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 PURPOSE

The purpose of this document is to provide Standard Operating Procedures (SOP) for water monitoring operations.  These procedures shall be followed by the Water Quality Technicians and other City of Chattanooga employees assigned to monitor local streams and conveyances.  This SOP is to be updated and reviewed annually. 
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Introduction

The City of Chattanooga’s Municipal Separate Storm Sewer System (MS4) NPDES Permit No. TNS068063 requires that a monitoring program be developed and implemented.

The purpose of this guide is to provide a standard operating procedure for the City’s ongoing monitoring program and should be used as a supplemental document to the State of Tennessee Department of Environment and Conservation Division of Water Pollution Control Quality System Standard Operating Procedure for Chemical and Bacteriological Sampling of Surface Water (March 2004). The inspector should also refer to the United States Environmental Protection Agency (EPA), Office of Water Wadeable Streams Assessment Field Operations Manual (July 2004).

This guide is to serve as a performance standard by which all sample collection and monitoring activities are to be conducted. Any revisions to this document shall be recorded as “REVISION” and be subject to appropriate peer review.

Definitions

Ambient Monitoring:   All forms of monitoring conducted beyond the immediate     

influence of a discharge pipe or influence of a discharge pipe or injection well and may include sampling of sediments and living resources [EPA Region 5]. www.water.usgs.gov/wic/appendixes/AppedA.html
Monitoring that is done to determine existing environmental conditions, pollutant levels, rates, or species in the environment. www.abag.ca.gov/bayarea/sfep/reports/soe/soegloss.htm
Composite Sample:  A series of water sample taken over a given period of time and 


weighted by flow rate. www.epa.gov/storpubl/legacy/glossary.htm
Dry-Weather Monitoring:  Monitoring conducted to target potential illicit discharges; 

used to develop a baseline for dry weather surface water quality data against which future changes can be measured and which can be used to compute urban pollution.

First Flush:  The delivery of a highly concentrated pollutant load during the early stages 

of a storm due to the washing effect of runoff on pollutants that have accumulated on the land. www.calhouncountymi.org/Departments/DrainCommissioner/Definitions.htm
Grab Sample:  A single sample collected at a particular time and place that represents the 

composition of the water, air or soil only at that time and place. www.epa.gov/OCEPAterms/gterms.html
Outfall:  A flow of water from one drainage system into a larger system. The place where 

effluent is discharged into receiving waters. www.epa.gov/OCEPAterms/oterms.html
Quality Assurance/Quality Control (QA/QC):  The total integrated program for assuring 

reliability of monitoring and measurement data. http://.checflorida.org/watershed/web__
More definitions are available in the State of TN Quality System Standard Operating Procedure for Chemical and Bacteriological Sampling of Surface Water.

SECTION I.  Employee Training, Health and Safety
The employee shall become familiarized with the protocols outlined in this SOP. The field team shall have a basic working knowledge of:

· Watershed/Sub-watershed identification numbering

· Sample collection procedures, equipment cleaning, and equipment application for wadeable and non-wadeable surface water collection

· Cleaning, maintenance and use of automatic samplers

· Completion of sample record procedures (ie: chain of custody, labeling, etc)

· Sample handling procedures

· Use of cartographic tools such as maps, GPS units, and cameras

· Bacteriological analysis

· Quality Assurance/Quality Control procedures

On a yearly basis the Water Quality Manager, or representative, shall review this document to ensure continuing applicability and shall train employees with regards to proper sampling protocol.

Monitoring activities present a variety of potentially hazardous situations. As a result of the innate hazard potentials, special attention should be paid with regards to employee safety. General safety equipment and protocol shall include:

· Fully equipped first aid kit

· Flashlight

· Duct tape

· List of emergency contact names and numbers

· Radio or cell phone

· Soap/disinfectant

· Bug spray

· Life vest

· Orange safety vest

· Waders

· Boots

SECTION II.  Sampling Equipment
Prior to any sampling trip, the field team shall gather and inspect all necessary equipment for damages and verify date of latest calibration.

A.  General Field Equipment

· Sample tags

· Sample bottles

· Chain of Custody Forms

· Field sheet or log book

· Cell phone or other communication device

· Tape measure

· Flow meter

· Meters (Troll 9000)

· Clean coolers

· Disposable gloves

· Camera/Disks

· DI water

· GPS unit

· Extra batteries

· Ziploc baggies

B. In-Situ Troll 9000 Profiler 

1.  Operating Procedures:

Connect “Communications Interface Cable” to the serial port in the bottom of the rugged reader. Remove the cal-cap from Sonde-replace with the stainless steel sampling cup. Turn the rugged reader on and complete continue through the menu items as follows:

· Open the Start menu

· Highlight the Pocket-Situ short cut (this step will launch the software). Note: if you do not see already see the navigation tree under Home press the (+) sign next to Home to display the tree.

· Highlight the Com Port (COM1-19200)
· Tap Find at the bottom of the screen. Note: this step will connect the reader to the sonde and should display it in the Navigation tree. You should see an hourglass turning while it connects.

· Highlight the Troll 9000 in the navigation tree. Note: this will retrieve and display information about the device and all installed sensors-this may take a moment. You should again see the hourglass, following successful program loading the option of “Parameters” or “Tests” will appear.

· Highlight Parameters. 
YOU ARE NOW READY TO SAMPLE.

2.  Sample Data Logging:

· Place sonde in the water
· Tap Profiler at the bottom of the screen. This action should result        in the Test Name page appearing. In the Test Name Box, remove “Profiler” and insert the station identifier and tap “OK”.
· Once data appears in the appropriate areas, wait a moment for the device to stabilize. Complete stabilization is not necessary, but the ranges should be no more than +/- 0.10 on all parameters.
· Tap “Continuous” at the bottom of the screen. Note: the “Not Logging” designation at the screen between “Snapshot” and “Continuous” should change to “Logging”.
· Allow the Troll to log data for thirty (30) seconds. Tap “Stop Log” at the bottom of the screen.
·  Tap “Close” at the bottom of the screen. Note: this should take you back to the Navigation Tree page.
YOU ARE NOW READY TO GO TO THE NEXT SAMPLING LOCTION. IF THIS IS THE LAST SAMPLING SITE, YOU MUST CLOSE OUT THE SOFTWARE AND TUR OFF THE INSTRUMENT.

3.  Closing Software and Powering Off:

· Tap the minus (-) sign next to “On-Line (1): COM1-19200” in the Navigation Tree. Note: this should highlight this line in the Tree, and close out any lines in the Tree below this line.
· Tap “Drop” at the bottom of the screen. This should disconnect the rugged reader from the snode.

· Tap the minus (-) sign next to Home at the top of the Navigation Tree. Note: you should see “Disconnected” at the bottom half of the screen. This should also highlight this line in the Tree and close all lines below this line in the Tree.
· Tap “Close” at the bottom of the screen.

· Turn off the rugged reader.

Return the device to the lab at the Development Resource Center (DRC). Clean the sampling cup and triple rinse with DI water. Clean and rinse the sensors with the sampling cup removed, triple rinse with DI water. Fill cal-cup halfway to the fill line with DI water, make sure sponges are still inside cal-cup and screw cal-cap onto the sonde. Return device to storage box, and remove communication interface cable from seriel port at bottom of rugged reader. Be sure to plug the rugged reader into the appropriate battery charger cord.

C.  Equipment Storage and Maintenance

All field equipment shall be stored in the Stormwater Management laboratory located in the Development Resource Center (DRC). Instruments such as the portable flow meter and the Troll 9000 shall be logged “in” and logged “out” by the assigned field team. Necessary equipment will be calibrated at a minimum of once a month and ideally prior to use. The instruments will be compared against known standards monthly to insure equipment accuracy. The Water Quality Coordinator will maintain all calibration records.

SECTION III.  Sampling Protocols
This document is designed to familiarize the field team on basic sampling protocols and is intended to be a supplement to TDEC’s QS-SOP for Chemical and Bacteriological Sampling of Surface Waters.

A.  Grab Sample Collection

Water samples should be collected before any other water quality work is performed so that the sampling stream will not be disturbed. Never sample pooled/ponded (stagnant) or backwater flow. Collect sample where water is freely flowing.

1. Use gloves at all times when handling sampling bottles.

2. Fill out labels for bottles and attach to sample bottle.

3. Do not open sample bottle until time sample is to be actually collected.

4. Open sample bottle (to avoid possible contamination, make sure fingers do not come in contact with the inner surface of bottle cap or inside of bottle).

5. If possible wade to the center of the stream current to collect the sample.

6. While sampling, be careful not to contaminate the sample by disturbing the stream bottom:

a. If water has been disturbed, wait a few minutes for water to clear; or

b. Sample upstream where water has been undisturbed.

7.  Plunge the open bottle into the sample water mid-depth (facing upstream) and fill the bottle.

8. After collecting enough samples, place the battle cap onto the bottle using the same precautions as stated previously for opening the bottle.

9. If sample is suspected to have high contamination, place the bottle into a Ziploc bag before placing it in the ice chest.

10. Place bottle upright in the ice chest to prevent spill or leak.

Manual grab samples will be conducted in a variety of circumstances. Grab samples will be used for watershed screening, point source pollution monitoring, target monitoring, and instances in which the integrity of the sample might be compromised by using automatic sampling devices.

B.  Composite Sample Collection
Adapted from City of Knoxville Standard Operating Procedures for the Ongoing Monitoring Program, NPDES Permit Application, Appendix D, May 1993.

There are three methods for collecting flow-weighted composite samples:

1. Manual Grab Sampling – the process by which field crews collect discrete samples and pool portions of the collection into a composite bottle, proportional to available flow data.

2. Sequential Time-Paced Sampling – this process uses an automatic sampler/flow meter is to collect discrete samples on a constant time interval. Based on the rainfall hydrograph, a percentage of each aspirated sample is compiled and analyzed (Figure 1).

3. Composite Flow-Paced Sampling – this process uses an automatic sampler/flow meter, which combines all samples into a large container. The flow meter controls the sampler such that samples are collected on a flow rated basis.

Stormwater Management (SWM) will incorporate both time-paced and flow-paced sampling in its on-going monitoring program. Time-paced composite samples will be used to capture “first flush” conditions. Incorporating this method, a discrete sample is collected every 15 minutes and the flow hydrograph will be used to determine the proportion of the total storm event represented by each sample bottle. Based on the hydrograph, it is possible to determine what portion of the event contains the “first flush”. Use of automatic samplers to obtain “first flush” is vital as there are times in which peak pollutant loadings can occur prior to the arrival of field personnel to begin manual sampling. Likewise, flow-paced sampling provides valuable information regarding event mean concentrations, which can be used to calculate pollutant loading. 

SWM is deploying several automatic samplers, which can be configured to collect either type of sample (See Appendix I for detailed procedures for monitoring station operation).

Figure 1.
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Figure adapted from the City of Knoxville, NPDES Permit Application

May, 1993

SECTION IV:  ISCO Automatic Samplers/Flow Meters

SWM utilizes the ISCO 3700 automatic sampler, which consists of an intake line/strainer, a peristaltic pump, sample containers, and a controller. The sampler intake lines are vinyl (3/8 inch inside diameter) and the intake strainer is polypropylene. The intake strainer is attached at the end of the intake line and should be securely mounted in a well-mixed section of flow. These automatic samplers will have a 12, one-quart glass jar configuration. Until samples are transferred to laboratory containers, sample liquid will contact only vinyl, Teflon, polypropylene, and silicon rubber. The samplers can be powered by a 12 volt direct current deep cycle marine battery, a direct AC power, or solar power.

The automatic sampler can be programmed to collect samples on either a time-paced or flow-paced method. Samples can be collected with a fixed time interval between each sample or after a set volume of stormwater has passed the monitoring point. SWM will combine the automatic sampler with ISCO flow meters and rain gauges to optimize monitoring potentials. Most of the monitoring stations will be in a “fixed” or permanent location.

The ISCO 4250 flow meter uses an area velocity meter to measure flow level (http://www.isco.com/). The flow meter is interfaced with the sampler and is programmed to activate the automatic sampler when predefined criteria (ie: flow and/or rainfall thresholds) for a storm event have been met. The flow meter will be programmed to initiate sampling based on user-selected conditions such as an increase in flow level or a specified rainfall volume over a period of time. The conditions used to initiate storm event sampling are highly site specific. These conditions should be evaluated after each storm to determine whether adjustments are necessary. The flow meter will be powered by the same methods used the power the samplers.

A.  Equipment Maintenance
Routine Maintenance of fixed station sampling equipment will be performed at every site once per month. A thorough maintenance routine will be performed within forty-eight hours of a sampling event at the site to be sampled. These maintenance routines will be conducted on the following equipment using the following guidelines.

a. Rain Gauge- A visual inspection of the rain gauge will be conducted once per month to ensure that no debris (bird nests, etc.) has accumulated that might interfere with proper operation. In the event that some debris is present it will be completely removed. The Rain Gauge Connector Cable will also be checked to ensure there are no defects. A similar inspection will be conducted within forty-eight hours of an expected sampling event. 

b. Solar Panel- A visual inspection of the solar panels will be conducted once per month to ensure there are no cracks, broken cells, or accumulated debris present that could interfere with proper operation. The Solar Panel Connector Cable and/or Power Cable will also be checked to ensure there are no defects. In the event either of these problems are identified they will be reported to the supervisor for corrections. The immediate area around the Solar Panel will also be checked for plant overgrowth that could interfere with the panels receiving as much sunlight as possible. In the event that overgrowth is found, it will be reported to the supervisor so a work order can be created to have the overgrowth removed. A similar inspection will be conducted within forty-eight hours of an expected sampling event.

c. Sample Tubing- A visual inspection of the Sample Tubing will be conducted once per month to ensure there is no clogging, kinking, or other potential damage. If a visual inspection is not possible (cases where the Sample Tubing is in a protective conduit), a manual sample will be taken. If no sample or an amount of sample significantly less than what the sampler is programmed for is delivered, the Sample Tubing may be clogged or damaged. When Manually sampling, use a spare bottle or other similar container to avoid contamination of sample event bottles. In the event the Sample Tubing becomes worn, cut, contaminated, or otherwise damaged it must be replaced. The Sample Tubing must also be replaced before critical sampling events to ensure no cross contamination. To replace the Sample Tubing, pull it out of the protective PVC conduit. If a new Sample Tube is to be used, install per the Monitoring Program Standard Operating Procedures. If the Sample Tubing is in good condition and free of kinks and other signs of wear, the tube can be cleaned (see ISCO 3700 Sampler Instruction Manual) and reused. A similar inspection will be conducted within forty-eight hours of an expected sampling event. The Sample Tubing will then be completely purged, twice, to ensure no cross contamination.

d. Sampler Strainer- A visual inspection of the Sampler Strainer will be conducted once per month to ensure no accumulated debris is present that could interfere with proper operation. In the event debris is found it will be completely removed. The Sampler Strainer will also be checked to ensure no algae or other plant/animal growth is present that could contaminate the sample. In the event growth is found the Sampler Strainer will be removed from the Sample Tubing and completely cleaned (see ISCO 3700 Sampler Instruction Manual). A similar inspection will be conducted within forty-eight hours of an expected sampling event.

e. Pump Tubing- A visual inspection of the Pump Tubing will be conducted once per month to ensure no clogging, kinking, or other potential damage is present that could interfere with proper operation. In the event the Pump Tubing has become worn, cut, contaminated, or otherwise damaged it will be replaced (see ISCO 3700 Sampler Instruction Manual). A similar inspection will be conducted within forty-eight hours of an expected sampling event.

f. Ultrasonic Sensor- A visual inspection of the Ultrasonic Sensor will be conducted once per month to ensure no accumulated debris is present that could interfere with proper operation. In the event debris is found it will be removed completely. The Connector Cable will also be checked to ensure there are no defects that could cause improper operation or damage to the sensor. In the event defects are found they will be reported to the supervisor for correction. A similar inspection will be conducted within forty-eight hours of an expected sampling event.

g. Area Velocity Sensor- A visual inspection of the Area Velocity Sensor will be conducted once per month to ensure no accumulated debris is present that could interfere with proper operation. If debris is found it will be completely removed. The Connector Cable will also be checked to ensure there are no defects that could cause improper operation or damage to the sensor. In the event defects are found they will be reported to the supervisor for correction. A similar inspection will be conducted within forty-eight hours of an expected sampling event.

h. Flow Meter (4210 & 4250)- A visual inspection of the Flow Meter will be conducted once per month to ensure proper operation. This inspection will include checking the paper roll to ensure there is enough paper to make the Chart and Report in the event of samples being taken. Also, the level recorded on the Flow Meter will be checked to ensure proper measurement. This can be done by physically measuring, with a tape measure, the level of the stream at or near the point of measure by the sensor. If this value is significantly different from what is recorded on the Flow Meter then the meter will be adjusted as follows: Press the “go to program step” key on the Flow Meter and then press 6 to go to step six. This is the level adjust step. Now simply enter the correct level (physically taken level), and press enter. This will reset the level to the correct value; you can now press the “exit program” key to exit back to the main screen. The Connector Cables from all the other equipment will also be checked at the Flow Meter. Ensure they are all well connected and have no defects. In the event there is a defect it will be reported to the supervisor for correction. The desiccant will be checked to ensure that it is the proper color (see ISCO 4210 and 4250 Flow Meter Instruction Manual) and therefore able to function properly. In the event the desiccant is the wrong color it will be replaced (see ISCO 4210 and 4250 Flow Meter Instruction Manual). A similar inspection will be conducted within forty-eight hours of an expected sampling event.

i. Automatic Sampler- A visual inspection of the Automatic Sampler (ISCO 3700) will be conducted once per month to ensure proper operation. As the Sample Tubing, and Pump Tubing have already been checked, this inspection will be a simple visual re-check of these parts. In addition to these, the desiccant must also be checked. A humidity indicator, labeled “Internal Case Humidity,” is located in the lower left corner of the control panel. The paper indicator will be blue when in a dry state. In the event moisture accumulates inside the control box, the numbered areas on the indicator will turn light pink or white, starting with the area numbered “20.” This indicates that the relative humidity inside the control box exceeds 20%. As more moisture accumulates, the areas numbered “30” and “40” will turn light pink or white, indicating relative humidities of 30% and 40%. If the 30% area of the humidity indicator turns light pink or white, the control unit will be opened, inspected for leaks, and the desiccant renewed (see ISCO 3700 Sampler Instruction Manual). In the event a leak is found it will be immediately reported to the supervisor for correction. A similar inspection will be conducted within forty-eight hours of an expected sampling event.

j. Y.S.I.- As the Y.S.I. will only be used during a sampling event and does not remain in continuous use, it will only need to be installed and calibrated. The Y.S.I. will be installed within forty-eight hours of an expected sampling event to ensure enough time for calibration and final checks. The Connector Cable must be run up through the protective PVC conduit and into the shelter box. It can then be connected to the Flow Meter (see ISCO Y.S.I. Instruction Manual). The Y.S.I. Sonde will be submerged in the stream to be monitored, and secured from inside the shelter box by the locking clip provided on the Connector Cable.  During this process the Y.S.I. will be checked for any defects of the Sonde and/or the Connector Cable. In the event any defects are found they will be reported to the supervisor for correction, and if possible, a different Y.S.I. used for the monitoring. It is now ready for Calibration (see Section 2. CALIBRATIONS- part a. Y.S.I.). After calibration a final check will be run to see if the Y.S.I. is functioning properly. To do this, watch the display on the Flow Meter to ensure that the screen is showing, and thus recording, the data from the Y.S.I. This data can be checked against data recorded from another device (i.e.; Troll 9000 Profiler Water Quality Meter). If the data is significantly different between the two water quality devices, start the calibration and final check process over again; if the data is not significantly different, then the Y.S.I. has passed the final check and is ready for the sampling event.

B.  Equipment Calibration

Calibrations will be performed at every site once per month, and within forty-eight hours of an expected sampling event at the site to be sampled and monitored. The calibrations will always be performed in accordance with the Manufacturer’s Instructions, as well as all Federal and State laws.

a. Y.S.I.- As the Y.S.I. will only be used during a sampling event, it only needs to be calibrated once installed prior to the sampling event. This calibration requires pH solutions (4, 7, and 10), barometric pressure readings, specific conductivity solution, and de-ionized water from the lab. There are four probes on the Y.S.I. and they need to be calibrated separately. The sonde will be completely rinsed between each step with the de-ionized water from the lab. The pH probe will be calibrated using the pH solutions (see ISCO Y.S.I. Instruction Manual). The sonde will be submerged into each solution (4, 7, and 10) according to manufacturers instructions, one at a time, and must be rinsed with de-ionized water between each submersion. The values from each submersion will be checked on the Flow Meter and adjusted as necessary (see ISCO Y.S.I. Instruction Manual). Once this is completed calibrate the Dissolved Oxygen probe. This can be done using the current barometric pressure readings (see ISCO Y.S.I. Instruction Manual) that can be obtained using the Troll 9000 Profiler water quality meter. Next calibrate the Conductivity probe. This can be done by first rinsing the sonde with de-ionized water and then submerging the sonde into the conductivity calibration solution. The values from the solution will be checked on the Flow Meter and adjusted if necessary (see ISCO Y.S.I. Instruction Manual). The Temperature probe will not need to be calibrated, but can be checked against data recorded on the Troll 9000 Profiler water quality meter. If there is a significant difference between the two sets of data then a different Y.S.I. will be used as this one may be malfunctioning. If the problems with the temperature probe occur, the supervisor will be notified for correction. 

b. Flow Meter (4210 & 4250)- A calibration of the Flow Meter must be done in order to ensure proper operation and therefore proper flow data. This calibration is simple, but essential. The level being recorded and displayed on the Flow Meter needs to be checked against a physical measurement to ensure the proper level of the stream is being recorded. This level adjustment, or calibration, must be carried out even if it was already done as part of the maintenance routine. In fact, the level adjustment performed (if necessary) during the maintenance routine will always be done first to allow the meter to fully adjust. You will need a tape measure or measuring stick of some type to perform this calibration. You can now check the Flow Meter to ensure the proper level is being recorded. This can be done by physically measuring, with a tape measure, the level of the stream at or near the point of measure by the sensor. If this value is significantly different than what is recorded on the Flow Meter then it will be adjusted. Press the “go to program step” key on the Flow Meter and then press 6 to go to step six. This is the level adjust step. Now simply enter the correct level (physically taken level), and press enter. This will reset the level to the correct value; you can now press the “exit program” key to exit back to the main screen. This is the only calibration that can be performed in the field; all other calibrations of the Flow Meter must be done in the lab.

c. Sampler (head, sample volume)- The calibration of the Sampler is needed to ensure that enough volume is obtained in each sample, and to ensure that the Sampler is programmed correctly to allow the pump to apply enough suction to pull the water from the stream, up to the Sampler body. First ensure that the pump will apply enough suction to draw the sample. This is done by setting the “head” in the sampler program (see ISCO 3700 Sampler Instruction Manual). The head will be set so that the water from the stream comes all the way up through the Sample Tubing and reaches the liquid volume detector on the Sampler. The detector is located at the end of the Sample Tubing and the beginning of the Pump Tubing on the side of the Sampler body. Next the sample volume must be set to ensure the proper volume is taken in each sample. This is done by setting the “Sample Volume” in the Sampler program (see ISCO 3700 Sampler Instruction Manual). The sample volumes will be in mL, and are determined in the Monitoring Program Standard Operating Procedures. 

Section V:  SamplIng Types

Several types of sampling methods are utilized by SWM for NPDES permit compliance including field screening, wet-weather surveillance, and biological sampling.

A.  Field Screening
Field screening must meet the following requirements:

· Less than .25in of rainfall in the previous 72-hours

· Each site must be screened twice during a 24-hour period

· Individual screenings at each site must be separated by a minimum of 4-hours

(  Procedure

· Locate and identify site utilizing existing maps or GIS

· Record all collected data on the “City of Chattanooga NPDES Stormwater Field Screening Data Sheet”

· Acquire latitude/longitude and altitude of screening site utilizing hand-held GPS unit

· Take digital photograph of screening site

· Record screen site number, location, date, time, ambient air temperature, drainage area land use and site description

· Determine flow:  presence / absence

· If flow,

· Take physical readings utilizing Troll 9000 (according to Troll 9000 Standard Operating Procedure)

· pH, dissolved oxygen, conductivity, temperature

· Test for chemical parameters utilizing Chemetrics

· chlorine, detergents, phosphates, phenols, copper, hardness, and ammonia

· Record physical indicator parameters and tally score

· Odor, color, turbidity, and presence / absence of floatables

· Assess flow rate using either a flow meter, or the timed tape measure/ dye method

· If no flow, record that no flow is present

· Record physical characteristics for both flowing and non-flowing outfalls

· Outfall damage, deposits/stains, abnormal vegetation, poor pool quality, and pipe benthic growth

· Configure overall outfall characterization

· Wait a minimum of 4-hours

· Repeat procedure

(  Enter data in GIS compatible database (i.e. Microsoft Access).  

    Hot link photograph (Appendix II).

B.  Wet-Weather Surveillance
Visual inspections shall be conducted at ten locations along priority creeks. The visual locations include:

Stream Name





Coordinates

Mackey Branch




35(00’212”N; 85(10’207”W    

Friar Branch





35(02’825”N; 85(11’611”W

Citico Creek





35(07’268”N; 85(12’120”W

Rogers Branch





35(09’004”N; 85(12’619”W

Pitts Branch





35(10’991”N; 85(15’011” W

Dobbs Branch





35(01’298”N; 85(17’894” W

Un-named tributary to S. Chickamauga Creek
35(04’397”N; 85(11’415” W

Un-named tributary to TN River


35(06’883”N; 85(15’311” W

Mountain Creek




35(05’968”N; 85(19’585” W

Black Creek





35(00’319”N; 85(22’685” W

Visual indices will include color, odor, and sheen. Physical parameters will include pH, temperature, conductivity, dissolved oxygen and turbidity. All data will be documented using a standard form (Appendix II) and imported into an electronic database.

C.  Biological Sampling
Adapted from State of Tennessee Department of Environment and Conservation Division of Water Pollution Control Quality Standard Operating Procedure for Macroinvertebrate Stream Surveys, March 2002 and Revised November 2003.
All biological sampling will be conducted in accordance with the above referenced protocols. In addition to the standard benthic “kick” samples, pH, conductivity, dissolved oxygen and temperature readings will be collected. All of the data will be documented using a standard form (Appendix II) and stored on an electronic database.

Section VI:  Quality Assurance/Quality Control
The Water Quality Coordinator will establish an “in-house” Quality Control officer, who is responsible for insuring all QC protocols are met. All field teams will be trained with regards to QA/QC practices including sampling protocols such as blanks and flow measurement QC. 

In addition to physical QC practices, data and record management will be conducted. The QC Control officer will insure that all Chain of Custody forms be properly filled out and maintained and sample-holding times have been met. 
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