This QAPP template contains hidden language in green. This green language calls call attention to the writer to fill in or change language as needed. The template also contains red language and blank lines which must be accepted, changed or adjusted by the writer. The Writer can remove all of the hidden language after completing the QAPP by going to “Tools/Options/View” and unchecking the hidden text box . (in Word 2007 go to the “Office” button in the upper left corner, click on word options at the very bottom, select display tab, and uncheck the boxes “hidden text” and “print hidden text”)  This template assumes a discharge to a stream or river.  If the discharge is to some other type of receiving water make the appropriate text changes.
Note to reviewer: Turn on and print hidden language
CITY OF ________
RECEIVING WATER AND WASTEWATER TREATMENT FACILITY EFFLUENT TEMPERATURE STUDY

QUALITY ASSURANCE PROJECT PLAN
Date____
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INTRODUCTION

Background

The City of ____ operates a municipal wastewater treatment facility (WWTF) that provides secondary treatment for wastewater from the City before discharging to _____.  
This Quality Assurance Project Plan (QAPP, or plan) provides the procedures required for temperature monitoring data review and data reporting for the study.  Ecology developed this QAPP shell in consultation with Ecology’s Environmental Assessment Program and in accordance with Ecology Publication 04-03-030, Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies. The City of ____ adopted this QAPP and completed the necessary information.
Ecology issued the city a new National Pollutant Discharge Elimination System (NPDES) permit (WA ______) on _____ that includes effluent and receiving water temperature monitoring requirements described in the permit under section S___ as a Receiving Water and Effluent Temperature Study, shown below.
RELEVENT PERMIT REQUIREMENTS FROM NPDES PERMIT NO. WA ____________ 

Fill in this section from your permit:

The elements of these permit requirement are:

1.  Quality Assurance Project Plan:  The Permittee must submit a sampling and quality assurance plan for Ecology review and approval by (date).  The Permittee must conduct all sampling and analysis in accordance with the guidelines given in Guidelines for Preparing Quality Assurance Project Plans for Environmental Studies, Ecology Publication 04-03-030 (http://www.ecy.wa.gov/pubs/0403030.pdf). 
2.  Temperature must be measured in the effluent and in the ambient water upstream of the outfall (specify a location outside the effluent mixing zone for marine discharges). Temperature must be measured during the months of July through October of each year, beginning July 1, 200 .  

3.  Temperature must be monitored using micro-recording temperature devices known as thermistors.  Ecology’s Quality Assurance Project Plan Development Tool (Continuous Temperature Sampling Protocols for the Environmental Monitoring and Trends) contains protocols for continuous temperature sampling.  This document is available online at http://www.ecy.wa.gov/programs/eap/qa/docs/QAPPtool/Mod6%20Ecology%20SOPs/Protocols/ContinuousTemperatureSampling.pdf .  Calibration as specified in this document is not required if the permittee uses recording devices which are certified by the manufacturer. Ecology does not require manufacture-specific equipment as given in this document; however, if the Permittee wishes to use measuring devices from another company the accuracy must be demonstrated to be equivalent.  The recording devices must be set to record at one-half hour intervals.

4.  Temperature monitoring data must be reported as daily maximum. The Permittee must also calculate a seven-day running average of the daily maximums, and the monthly maximum of the seven-day running average, which will be used in determining if there is a reasonable potential to exceed the criteria.  

5.  Temperature data for each July-October period must be submitted to Ecology by December 31 of that year.

The City must measure effluent and ambient temperature at least every half-hour over each 24-hour period.  The Permittee must report the daily maximum temperature for the effluent and ambient waters for each day from this 24 hour data.

A. Reporting
The Permittee must submit temperature data from each May to April sampling season to Ecology by ______, and annually thereafter. Each report must include all the daily maximum data for the effluent and ambient temperature data in spreadsheet (Excel®) format. The Permittee must submit a written report discussing any issues or problems with the sampling over the course of the study.

Project Authority

The City of ______ WWTF staff, (here after called the WWTF staff) under the supervision of the Wastewater Treatment Facility Superintendent will collect and record all field data.  The WWTF Superintendent ______ is responsible for implementation of field quality assurance and quality control (QA/QC) policies.  The City of ______ WWTF approved this Quality Assurance Project Plan, and the City of ______  superintendent will provide oversight of data collection and analysis. The _______ Wastewater Treatment Facility Superintendent works at the WWTF.  
The _______ WWTF Superintendent will provide 
· Technical guidance, 
· Oversee data collection,  
· Assist and supervise others in specific duties, which include:  
· Instrument maintenance and calibration, 
· Operation of temperature meters, 
· Recording and maintaining data, 
· Cleaning, 
· Storage, 
· Inventory of equipment and supplies.
WWTF staff will conduct all monitoring under the oversight of the Wastewater Treatment Facility Superintendent.

The responsibility of the WWTF staff includes the following additional activities:
· Monitor daily the proper operation of temperature recording instrumentation.

· Maintain proper operation of SCADA transmitted data to plant computer system.

· WWTF staff will report monitoring results, prepare and log data into a permanent lab record, and store the data in bound notebooks at the WWTF office.
PROJECT ORGANIZATION AND SCHEDULE

The City’s goal with this quality assurance plan is to consistently produce accurate, credible analytical data representative of effluent and river quality.  The City of _____ will accomplish this goal by adhering to practices described in this QAPP, which include:

· established monitoring schedules, 
· monitoring methods, 
· calibration procedures, 
· maintenance, storage, 
· transportation, and 
· record keeping.  
The WWTF staff will use all schedules, methods, procedures and practices established from approved methods as specified throughout this manual and all QA/QC policies required by those approved methods.  The WWTF staff will follow manufacturer specifications, for maintenance and equipment protocol.
The WWTF staff will collect temperature data at established sites based at prescribed depths.  The WWTF staff will record temperature with:
Choose all of those data collection techniques that apply and delete those options that do not apply,

Option 1
· Micro recording thermisters placed in the _____ (receiving water) and retrieved at a minimum once every month.
Option 2
· Micro recording thermisters placed in the effluent channel or outfall pipe and retrieved at a minimum once every month.

Option 3
· Thermisters which continuously transmit data by radio to the plant through a SCADA monitoring system and continuously record data on a computer.
Option 4
· Thermister placed in the effluent channel which is hard-wired to continuously transmit data through a SCADA monitoring system and continuously record data on a computer.

After monitoring, the WWTF staff will enter data into an Excel spreadsheet, compile the data, and publish the results.

Table 1 lists all of the names, addresses, and phone numbers of parties involved in this monitoring program at the time of this plan preparation.  This QAPP specifies all schedules, methods, procedures and practices using approved methods. The WWTF staff will use all QA/QC policies required by those approved methods.

Table 1
Responsible Parties for the City of ______
Receiving Water and WWTF Effluent Temperature

	Entity
	Name
	Responsibility
	Contact Information

	City of _____
	
	Wastewater Treatment Facility Superintendent
Oversees and provides technical guidance for field monitoring and transport-assists in QA check and final report
	City of ______
Plant mailing address
Phone (   ) ___-____

	Consultant Co. name if necessary
	Consultant staff name
	Consultant name if necessary
	Phone (___) ___-____


Table 2 shows the anticipated schedule for the effluent and Receiving Water Temperature Study.  WWTF staff will record and document schedule changes along with the data collected.  After the sampling, staff will compile the data and related information in a Receiving Water and WWTF Effluent Temperature Report, as indicated in the schedule.
Table 2

Anticipated Receiving Water and WWTF Effluent Study Schedule

Adjust the dates below to match the permit requirements
	Task
	Date

	1.  Submit QAPP to Ecology
	______

	2.  Conduct Temperature Monitoring
	_____ to  _______

	3.  Submit Temperature Monitoring Data Report
	November 15, 20--
November 15, 20--
November 15, 20--


FIELD MONITORING

Table 3
Monitoring and Outfall Locations and Positioning

Add the GPS determined latitude and longitude locations below
	Thermister No.
	Thermister Location Description
	GPS Latitude Longitude Locations 

	1
	Plant effluent monitoring station at a manhole (as far downstream as possible from the ultraviolet light disinfection system).
	Lat Long in decimal degrees

	2
	In-River monitoring location. Located approximately ____ feet prior to the river discharge point. Located approximately ___ feet from the bank
	Lat Long in decimal degrees

	3
	In-River (back-up) monitoring location. Located approximately ____ feet from above monitor and _____ feet prior to the river discharge point. Located approximately ___ feet from the bank. 
	Lat Long in decimal degrees

	4
	Air temperature monitoring station. Located approximately ___ feet from the #2 and #3 monitors and ____feet from the bank
	Lat Long in decimal degrees

	Outfall
	Location of center of plant outfall diffuser
	Lat Long in decimal degrees


The in-river thermisters will be placed a minimum of 50 feet upstream of the outfall diffuser and far enough into the river to get good river mixing and flow characteristics.  (Typical distances range from 5 to 15 feet into the flow of the river).
The WWTF staff will check the effluent and receiving water temperature using a hand held thermometer or electronic thermometer once each week. The thermometer will be NIST certified, graduated to 0.1ºC and accurate to within +0.1ºC. The operator will record the temperature and time to later match and compare with the temperature from recording thermisters.

The WWTF staff will use a reference thermometer to check the stream temperature at several points around the potential thermistor site to make sure the site is truly representative of the well-mixed stream temperature at that location. 

Thermistors will be installed at a location and depth where they won't become exposed if stream stage drops. The WWTF staff will install the temperature data loggers (thermistors) at about one-half of the water depth. WWTF staff will periodically check thermistors throughout the study and move them farther down into the water column if necessary as flows drop to base-flow levels during the summer and fall. 

If at all possible, the WWTF staff will not install thermistors where they must lie directly on the stream bottom since they may be thermally affected by groundwater inflow. However, for shallow depths (<0.5 ft), the WWTF staff may have no choice but to install the thermistor on or near the stream bed. Likewise, the WWTF staff will avoid installing thermistors in back water eddies or pools that may stratify during low flow conditions. 

As the stream stage drops during the summer it may be necessary for the WWTF staff  to move the instream thermistor to keep it in the active stream channel. 

Vandalism can be a problem in popular swimming holes and fishing access points, the WWTF staff will avoid these locations if possible or find creative ways to camouflage the thermistor. 

If necessary, the WWTF staff will make sure the thermistors are fastened and anchored in the stream sturdy enough to withstand high stream velocities 

The WWTF staff will choose a well-mixed (in regards to temperature) part of the stream. This is usually achieved in the stream thalweg. 

The WWTF staff will choose a length of rebar appropriate for driving it deep enough into the streambed to stay in place but that also leaves enough rebar in the stream to attach a thermistor at about one-half of the total stream depth. The rebar will be inserted into the open end of the rebar pounder and use the hand sledge to hammer the rebar into streambed by striking the heavy steel head of the pounder. After successfully installing the rebar, the WWTF staff  will leave the pounder on the rebar while preparing the thermistor or making other measurements so it will be easy to find again. 

The  WWTF staff will write the serial number of the instream thermistor in the appropriate space on the field form.  The WWTF staff will attach the flexible wire or cable/zip ties to the thermistor and shade device and attach this unit to the rebar or other anchoring device. 

On the field form, the  WWTF staff will fill out the stream name, field crew name, weather, date and time. 

The WWTF staff will measure the distance from the streambed up to the thermistor and record on the field form; this is the “TI distance from bottom.” 

The WWTF staff will measure total stream depth at the thermistor; this is the distance from the streambed up to the water surface. Record on the field form as “depth @ TI”. 

The WWTF staff will measure stream temperature (and also conductivity if groundwater is included in the study) at the location of the thermistor and record on the field form. 

The WWTF staff will measure wetted width and bankfull width of the stream and record. The wetted width measurement will be taken at the same transect each time the site is visited. It is preferable to select a permanent stream flow measurement transect and record the wetted width for this transect. If stream flow is not being collected during this study, then the wetted width should be taken along a transect that intersects the thermistor. 

The WWTF staff will record the GPS coordinates of the instream thermistor using a hand-held GPS unit using the NAD83 map datum in units of feet. 

The aerial map below shows the temperature monitoring locations of this study.  The WWTF staff chose the monitoring locations to represent ambient receiving water conditions prior to entering the mixing zone.  
Add aerial map of monitoring locations here.
AERIAL MAP OF MONITORING LOCATIONS

(Enter the actual probe type and manufacture here)  (The following information is for transmitting probes. Delete the following sentence if is not correct)  
An enter model ______ thermister will be used on all three temperature monitoring locations. All thermisters will be factory calibrated. 
Use the following only for hard-wired transmitting thermisters
(Example) All hard-wired transmitting thermisters will be factory calibrated to be accurate at a length of 200 feet. This standardizing of length will allow for replacement of damaged probes by retaining two spare probes.  All probe cables will be routed to a single pole mounted radio transmitter with a radio receiver located at the plant where this data will be recorded onto the SCADA monitoring system. 
Choose one of the following probe placements that apply and delete the others:
The thermisters will remain in place for one month at a time. WWTF staff will replace the removed probes with newly programmed thermisters and will download the data from the removed thermisters during the same day. WWTF staff will check and document the thermister battery prior to each placement in the river or effluent.
The monitoring system will remain in place during this three year study.
The thermisters hard-wired to the plant SCADA system will be checked for calibration as required by the manufacturer’s specification.
· The WWTP staff will secure in-river thermisters in place by either attaching the thermister to a rope or cable to which a weight (non-lead, approximately 10-20 pounds) or secured to a concrete block. This weight will reduce the downstream drift of the probe and ensure constant depths for measurement. Staff will allow the in-river thermisters to float one meter off of the river bottom and shallower if needed during low flows. (if the river is shallow, the thermister should float in 1/3 of the river depth)  
Field Notebooks

The WWTF staff will record the following data in a bound notebook: 
· Field data, 
· Sampler name, 
· Time, 
· Date, 
· Weather conditions, 
· Comments, 
· Measured field parameters.  
The WWTF staff will store the completed notebooks in the WWTF office
Measurement Device for Field Parameters

At each monitoring location, staff will measure temperature using a (enter the manufacturer and model of the thermister here) _________ assembly.   
WWTF staff will program continuous monitoring thermisters to record every choose a time setting 15 or 30 minutes using Choose one or more: micro recording thermisters, and/or radio transmission interfaced into the plant SCADA monitoring system, and/or hard-wired to directly transmit and record at a plant computer.
Quality Control Samples

Table 4 shows the measurement type and number. WWTF staff will measure temperature at a single depth continuously during the critical season for three years.

Table 4
Measurement Type and Number

	Quantity of Measurements to be Taken

	Pollutant
	Locations
	Continuously every

30 minutes

	Temperature
	1 Effluent
	30 minutes

	Temperature
	2 River locations
	30 minutes 

	Temperature
	1 Air Temp at near River location
	30 minutes 


QUALITY ASSURANCE OBJECTIVES

Field Operation QA/QC

WWTF staff will use logbooks to document activities and record measurements of temperature, time of monitoring and general observations.  

To ensure that the periodic reference measurements can be accurately attributed to the appropriate thermistor record, the WWTF staff will ALWAYS record the date and time that each field measurement is made. 

The WWTF will provide written protocol for all accredited analytical operations. Staff will follow the protocol to ensure measurement consistency.  Specifically, staff will monitor the following QC parameters:
For temperature, monthly instrument evaluation through comparison with an independent thermometer (to assess bias).  Choose one or add a monitoring device:  ________ temperature meter or hand held NIST certified thermometer graduated to 0.1ºC and accurate to within +0.1ºC.

Table 5 summarizes the Study Methods employed and associated Quality Assurance Criteria.

Field Instrument Calibration/Accuracy

Correct the temperature meter or thermometer used in the paragraph below:
WWTF staff will collect the field temperature measurements using the _______ temperature meter or hand held NIST certified thermometer. Staff will compare these measurements against deployed thermisters (______) temperature measurements to verify thermister accuracy. Staff will maintain records of field instrument calibration (and take corrective actions, if outside the accuracy criteria of ±0.2°C) and document these activities on field forms or in logbooks.  Staff will check field instruments for temperature comparisons on a monthly basis.
Table 5
Study Methods and Quality Assurance Criteria

	Parameter
	Method
	Accuracy
	Precision

Criteria
	Bias

	Temperature
	Std. Methods 2550
	±0.2°C
	±0.1°C
	±0.1°C


Analytical Precision

Precision means a measure of the variability in the results of replicate measurements due to random error.  The WWTF staff will assess precision by comparing measurement of field samples to direct river measurements taken as a method of verifying data and ensuring data quality.  If the precision criteria for replicates exceed the control limits in Table 5 for this temperature parameter, staff will take the necessary steps to adjust or qualify measurement samples.  This level of precision will adequately determine the temperature of interest in a statistically significant manner.
Analytical Bias

Bias means the difference between the mean of the results of an infinite number of replicate measurements (limiting mean) and the true value.  Either calibration error or interferences due to the sample matrix can cause bias in measurements.  WWTF staff will follow all protocols as written to limit sources of bias.  Staff will optimize measurement accuracy through by properly maintaining and calibrating field equipment.  Staff will perform calibration verifications with independent check standards on instruments to minimize the bias associated with calibration of this equipment.

Analytical Accuracy

Accuracy means an estimate of the closeness of a measurement result to the true value.  Accuracy pertains to both precision and bias.  Poor precision or bias results in poor accuracy.  Staff will use the criteria in Table 5 to assess accuracy.

Representativeness

Representativeness means temperature data collection which is homogeneous with the main temperature of the river. The changes in recorded temperature values should be due to stochastic factors (such as flow variation and weather) and not instant solar heating at a river’s edge or ground water cooling in a river bottom. Staff will choose sample sites which best represent the main homogeneous temperature in the river and effluent.  Staff will use standard procedures to collect field data, as described in this plan, which will help ensure representative data collection from the river and effluent at the time of analyses.

Completeness

Completeness means the percentage of valid analytical determinations with respect to the total number of determinations.  The staff must meet a completeness goal of 90%.  Typical field problems such as, equipment failure or nonstandard field conditions (such as poor weather, or flooding), may result in completeness of less than 100%.  WWTF staff will evaluate and document completeness throughout all monitoring, and corrective action taken as warranted on a case-by-case basis.
Comparability

This monitoring program will ensure comparability with similar projects by adhering to commonly accepted protocols and procedures wherever possible.  The data acquired through this program should be comparable to data from other water quality monitoring programs.  The WWTF staff will store data in Excel spreadsheets designed to allow transfer of data between this program and similar programs in surrounding areas.

DATA ANALYSIS

Data Reduction and Data Management

The WWTF staff will report any unique analytical result for each sample parameter using three significant digits (this means only one value per sample parameter).  These data requirements are necessary during validation and preparation of assorted technical memoranda and reports.

Data Review

WWTF staff will perform a review of temperature data, in addition to conducting field QC procedures.  Review will include an evaluation of field quality control data to determine validity of analytical results.

WWTF staff will review all analytical data in order to ensure that the data meets all the applicable reference method requirements.  The staff review will include and identify:

· Specific problems associated with the analysis, as identified in the narrative summary.

· The completeness of the data package, as necessary, to meet the minimum requirements of this plan, and as necessary to adequately evaluate the data.

DATA REPORTING

WWTF staff will develop a report summarizing the results of the field monitoring upon receipt and review of the field data.  The data report includes: 

· Results of the review process

· Any concerns requiring qualification of monitoring data.  
· Any data qualifiers or items of interest not specifically qualified, but requiring clarification.
· Unique analytical results

· Records of field calibration

The WWTF staff will combine sample results in the final report for submittal to Ecology.
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