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Project / Task Organization

The personnel involved in the WATERKEEPER’s Long-Term monitoring program as
indicated in Table 1.

Table 1: Organizational Table

Name Project Title Contact Information
Anna Bachmann Project Manager +964 7704615071
Nwenar Fatih Iraq Upper Tigris Waterkeeper +964 7704616371
+964 7704616371-
Waterkeeper line
Amir Mohsin Ashour River Educato (QA Data +964 7701935712
Coordinator)
All of the above Data Analysis, Report Writing
and Presentation
Shokhan Babarasul Archiving +964 7702145457
Raid AbdulMehdi, Blue QA Reviewer; Calibration +964 7711551803
Horizon Laboratories Program Reviewer
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Problem Definition / Background

Northern Iraq (Iraqi Kurdistan) is home to four major rivers, the Lesser Zab, Greater Zab,
Upper Diyala and Khabour, which collectively make up the upper basin of the Tigris River in
Iraq. All four rivers face tremendous threats from a host of human impacts related to
municipal and industrial waste inputs, resource extraction and oil development, over
harvesting of aquatic organisms, dams and diversion projects, etc.

These rivers have received little attention from government authorities or NGOs and in some
cases, such as the Tanjero and Quilisan Rivers (tributaries to the Upper Diyala River), are
treated as open sewers by every city, town and village they pass by. There is no regular
monitoring of these rivers by government authorities and when problems occur (such as fish
kills and spills) only infrequent, cursory investigations are done and no efforts are taken at
remediation.

For example, in a 2008 fish kill that occurred in Darbandikhan Lake of the Upper Diyala
Basin, newspapers provided erroneous reports on what was happening and local authorities
visited the site far too late after the event to ascertain the root cause. Nature Iraq worked to
form a committee of government, academic and international experts to investigate this
problem and present a solution. The resulting “State of the Environment” report listed
extensive gaps in information, documented deficits of coordination among authorities and of
emergency response capabilities, and listed severe threats that are impacting water quality
and biodiversity within the basin. The report provided a road map forward that emphasized
the need to fill information gaps, a basin-wide approach to all issues affecting water quality
and a commitment by local and regional authorities to participate in comprehensive
management planning to restore the river basin. The report, issued in May 2009, has largely
sat on the shelf of local government authorities since that time and fish kills in the target area
continue to be a yearly occurrence and cholera outbreaks occur periodically as well.

As a result of this inaction, Nature Iraq formed the Iraq Upper Tigris Waterkeeper (IUTW)
program in May of 2011 and hired the Waterkeeper to address and advocate for river and
water quality restoration throughout the basin as well as support local communities in the
sustainable use of these natural resources. Since the inception of the program, the
Waterkeeper has been conducting outreach and awareness raising activities with local
communities including university students from the American University of Iraq-Sulaimani
(AUIS), a local student arts group called SulyOn, secondary schools in Sulaimani and Dukan,
and local and international media. In addition, in 2012, the Waterkeeper conducted a
comprehensive threat assessment and action planning survey of the Lesser Zab River to
identify and prioritize the key threats (using [IUCN threat categories) facing the basin.
Through this project he has talked with many local fisherman, farmers, shepards, smugglers,
forestry police, border officials, ministry staff and others about their concerns with water
quality and the problems of the river. This has laid a strong foundation for the currently
proposed project.
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Darbandikhan 2007/2008 water year

“Monthly flow 2007/2008 (cms) i
october 22 long term average (61/62 - 07/08)
november 26 '
december 49
January 36 o
february 70 long term average (91/92 - 07/08)
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april 53
may 22
june 1 annual average (07/08)
B 36 oms.
august 4

Observed hydrological data

SCALE 1:800,000

Observed hydrological data come from the Iraqi Ministry of Water

Resources - Waler Control Center Database.
Darbandikhan station data cover the period 1961 - 2008.
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Figure 1: Upper Diyala River Watershed Hydrology
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Project / Task Description

The goal of the WATERKEEPERS IRAQ RiverWatch program is to improve the ecological
health and quality of Iraqi Rivers in the Upper Tigris Basin (with a particular focus on the
Upper Diyala and Lesser Zab Rivers), as well as model a program that can be adapted to
improve the health of other river basins within Iraq and the larger region.

The principal objectives under the project for which this QAPP will act as guidance are:

Objective 1: To educate and raise awareness among students, community members,
government staff, the media and other Iraqi stakeholders about the
threats facing Iragi rivers and waterways through RiverWatch Survey
Trips

Objective 2: To identify specific activities and actions that can be taken at the
individual, local, and regional level to protect Iragi rivers and
waterways through RiverWatch Action Trips

Objection 3: To collect data and information on the river environment and initiate a
database and score card system that grades river health in different
areas of the basin and tracks it over time.

All of the water quality monitoring on the Tanjero/Quilisan Rivers and the Lesser Zab River
are performed using a dedicated vehicle and/or boat (both bearing the logo(s) of the
Waterkeeper and sponsor(s)). The data is gathered biweekly from January through

December, weather permitting.

The data will be analyzed, summarized and interpreted on an annual basis and presented at an
organized public press conference. The data between the months of March through

November is used for the annual Scorecard which describes the general health of the rivers.

The physical-chemical component of the Iraq Upper Tigris WATERKEEPER’s Water
Quality Monitoring Program consists of 2 River basins, 2 main stems and 4 tributaries
located in Sulaimani Governorate for a total of 10-12 stations. This program is intended to
supplement any water quality monitoring that may be currently conducted by the Kurdistan

Environmental Protection & Improvement Board.

Page8



Iraq Upper Tigris Waterkeeper
RiverWatch Quality Assurance Project Plan

January 2013 — Anna Bachmann

Quality Objectives and Criteria for Measurement Data

The level of uncertainty in field monitoring is a function of sampling frequency and spatial

density. Therefore, for a robust data set for the Iraq Upper Tigris WATERKEEPER’s Long

Term Monitoring program under the RiverWatch Project a minimum of 10-12 stations will be

visited on a regular basis. This will not cover the entire basin within both the Upper Diyala

and Lesser Zab Rivers, which is beyond the scope of this project, but will provide important

information on key reaches within these two basins. As time, funding and other resources

allow, additional stations will be added over time. The tables below indicated the station

names and their corresponding longitudes and latitudes.

Table 5: Tanjero Basin Station Locations

Station | Longitude | Latitude | Description

Tl 35.591880° | 45.257280° | Raparain

T2 35.520010° | 45.361850° | Bakrajo

T3 35.630679° | 45.392317° | Above Chag Chagq Dam

T4 35.591844° | 45.378114° | Quilisan-Cinema City

T5 35.585677° | 45.379832° | Sarchinar Spring

T6 35.476766° | 45.443400° | Tanjero

T7 35.356492° | 45.627648° | Qaragoll

T8 35.337501° | 45.752435° | New Halabja

T9 35.316678° | 46.092752° | Ahmed Awa

T10 35.306463° | 45.969495° | Zalm Bridge

T11 35.108944° | 45.703019° | Darbandikhan

T12 34.569772° | 45.277077° | Kalar

Table 6: Lesser Zab Basin Station Locations

Station | Longitude | Latitude | Description

Z1 35.695859° | 45.529415° | Chwarta Bridge

z2 35.760062° | 45.471085°

Z3 35.866796° | 45.405050° | Mawat Bridge

Z4 35.968096° | 45.394537° | Du Choman

Z5 36.214467° | 44.989467° | Dukan Input

Z6 35.941758° | 44.960132° | Dukan Output

zZ7 35.818121° | 45.198881° | Eco-camp

Z8 35.82154° | 45.09465° | Kani Shouq

29 35.892497° | 44.975272° | Fish Hatchery Stream

Z10 35.883350° | 44.972695° | Boat putin

Z11 35.87283° | 44.9395° Shugashan o)}

Z12 35.895455° | 44.870043° | Bodg Village %
[a W)
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Equipment

A6.1 Physical Parameters

Instrument: The YSI Professional Plus handheld multi-parameter meter as the primary

instrument for in situ monitoring of the fixed stations on the Tanjero/Quilisan and Lesser Zab

River.

Top View
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Table 6: Specifications for the YSI Professional Plus Multi-meter

Parameter YSI Part No. Range Accuracy Resolution Calibration
Temperature YSI 5560 (with | --5to +0.2°C 0.1°C
Conductivity) 70°C
pH YSI1001 0-14 +0.2 0.01
DO (%) YSI 2003 0to 0 to 200% (2% of 1% or 0.1% air | 1 or 2-points
(Polarographic) 500% reading or 2% air saturation (user | with zero
(temp comp saturation, whichever is | selectable)
range greater) 200% — 500%
-5 t045°C) (+ 6% of reading)
DO (Mg/L) YSI 2003 0 to 50 0 to 20 mg/L (£2% of 0.1 or 0.01 1 or 2-points
(Polarographic) mg/L the reading or 0.2 mg/L, | mg/L (user with zero
(temp comp whichever is greater) 20 | selectable);
range to 50 mg/L (£6% of the | 0.1% air
-51045°C) reading) saturation
Conductivity * YSI 5560 (with | 0to 200 | +£0.5% of reading or 0.001 mS/cm to | 1 point
(uS, mS) temp) Four mS/cm 0.001 mS/cm, 0.1 mS/cm
electrode cell (auto whichever is greater (4- | (range
range) m cable) £1% of dependent)
reading or 0.001
mS/cm, whichever is
greater (20-m cable)
Chloride ** YSI 1005 (Ion 0to 1000 | +£15% of reading or 5 0.1 mg/L 1,2,0r3
(mg/L-Cl-, mV) | Selective mg/L,0 | mg/L, whichever is point (user
Electrode) to 40°C greater selectable)
Ammonium** YSI 1004 (Ion 0t0200 | +10% of reading or 2 0.1 mg/L 1,2,0r3
(mg/L-N, mV) Selective mg/L-N, | mg/L-N, whichever is point (user
Electrode) 0to greater selectable)
30°C
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*Derived parameters can include resistivity, salinity, specifi ¢ conductance, and total
dissolved solids
**|SE sensors for freshwater only; 17-meter maximum depth

A6.2 Nutrients

Instrument: The HACH DR/890 Portable Colorimeter
Series (Cat. No. 4847000) is used for Nitrite (NO2), Nitrate
(NO3), and Phosphorus (PO4) measurements. This device
has full datalogging and RS232 interface capabilities, is
batteries-/Accu operation possible, contains a Real-Time-
Clock, integrated Timer, Data Memory with 100 measuring
values and automatic AutoOff-Function. Wavelengths: 420
nm, 520 nm, 560 nm and 610 nm. The following table
provides a list of the parameter reagents used with this
device that are suitable for Iraqi waters in the study area.

Table 7: Colorimeter Parameters & Reagents

# | Parameter Type | Measuring Range | Method feg'{s Cat. No.
. 0.002 — 0.300 mg/1 —

1 | Nitrite PP NO2-N Diazotization 25 2512025
. 0.2 -30.0 mg/1 Chromotropic

2 | Nitrate TNT NO3-N acid 50 2605345

0.06 — 5.00 mg/1
3 | Phosphorus (ortho) 1 pyip | poyg PhosVer 3 50 | 2742545
Reactive phosphates
A6.3 Transparency

Instrument: A WILDCO® Professional
Secchi Disk is used for transparency
measurements and consists of a weighted,
standard size 20cm (8") dia. limnology
Professional Secchi Disk with black and white
quadrants typically used for water-quality
studies. It includes 20m of calibrated line
(marked off by the meter, half meter and

Disk raised slowly to point
— .
where it eappears

Disk lowered slowly until it
quarter—meter) ona SpOOl. disappears from view
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A6.4 Depth

Instrument: A Hondex Depthmate is used to collect depth readings. The Depthmate range is
0.6 m-79m/1.8” to 260’ and contains a 9V Battery good for £500 readings. It operates at a
frequency of 200 Khz with a Beam angle: 24 degrees and is water-resistent to S0m/150°.

Page 1 2
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Special Training Requirements and or Certifications

The Nature Iraq - Iraq Upper Tigris WATERKEEPER®, River Educator and project staff
will annually attend a training/educational session. Field certification is performed by Blue
Horizon Laboratories. Records on these trainings will be stored at Nature Iraq’s office. All
water quality interns will be trained by the Iraq Upper Tigris WATERKEEPER®, River
Educator and/or Field staff. Training is performed according to the appropriate Standard
Operating Procedures (SOPs) for each equipment used as well as overall NI Field SOPs.
Once the training is complete then the Iraq Upper Tigris WATERKEEPER ®, River
Educator and/or additional field staff will sign the training document on the appropriate

procedure. The training documents will be held in the Nature Iraq’s office.
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Documentation and Records

All Documents and Records are held at the Nature Iraq’s office for the terms indicated in
Table 7.

Table 7: Documents and Records

Document or Record Name and | Storage Location Storage Time
Description
SRF Long Term Water Nature Iraq’s office and 5 years
Monitoring QAPP backed up on an external

drive
Water Monitoring Field Data Nature Iraq office Permanent
Records
Calibration records Nature Iraq office Permanent
Training certificates Nature Iraq office 5 years
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B1. Sample Process Design

B1.1 Type and Number of Samples required:

Sample Type: Stream/River samples

Number of Samples: 12 stations in the Tanjero/Upper Diyala Basin; 12 stations in the Lesser
Zab Basin. Each basin has 6 stations sampled bi-weekly; an addtion 6 stations are sampled

monthly or quarterly.

B1.2 Sampling design and rational

The RiverWatch Water Quality Monitoring program was designed to sample key tributaries
and main stem sites that give an overall picture of water quality in key sections the two basins
in question. This type of spatial data can be helpful to determine the location of area that
could have persistent low dissolved oxygen, extreme temperature, and/or high nutrient
loading. This could potentially lead to fish kills and algae blooms, but can also help to

determine restoration location and priorities.

As the project has a strong outreach/citizen science component, sites were also chosen for

accessibility and relative logistical ease for the sampling effort.

The sample collection procedure was: if the water body was less than 2 meters deep, samples
were collected just from the surface; but if the water depth was more than 2 meters in depth,
samples were collected from the surface and “bottom” (which, depending on overall depth,
was either approximately 2 meters from the bottom or up to approximately 8 meters in

depth).

Effort was taken to sample in non-braided river sections but when this was not possible,
samples were averaged from samples taken in each of the key river braids. Measurements are
taken from the center of the river in areas considered to have typical flow rates, but if the
river was over 4 meters in width, a transect was performed and measurements were taken

every 2 meters.
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B1.3 Sample Locations and Frequency:

Below is a table of the station names and locations. T stations are Tanjero/Diyala River
Basin stations. Z stations are Lesser Zab River Basin stations. The frequency of sampling is
bi-weekly for stations that have greater accessibility and monthly for stations that are more
remote. This is all determined by the weather conditions (small craft, gale, blizzard and ice).
See table and maps below.

Table 8: Tanjero Basin Station Locations and Sampling Frequency

Station | Description Frequency
Tl Raparain Bi-weekly
T2 Bakrajo Bi-weekly
T3 Above Chaq Chag Dam Bi-weekly
T4 Quilisan-Cinema City Bi-weekly
T5 Sarchinar Spring Bi-weekly
T6 Tanjero Bi-weekly
T7 Qaragoll Monthly
T8 New Halabja Monthly
T9 Ahmed Awa Quarterly
T10 Zalm Bridge Monthly
T11 Darbandikhan Quarterly
T12 Kalar Quarterly

Ty U
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TI2\@" & Sulaymaniyah aMarivan
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Table 9: Lesser Zab Basin Station Locations and Sampling Frequency

Station | Description Frequency
Z1 Chwarta Bridge Monthly
Z2 Monthly
Z3 Mawat Bridge Quarterly
Z4 Du Choman Quarterly
Z5 Dukan Input Quarterly
Z6 Dukan Output Bi-weekly
Z7 Eco-camp Monthly
Z8 Kani Shouq Bi-weekly
Z9 Fish Hatchery Stream Bi-weekly
Z10 Boat put in Bi-weekly
Z11 Shugashan Bi-weekly
Z12 Bodg Village Bi-weekly

28.’

0 Dokan
29

& zi0
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B1.4 Sample Matrices

The Iraq Upper Tigris WATERKEEPER uses a YSI Professional Plu, which records data
directly into a laptop. Numeric parameters collected are: Dissolved Oxygen (mg/l, %
saturation), pH, Salinity, Temperature (°C), Ammonium (or Chloride) and Depth. Water
Clarity is measured using a Secchi disk, then recorded on the Site Specific Field data sheet.
Other data collected are: Initials of samplers, Date, Time on station, Wind Speed, Wind
Direction, Precipitation, River State, Estimated Flows, Total station depth, Secchi Depth,
Threat Assessment, Maps and Misc. notes. A copy of the Iraq Upper Tigris
WATERKEEPER’s Long-Term Water Quality Monitoring Field Data Record sheet is
included in Appendix A. Anything out of the ordinary, interesting, or note worthy is to be
recorded on the field data sheet.

B2. Sampling Methods

The RiverWatch Long-Term Water Quality Monitoring Program is performed in accordance

to the following requirements and guidelines.

B2.1 YSI Professional Plus

The YSI Professional Plus is calibrated 24 hours prior to water quality monitoring as
per the user’s manual. The calibration information is recorded in the YSI Professional
Plus Pre and Post Monitoring Calibration Log. Post-calibration is performed within
24 hours after monitoring, and is recorded in the calibration log book. Annual
calibration checks are performed by comparing the YSI Professional Plu to NIST
(National Institute of Standards and Technology) certified instruments or standard, the
YSI Professional Plus may be sent to the manufacturer for yearly service and/or
calibration if required. The H YSI Professional Plus standard operating procedure
describes the calibration procedure in more detail (YSI Professional Plus User

manual).

B2.2. Hach Colorimeter

B2.3 Secchi Depth

Water Clarity is measured using a Secchi disk with calibrated line.

Page 1 8
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B2.4 Corrective Action Requirements

If pre and post calibration checks do not meet the required tolerances, the
corresponding data is listed as qualified (Q) and will not be included in the final
statistical data set for the RiverWatch Program &/or scorecard. The Program Manager
and the Quality Assurance Officer are responsible for determining the appropriate

corrective actions.

B3. Sample Handling and Custody Requirements

The Long-Term Water Quality Monitoring Program Field Records and information on the
laptop are considered the “samples”. The Program Manager is responsible for the custody of
the information in the laptop and the data sheets. After monitoring the monitoring data on the
laptop is to be uploaded into the program drive at the Nature Iraq office. For more specific

information refer to Field SOP.

B4. Analytical Methods Requirements

The water column analysis is performed using a Y SI Professional Plus, which is calibrated in
accordance to the manufactures specifications. The following table refers to the appropriate
analytical methods. When corrective action is necessary the Program Manager is responsible
for the corrective action.

Table 9: Methods

Parameter Method

pH EPA 150.2

Specific Conductivity EPA 120.1

Dissolved Oxygen Standard Methods for the Examination of

Water and Wastewater, 20" ed. , 4500

Temperature Standard Methods for the Examination of
Water and Wastewater, 20" ed. , 2550

Water Clarity; Secchi Depth Secchi, Pietro 1865
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B5. Quality Control Requirements

Table 10: QC for the YSI Professional Plus and Secchi Depth

Parameter Pre- Post- Completeness | MDL Corrective
Calibration Calibration Action
Required Tolerance

pH Yes +0.2 90% 0.1 Clean,
recalibrate (see
YSI
Professional
Plus User
Manual)

Specific Yes + 5% of the 90% Clean,
Conductivity standard recalibrate (see
solution YSI
Professional
Plus User
Manual)

Dissolved Yes 0.3 mg/1 90% 0.1mg/l | Clean,

Oxygen recalibrate (see
YSI
Professional
Plus User
Manual)

Temperature No; yearly NA 90% 0.02°C Clean, recheck,
check with call YSI for
NIST service
thermometer

Ammonium Clean,
recalibrate (see
YSI
Professional
Plus User
Manual)

Chloride Clean,
recalibrate (see
YSI
Professional
Plus User
Manual)

Depth No, visual 90% 0.01 Clean,

check recalibrate (see
YSI
Professional
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Plus User
Manual)
Water Clarity | Noj; visual Visual Check N/A 0.1m Re-mark lines/
(Secchi Depth) | check of lines and purchase new
marks Secchi

All information on pre and post calibration is recorded in the YSI Professional Plus
Calibration Log (Appendix A).

Bé6. Instrument/Equipment Testing, Inspection, and Maintenance
Requirements

No more than 24 hours prior to monitoring, the YSI Professional Plus and its sensors are
checked visually and cleaned as per the manufacturers recommendations. The inspection and
maintenance records are recorded on the YSI Professional Plus Pre and Post Monitoring
Calibration Log as per the YSI Professional Plus User Manual. If any of the sensors on the
YSI Professional Plus are out of specification then the qualified project staff will clean,
maintain, and recalibrate, if that is not applicable, then the manufacturer is called. If at any
time a sensor is out of specification, then the data will not be used for any purpose until the

sensor is within specifications.

The laptop’s battery will be charged overnight prior to monitoring by the Project Manager to

ensure operation during monitoring.

B7. Instrument Calibration and Frequency

The YSI Professional Plus must be calibrated no more than 24 hours prior to water
monitoring and post calibration check is 24 hours after monitoring as per the manufacturer’s
instructions and as written in the YSI Professional Plus User Manual. Cleaning and
maintenance of the YSI Professional Plus is performed in accordance to the manufacturer’s
recommendations. All of the calibration information is recorded on the YSI Professional Plus

Calibration Log.

Pagez 1
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called for information on repair/maintenance and if needed the instrument is sent out for

repair / calibration.

Yearly the Secchi lines must be checked to make sure that the markings are clear and make

sure that there are no breaks or cuts in the line.

B8. Inspection/Acceptance Requirements for Supplies and
Consumables

Products and Consumables are visually inspected for damage and leakage. They are then
marked with date received and the initial of the inspector. The product and or consumable
are then logged into the Iraq Upper Tigris WATERKEEPER’s Product and Consumable Log
(Appendix A). The information is to recorded in ink, with the name of the
Product/Consumable, expiration Date, Lot Number and any notes. Products/Consumables
that do not meet the criteria are known as non-conforming, these items will be marked on the
container as such — Non-Conforming- Do Not Use and the product will be marked as such in
the Log. The vendor will be notified about the non- conformity and this will be documented

in the notes section of the Log.

B9. Inspection/Acceptance Requirements for Non-direct
Measurements

The Upper Diyala River (Tanjero/Quilisan) and the Lesser Zab Rivers are fresh-water tributary
rivers to the Tigris River in Iraq. They have been previously, but inconsistently monitored by
Nature Iraq since 2007. The historic data is limited to X stations in each basin and is and does not
adequately address the physical-chemical characteristics or impairments of the entire basin. The
Iraq Upper Tigris WATERKEEPER has 21 stations are records the following non-direct

measurements as indicated in the table below.

The information on water quality gathered from non-direct measurements will be used only as a
guide for the water quality monitoring and a descriptive indicator for the water quality monitoring

technical report.
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Measurement . T
How Data Will Limitations on
(Secondary Data Source Data Generator
Data) Be Used Data Use
uantify amount | Descriptive
y p
C . . f rainfall ter;
Precipitation Observation Observation ot ramiaft - parametet,
received within seasonal
watershed variations
Descriptive only;
. . late t ’
Cloud Cover | Observation Observation Correlate 0 seasonal to
Water Clarity oy
hourly variations
Correlate with Descrintive
Wind Speed Observation Observation water monitoring p
parameters vectors only
Correlate with Will affect water
. : . larit
Water State Observations Observation water monitoring canty
ararn s measurements,
P storm variation

B10. Data Management

A RiverWatch laptop is password protected and the primary use is to download of the data
from the YSI and other monitoring equipment while water quality monitoring in the field.

This data is then transferred to the secured office drive.

The Nature Iraq computer environment consists of individual laptop and desktop computers

networked together for file and printer sharing.
Data is protected locally by storing copies in the NI archive drives.

Critical Water Quality Data is typically entered by the River Educator and reviewed by the
Project Manager. It is then moved into a protected file area controlled exclusively by the
Project Manager and immediately archived (thus preventing changes to the data) into a
separate protected area. To further protect this information, the Project Manager will

periodically archive this information to a separate hard drive for offsite data protection.
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C1. Assessments and Response Actions

The Waterkeeper & River Educator shall be responsible for each of the project tasks and their
associated quality assurance and quality control procedures. The Waterkeeper & River Educator
will provide consistency between sampling events. Continuous reports to the Project Manager
concerning the status of the project, sampling, quality assurance and quality control will highlight
any problems that are encountered during sampling. If needed, the Project Manager will halt

sampling until problems are remedied.

Table 12: Audits

] Person Person
Project Internal Responsible for Responsible for
Assessment = Performing Monitoring the

requency or .
Table Assessment External Assessment_ and Effectlvenes_s of
Type Implemgntmg : the _Correctlve
Corrective Actions | Action
Field Sampling Amir Mohsen Anna Bachmann
Technical Start of Sampling I Ashour
System Audit
Technical BH BH
System Audit ey -

C2. Reporting

WATERKEEPERS® IRAQ provides a series of oral and written report. The Board of
Directors and the Executive Director of Nature Iraq are briefed on a quarterly basis regarding
the results and status of the RiverWatch Long-Term Monitoring Program. Yearly, an annual
technical report reviewing the findings of the monitoring effort are published under the title
of “RiverWatch Report”. Data from the water quality monitoring program is used to calculate
a Scorecard for the Nature Iraq’s Membership and general public. The Program Manager, the
Iraq Upper Tigris Waterkeeper, River Educator/QA Data Coordinator collaborate to make
both the RiverWatch Report and the Scorecard. Yearly, the Waterkeeper will present an oral
report of the Health of the Upper Diyala and Tanjero Rivers to the Nature Iraq’s General
Membership meeting. Yearly the Waterkeeper and a representative from the Iraqi Ministry
of Environment and/or the Kurdistan Environmental Protection & Improvement Board should

meet to review the RiverWatch Report, Scorecard and the corresponding data.
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All of the reports are saved and held at the Nature Iraq’s office within the Nature Iraq
archive. The RiverWatch Report and Scorecard are also available on the Nature Iraq

Website.
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D1. Data Review, Validation, and Verification

Both the Project Manager, QA Data Coordinator, and QA Reviewer will review data collected
during this study to determine if the data meets QAPP Objectives. Decisions to qualify or reject
data will be made by the Project Manager, QA Data Coordinator, and the QA Reviewer. All data
collected will be included in the Final Report. To ensure correct interpretation of the data, all
problems encountered in the field will be included in the Appendix to the report and discussed in
the general text of the report. Problems will also be documented in each written RiverWatch
report or included in the Water Quality Field Record. To assist in data interpretation, statistical
information on sampling events, including sampling size, sample mean, and sample variance, will
be reported, where applicable. A discussion on duplicate precision and accuracy criteria and

results will also be discussed in the RiverWatch Report.

D2. Validation and Verification Methods

All data collected during the sampling events will be included in the appendix of the report. Once
the data has been collected, it will be entered into Microsoft Excel or similar spreadsheet
reporting software. The Project Manager will proofread the data entry for errors, and will correct
any discrepancies. Outliers and inconsistencies will be flagged for further review with the QA
Data Coordinator or the QA Officer. The decision to discard data must be made by the Project

Manager or the Project QA Officer/Reviewer.

D3. Reconciliation with User Requirements

As soon as possible after each sampling event, calculations and determination for precision,
completeness, and accuracy will be made and corrective action implemented if needed. If data
quality indicators meet those measurement performance criteria documented throughout this QA
plan, the project will be considered a success. If there are data that do not meet the measurement
performance criteria established in this QA Plan, the data may be discarded or the data may be
used with stipulations written about its accuracy in the RiverWatch Report. The cause of the error

will be evaluated and documented in the RiverWatch Report.
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Appendix A

Fieldwork Safety Manual

YSI Professional Plus User Manual
Float Plan

Calibration Logs

Product and Consumables Log
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