4500-P (EPA 903-R-96-006, EPA 600/4-79-020, Standard Methods for the Examination of Water and 
Waste Water, 1992).  Nutrient sampling was initiated in Baghdad south but not in the Central Marshes.  Results are summarized in Appendix B 

  

 



 

Threat Assessment 

In addition, an assessment was conducted to document threats at 
each survey reach (the area between survey stations) based on eight 
(out of 11 possible) threat types defined by the IUCN1. Three threat 
types (Invasive Species, Geological Threats and Threats from 
Climate change or severe weather were not assessed). Each threat 
type was evaluated based on its Timing, Scope and Severity to 
develop an integrated “Threat Status Score” of one out of four 
options that are color-coded (Low threats or threats which were 
impossible to obtain information on are Green, Medium threats are 
yellow, High threats are orange and Very high threats are red).  This 
same method has been used by the Nature Iraq Key Biodiversity 
Areas Project and is based on a BirdLife International Method for assessing site threats.  All assessments are based on direct line-of-sight observations 
from the level of the river and may not fully characterized the threats in any given survey reach. The eight threat types assessed are listed in the table to the 
right. 

 

Water Quality Stressor Sustainability Criteria  

The water quality stressor sustainability criteria are based on the sustainability of the ecosystem to 
support proper ecosystem health for human health and aquatic organisms.  The criteria are from the 
Iraq Regulation 25 for 1967 (Preserving River and Public Waters from Pollution) and EPA Water 
Quality Criteria (see references).  The sustainability criterion was established based on known water 
quality stressor concentrations or conditions that would prevent the sustainability of aquatic organisms 
or impede human health.  Conductivity and TDS (total dissolved solids) are metrics that can be used to 
help identify sources of pollution.  Both of these components will show whether the ionic strength of 
the rivers is contaminated by anthropogenic sources, such as metals, hydrocarbons, pesticides or 
herbicides.  It cannot distinguish between these contaminants, but it is a valuable tool to help identify 
sources for late identification (Atekwana, 2004).  

 

 
                                                
1 See http://www.iucnredlist.org/technical-documents/classification-schemes. 

IUCN Threat Types 
1. Agricultural Expansion and Intensification 
2. Residential and commercial development 
3. Energy Production and mining (gravel mining, oil development, electrical towers, etc.) 
4. Transportation & service corridors (development of roads and shipping corridors) 
5. Over-exploitation, persecution and control (logging, hunting, over-fishing, etc.) 
6. Human intrusions and disturbance (Effects related to non-consumption of biological 
resources – recreational activities, war, military exercises, work and other activities) 
7. Natural systems modification (dams and changes water management, filling in 
wetlands, drainage, dredging, canalizations, etc.) 
8. Pollution (municipal and industrial waste and garbage, noise, air, light, & thermal 
pollution) 

WQ Stressor Criterion 

Water Clarity 1 meter or bottom of river bed 

Dissolved 
Oxygen >=5 mg/l 

pH Between 6.5 and 8 

Conductivity <= 500µS/cm 

Temperature >28°C 

TDS <=500mg/l 

Nitrate <=15 mg/l 

Phosphate <=0.4 mg/l 



 

Results & Discussion of Data 

The Tigris River Flotilla started in Hasenkeyf, southeast Turkey, where monitoring was performed at three stations over a 5-hour time period. This section 
of the Tigris River monitoring had median conductivities in the high 300µS/cm, TDS (total dissolved solids) concentrations in the mid-200mg/l, and low 
water clarity (0.4meters).  This indicates a very turbid, sediment-laden environment.  The dissolved oxygen concentration and temperature was well within 
healthy conditions. Further south, at three stations in the Kurdistan Region of northern Iraq, conductivities raised somewhat to high 400µS/cm level and 
TDS to low-300mg/l levels. Water clarity was somewhat better than the Hasenkeyf sites (0.6meters).  

But in the Baghdad region of Iraq, the water quality stressors increased greatly, the conductivity elevated to mid 900µS/cm and the TDS elevated between 
600-700-range.  As the Flotilla went near Qalat As-Salih, Azar and the Missan-Basrah Border the values for conductivity and TDS elevated even higher, 
with the qualitative odor reference being sewage and gas.  There are brick factories and petroleum/gas extraction operations in this region and these may 
partially explain the elevated TDS and conductivity values. 

In the Central Marshes Stations, some of the highest conductivity and TDS values were obtained and none of these sites passes the criteria for these two 
parameters.  In addition, some of the lowest oxygen levels were observed here.  This may be the result of high summer evaporation rates and lack of water 
circulation and flow-thru within the Marshes. The main source of water for these areas is the Euphrates River to the south, which itself has high 
conductivity and TDS levels, higher than levels in the Tigris River. 

Conductivity and Total Dissolved Solid values are graphed below for both the Tigris River Sites as they progress southwards and the Euphrates River and 
Central Marshes site.  These graphs are shown against standard reference levels for surface waters (black horizontal line in the graph) and indicate that only 
16% of the sites are within standard limits. 

Medium Conductivity (µS/cm) of the Tigris River Stations Medium Conductivity (µS/cm) of the Euphrates River and Central 
Marshes Sites 
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Median TDS (mg/L) of Tigris River Stations Median TDS (mg/L) of Euphrates River and Central Marshes 
Stations 

  
 

Nitrate and Phosphate levels (which could not be tested at all stations) were all below the criteria thresholds and salinity levels indicate that the river 
becomes increasingly brackish after Baghdad and progressing southward, but the highest salinity levels are seen in the Euphrates River and in the Central 
Marshes (see the following graphs). 

Salinity levels (ppt) in the Tigris River Salinity levels (ppt) in the Euphrates & Central Marshes 
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The following table presents the results of the threat assessment that was conducted for each reach (the area between the start and end point of each 
survey day). It is important to remember that threats could only be assessed by direct line-of-site observation from the river itself and thus may not 
represent all threats in a given area.  While Pollution threats tended to be some of the highest threats seen, often other threats, such as Residential and 
Commercial Development, Energy Production and Mining and Transportation & Service Corridor threats were often considered low or lacking 
information. This may not fully represent the threats at a site.  For example an oil well or major highway might be present nearby and have high impacts 
on the river and its water quality but unless it was adjacent to the river or could be seen or heard from the river, it would not be evaluated as a high threat.  
Therefore this assessment can only provide a broad overview of direct threats on or immediately adjacent to the river itself. 

  
Flotilla Threat Assessement -

Sep-Oct 2013 
  

1. Agricultural 
Expansion and 
Intensification 

2. Residential 
and 

commercial 
development 

3. Energy 
Production and 

mining  

4. 
Transportation 

& service 
corridors  

5. Over-
exploitation, 
persecution 
and control  

6. Human 
intrusions and 

disturbance  

7. Natural 
systems 

modification  

8. 
Pollution  

# Reach Name Site Code Date 
Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

1 Sucheka to Hasenkeyf F1-F2 15-Sep High High Medium Low/No 
Info 

Low/No 
Info High Very High Very 

High 

2 Fishkhaboor to 
Baghlujeh F3-F4 24-Sep Medium Low/No 

Info High Low/No 
Info High High Very High High 

3 Baghlujeh to Dohuk 
Water Project F4-F5 25-Sep Medium Low/No 

Info 
Low/No 

Info 
Low/No 

Info High Low/No 
Info Very High Medium 

                        

4 Jadriyah Lake B1 28-Sep Low/No 
Info High Very High Low/No 

Info 
Low/No 

Info High Very High Very 
High 

5 Al-Qishla & Al-
Shawaka B2 29-Sep Low/No 

Info Very High Low/No 
Info High Medium High High Very 

High 

6 Adhamiyah B3 30-Sep Low/No 
Info Very High Very High Low/No 

Info 
Low/No 

Info High Very High Very 
High 

7 Kut to Suada Village F6-F7 3-Oct Medium Medium Low/No 
Info 

Low/No 
Info Very High Medium Very High High 

8 Suada Village to Sayid 
Shati F7-F8 4-Oct High Low/No 

Info 
Low/No 

Info 
Low/No 

Info Very High Low/No 
Info 

Low/No 
Info High 

9 Sayid Shati to Al-Badha F8-F9 5-Oct Very High Low/No 
Info 

Low/No 
Info 

Low/No 
Info Very High Low/No 

Info 
Low/No 

Info High 

1
0                       

1
1 

Amarah to Sayid  Al-
Majid Abu Sidra F10-F11 9-Oct High High Low/No 

Info High High High High High 



  
Flotilla Threat Assessement -

Sep-Oct 2013 
  

1. Agricultural 
Expansion and 
Intensification 

2. Residential 
and 

commercial 
development 

3. Energy 
Production and 

mining  

4. 
Transportation 

& service 
corridors  

5. Over-
exploitation, 
persecution 
and control  

6. Human 
intrusions and 

disturbance  

7. Natural 
systems 

modification  

8. 
Pollution  

# Reach Name Site Code Date Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

Threat 
Status 

1
2 

Sayid Al-Majid Abu 
Sidra to Al-Bahadha F11-F12 10-

Oct High Low/No 
Info 

Low/No 
Info Very High High High Medium High 

1
3 

Al-Bahadha to Abu 
Khalakhil F12-F13 11-

Oct High Low/No 
Info High Very High High High Low/No 

Info High 

1
4 

Abu Khalakhil to 
Qurna F13-F14 12-

Oct High Low/No 
Info Very High High Very High High Low/No 

Info 
Very 
High 

1
5                       

1
5 

Embankment Dam to 
NI Mudhief 
(Euphrates) 

E F15-E 
F16 

13-
Oct High Low/No 

Info Very High High Very High High Very High High 

 

Agricultural threats tended to be considered high as farming fields often extend right to the river’s edge and often end up clearing or damaging much of 
the riparian vegetation. Hunting and fishing (exploitation of species) appeared to be commonly practiced throughout and most of the people observed on 
the river were fisherman, many of them practicing electro-fishing (though some small-scale aquaculture was also observed in the south).  Human intrusion 
threats were higher in high population centers but in southern Iraq were also evaluated higher due to evidence often seen of previous conflicts and war 
waste.  Natural systems modification threats were high in the upper reaches of the river due to the construction of the Ilisu Dam in southeast Turkey but 
were also considered high in other areas due to extensive dredging work being conducted.  Pollution threats, which were either high or very high 
throughout the survey, were difficult to fully characterize and pinpoint to a specific source.  Their scoring was often based simply on the prevalence of 
sewage and other wastewater pipes entering the river, the appearance and odor of effluents, the amount of solid waste in the river and on the river banks, 
the presence of smoke from factory stacks, etc. There were few industrial facilities directly on the river in the areas surveyed. 

The full data analysis summary is provided in Appendix B and all raw data is available on the Waterkeepers Iraq RiverWatch Project Page 
(www.iraqwaterkeeper.org).



The Tigris River Flotilla was a project of Nature Iraq and the Nature Iraq Foundation. More information is available at www.natureiraq.org or by writing 
to info@natureiraq.org. You can find the full data set and more information on the RiverWatch Project page at the Waterkeepers Iraq Program Website: 
www.iraqwaterkeeper.org 
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Appendix A: Sample Sites 

Site Code Site Name River Nearest Town N (Latitude) E (Longitude 

F1 Sucheka Tigris Hasenkeyf 37°43.576' 41°18.068' 
F2 Ramadhan Osta Tigris Hasenkeyf 37°42.865' 41°25.328' 
F3 Fishkahboor Tigris Fishkahboor 37.046330° 42.377297° 
F4 Baghlujeh Tigris Baghlujeh 36° 58' 45.8" 42° 30' 26.2" 
F5 Dohuk Water Project Tigris Bantin Village 36° 54' 40.6" 42° 31' 37.9" 
B1 Jadriyah Lake Tigris Baghdad 33° 16' 50.3" 44° 22' 22.1" 
B2 Al-Qishla & Al-Shawaka Tigris Baghdad 33° 20' 15.7" 44° 23' 17" 
B3 Adhamiyah Tigris Baghdad 33°  21' 46.1" 44° 22' 9.4" 
F6 Kut Tigris Baghdad 32° 31' 35.3" 45° 47' 11.0" 
F7 Suada Village Tigris Kut 32° 33' 2.0" 45° 53' 51.8" 
F8 Sayid Shati Tigris Sayid Shati 32° 35' 4.5" 45° 57' 0.9" 
F9 Al-Badha Tigris Sayid Shati 32° 38' 41.0" 46° 4' 25.3" 
F10 Amarah Tigris Amarah 31° 50' 44.4" 47° 8' 53.4" 
F11 Sayid Al-Majid Abu Sidra Shrine Tigris Mijar Al Kabir 31°40'35.2" 47°10'58.9" 
F12 Al-Bahadha Tigris Qalat As-Salih 31°30'48.8" 47°19'6.2" 

F12A Near Kassara Tigris Azar 31°21'42.2" 47°26'25.7" 
F13 Abu Khalakhil Tigris Missan-Basrah Border 31°16'49.1" 47°25'48.4" 

F13A Abu Khalakhil + ~ 2km downstream Tigris Missan-Basrah Border 31°16'49.1" 47°25'48.4" 
F13A 2nd Bridge after Abu Khalakhil Tigris Qurnah 31°13'40.3" 47°26'27.9" 
F14A Paddle into Qurnah Tigris Qurnah 31°7'50.3" 47°26'40.8" 
F14 Qurnah Tigris Qurnah 31°00'24.4" 47°25'26" 

E F15 Euphrates Embankment Dam Euphrates M'daina 30°57'10.1" 47°8'52" 
E F16 Euphrates at NI Mudhief Euphrates Chibaish 30°57'56.4" 47°1'25.5" 
E F17 Euphrates at Chibaish Corniche Euphrates Chibaish 30°57'34.2" 46°59'25.8" 

C1 Al-Nichri Central Marshes Chibaish 30°58'35.9" 47°0'13.6" 
C2 Al-Imlaq Central Marshes Chibaish 31°0'14.7" 47°0'41.5" 
C3 Abu Sobat 1 Central Marshes Chibaish 31°0'31.4" 47°1'50" 
C4 Abu Sobat 2 Central Marshes Chibaish 31°2'50.1" 47°2'9.0" 
C5 Halab Central Marshes Chibaish 31°3'42.9" 47°3'15.7" 
C6 Al-Baghdadiya 1 Central Marshes Chibaish 31°2'52" 47°2'6.2" 
C7 Al-Baghdadiya 2 Central Marshes Chibaish 31°2'38.5" 47°1'3.1" 

 



Appendix B: Summary of the key water quality parameters results obtained. 

Site	
  
Code	
  

Medium	
  
Conductivity	
  
(μS/cm)	
  

Pass-­‐
Fail	
  

Criteria	
  
(P/F)	
  

Salinity	
  
(ppt)	
  

Medium	
  
Salinity	
  
(ppt)	
  

Median	
  
TDS	
  

(mg/L)	
  

Pass-­‐
Fail	
  

Criteria	
  
(P/F)	
  

Median	
  
D.O.	
  
(mg/L)	
  

Pass-­‐
Fail	
  

Criteria	
  
(P/F)	
  

Median	
  
pH	
  

Median	
  
Water	
  
Temp.	
  
(C)	
  

Water	
  
Clarity	
  
(m)	
  

Median	
  
Turbidity	
  
(FAU)	
  

Phosphate	
  
(mg/L)	
  

Nitrate	
  
(mg/L)	
   Odor	
  

F1	
   388.65	
   P	
   0.2	
   0.2	
   265.55	
   P	
   8.35	
   P	
   	
  	
   22.5	
   0.4	
   40	
   N/A	
   N/A	
   None	
  
F2	
   392	
   P	
   0.2	
   0.2	
   267.1	
   P	
   8	
   P	
   	
  	
   22.7	
   0.25	
   26.5	
   N/A	
   N/A	
   None	
  
F3	
   460.15	
   P	
   0.23	
   0.23	
   308.7	
   P	
   10.2	
   P	
   7	
   23.4	
   0.55	
   20.25	
   N/A	
   N/A	
   None	
  
F4	
   467.5	
   P	
   0.24	
   0.23	
   317.2	
   P	
   9.45	
   P	
   6.75	
   22.8	
   	
  	
   16	
   N/A	
   N/A	
   None	
  
F5	
   464.9	
   P	
   0.23	
   0.23	
   315.9	
   P	
   9.7	
   P	
   	
  	
   22.5	
   0.67	
   10	
   N/A	
   N/A	
   None	
  
B3	
   977	
   F	
   0.48	
   0.47	
   630.5	
   F	
   7.8	
   P	
   7	
   25.5	
   0.7	
   26	
   0.14	
   5.85	
   None	
  
B2	
   963	
   F	
   0.47	
   0.47	
   627.25	
   F	
   7.8	
   P	
   6.5	
   24.9	
   0.5	
   14	
   0.16	
   4.28	
   Sewage	
  

B1	
   960	
   F	
   0.47	
   0.47	
   624	
   F	
   7.7	
   P	
   	
  	
   24.9	
   0.7	
   14	
   0.17	
   9.65	
  

Sewage	
  
especially	
  
near	
  outfall	
  
on	
  RR	
  

F6	
   1155.5	
   F	
   0.57	
   0.565	
   741	
   F	
   5.9	
   P	
   6.5	
   25.7	
   0.2	
   26.5	
   0.2	
   6.29	
   Sewage	
  
F7	
   1174	
   F	
   0.58	
   0.58	
   754	
   F	
   7.1	
   P	
   7.9	
   25.5	
   0.3	
   25.5	
   0.23	
   5.68	
   none	
  

F8	
   1197	
   F	
   0.58	
   0.58	
   767	
   F	
   7.15	
   P	
   7.88	
   25.8	
   0.4	
   21.5	
   0.014	
   8.29	
  

Mostly	
  none,	
  
Occasional	
  
sewage	
  at	
  the	
  
start	
  of	
  the	
  
day	
  

F9	
   1220	
   F	
   0.6	
   0.6	
   786.5	
   F	
   7	
   P	
   7.91	
   25.5	
   0.5	
   18	
   0.3	
   6.89	
   None	
  
F10	
   1412	
   F	
   0.8	
   0.78	
   1001	
   F	
   8	
   P	
   7.98	
   20.75	
   0.3	
   57.5	
   0.13	
   9.57	
   None	
  
F11	
   1420	
   F	
   0.77	
   0.79	
   1014	
   F	
   8	
   P	
   8.11	
   20.4	
   0.18	
   57.5	
   0.12	
   6.70	
   None	
  

F12	
   1437.5	
   F	
   0.79	
   0.79	
   1020.5	
   F	
   8.1	
   P	
   8.08	
   20.3	
   0.2	
   62	
   0.15	
   6.30	
  
Some	
  gas	
  and	
  
sewage	
  
smells	
  

F12	
  A	
   1463	
   F	
   0.8	
   0.8	
   1027	
   F	
   8.2	
   P	
   8.09	
   21.1	
   	
  	
   	
  	
   0.14	
   8.17	
  
Sometimes	
  
sewage	
  
smells	
  

F13	
   1462.5	
   F	
   0.8	
   0.795	
   1023.75	
   F	
   8.2	
   P	
   8.065	
   21.3	
   0.15	
   55.5	
   0.08	
   5.60	
  
Sometimes	
  
sewage	
  
smells	
  

F13A	
   1438	
   F	
   0.79	
   0.8	
   1033.5	
   F	
   8	
   P	
   8.02	
   20.1	
   	
  	
   	
  	
   	
  	
   	
  	
   None	
  
F13B	
   1454.5	
   F	
   0.81	
   0.81	
   1040	
   F	
   7.9	
   P	
   8.02	
   20.3	
   0.2	
   56	
   0.15	
   10.26	
   None	
  
F14A	
   1488	
   F	
   0.81	
   0.81	
   1046.5	
   F	
   8.1	
   P	
   8.04	
   21.3	
   	
  	
   54.5	
   0.09	
   3.40	
   None	
  
F14B	
   1479	
   F	
   0.8	
   0.82	
   1053	
   F	
   7.7	
   P	
   7.96	
   20.4	
   	
  	
   	
  	
   	
  	
   	
  	
   None	
  



Site	
  
Code	
  

Medium	
  
Conductivity	
  
(μS/cm)	
  

Pass-­‐
Fail	
  

Criteria	
  
(P/F)	
  

Salinity	
  
(ppt)	
  

Medium	
  
Salinity	
  
(ppt)	
  

Median	
  
TDS	
  

(mg/L)	
  

Pass-­‐
Fail	
  

Criteria	
  
(P/F)	
  

Median	
  
D.O.	
  
(mg/L)	
  

Pass-­‐
Fail	
  

Criteria	
  
(P/F)	
  

Median	
  
pH	
  

Median	
  
Water	
  
Temp.	
  
(C)	
  

Water	
  
Clarity	
  
(m)	
  

Median	
  
Turbidity	
  
(FAU)	
  

Phosphate	
  
(mg/L)	
  

Nitrate	
  
(mg/L)	
  

Odor	
  

E	
  F15	
   4004	
   F	
   2.43	
   2.3	
   2801.5	
   F	
   11	
   P	
   8.05	
   21.5	
   .	
  1.4	
   1	
   0.09	
   4.94	
   None	
  
E	
  F16	
   3869	
   F	
   2.18	
   2.18	
   2671.5	
   F	
   9.9	
   P	
   7.96	
   22	
   0.58	
   10	
   0.07	
   3.27	
   None	
  
C1	
   4023.5	
   F	
   2.2	
   2.2	
   2694.25	
   F	
   6.6	
   P	
   7.575	
   23.45	
   	
  	
   59	
   	
  	
   	
  	
   None	
  

C2	
   4211.5	
   F	
   2.38	
   2.385	
   2902.25	
   F	
   2.9	
   F	
   7.38	
   21.9	
   	
  	
   31.5	
   	
  	
   	
  	
   None	
  

C3	
   4639	
   F	
   2.48	
   2.51	
   3055	
   F	
   4.3	
   F	
   7.6	
   23.7	
   	
  	
   43	
   	
  	
   	
  	
   None	
  

C4	
   8051.5	
   F	
   5.76	
   4.74	
   5515.25	
   F	
   4.1	
   F	
   7.655	
   22.45	
   	
  	
   7.5	
   	
  	
   	
  	
   None	
  

C5	
   9813	
   F	
   5.86	
   5.65	
   6513	
   F	
   5.5	
   P	
   7.76	
   23.9	
   	
  	
   89.5	
   	
  	
   	
  	
   None	
  

C6	
   9471	
   F	
   5.29	
   5.6	
   6461	
   F	
   9	
   P	
   7.97	
   22.7	
   	
  	
   14	
   	
  	
   	
  	
   None	
  

C7	
   9806	
   F	
   6.56	
   5.61	
   6470.75	
   F	
   8.85	
   P	
   7.97	
   24.25	
   	
  	
   9.5	
   	
  	
   	
  	
   None	
  
E	
  F17	
   3929	
   F	
   2.2	
   2.195	
   2687.75	
   F	
   7.75	
   P	
   7.805	
   22.4	
   	
  	
   	
  	
   	
  	
   	
  	
   None	
  
 

 


