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4.   Procedures 

4A Scope and Applicability 
This document provides methodologies for laboratory analysis and quality assurance/quality 
control (QA/QC) activities for Escherichia coli (E. coli) and total coliforms samples that are 
collected by Kentucky Division of Water (KDOW) personnel.     

4B Summary of Method 
KDOW follows the multi-well enzyme substrate methodology for the enumeration of E. coli and 
total coliforms, as described in Standard Methods for the Examination of Water and Wastewater, 
20th ed. (APHA 1998).  Currently, KDOW exclusively uses IDEXX Laboratories, Inc.  Defined 
Substrate Technology® reagent products to conduct the methods described in this manual.  The 
reagent Colilert® contains two nutrient-indicators, ortho-Nitrophenyl-β-galactoside (ONPG) and 
4-methyl-umbelliferyl-β -D-glucoside (MUG), which are metabolized by total coliforms and E. 
coli.  When total coliforms metabolize ONPG, the sample turns yellow.  When E. coli 
metabolize MUG, the sample fluoresces.  
 
On the occasion that KDOW personnel determine that any of the procedures described in this 
manual are inappropriate, inadequate or impractical, the variant procedure will be documented in 
field log books or field observation sheets, along with a description of the circumstances 
requiring its use.     
 
This manual should be considered a dynamic document that is reviewed and updated as new 
procedures and methods are used.  
 

4C Acronyms 
 
CFU:  Colony Forming Unit 
COC:  Chain of Custody 
DEP:  Department for Environmental Protection 
KDOW:  Kentucky Division of Water 
MPN:  Most Probable Number 
PPE:  Personal Protective Equipment 
QA:  Quality Assurance 
QC:  Quality Control 
SOP:  Standard Operating Procedures 
TSB:  Tryptic Soy Broth 
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4D Health & Safety Warning 

4D.1 Job Specific Training 
Each employee will be individually trained by his/her supervisor, or designee, to perform 
assigned job tasks safely. Each employee will be trained in the safety aspects of assigned tasks 
by the subject matter expert prior to his/her performing the task.  Supervisors will document all 
training provided. Supervisors should use the following methods to increase employee 
comprehension. 

a. Employees will receive verbal instructions and specific directions on how to 
perform functions safely. 

b. Employees will receive a demonstration of job tasks, using known safe work 
practices. 

c. Supervisors, or designee, will observe employees performing the work previously 
demonstrated.  If necessary, remedial instruction will be provided to correct 
training deficiencies prior to final release to perform unsupervised work. 

d. Employees will be given safe operating instructions prior to the use and operation 
of new equipment or processes. 

e. Supervisors shall be responsible for reviewing safe work practices with 
employees before permitting new, non-routine, or specialized procedures to be 
performed. 

f. Supervisors will make employees aware of Kentucky DEP rules, policies, and 
procedures.  

4D.2 Human Health 
Field staff working in and around potentially contaminated surface waters should receive 
immunization shot for Hepatitis A in accordance with DEP Policy SSE-708.  In addition, staff 
should receive immunization for Hepatitis B and tetanus, to aid in the prevention of contracting 
those pathogens.  All field staff should also be trained in CPR, First Aid and Blood Borne 
Pathogens in accordance with DEP Policy SSE-711. 

 
The use of personal protective equipment (PPE) should be used when analyzing samples from 
waters known to have the potential for adverse health effects, or in unknown waters that have 
been determined impaired, but the pollutants have not been identified.  All field staff should 
review “DEPs Personal Protective Equipment Program” document located at the following 
intranet website:  http://eecintra.eppc.pri/DEP/HS/Health/Forms/AllItems.aspx. 
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The following items are examples of PPE that may be used during laboratory analysis: 
 
 Powderless latex or nitrile gloves 
 Goggles, or glasses with splash guards 
 Lab coats or aprons 

4E Precautions 
The following precautions shall be considered when performing bacteriological analyses 
  
Sample Handling Precautions 
 

• Samples should always be stored in a secure location to ensure that they cannot be 
tampered with. 

• All samples should have appropriate Chain of Custody (COC) documentation and COC 
documentation must remain with all samples. 
 

Analytical Precautions  
 

• The procedures presented in this SOP are intended for the analysis of samples from 
ambient waters and should not be used to dictate procedures or QA/QC practices for 
samples collected for drinking water compliance purposes. 

• Colilert® results are definitive only after a 24-28 hour incubation period.  Positives for 
both total coliforms and E. coli observed before 24 hours and negatives observed after 28 
hours are also valid (IDEXX 2007). 

• If sample dilutions are made, multiply the most probable number (MPN) value by the 
dilution factor to obtain the proper quantitative result. 

• Use only sterile, nonbuffered, oxidant-free water for dilutions. 
• In samples with excessive chlorine, a blue flash may be seen when adding Colilert®.  If 

this is seen, consider the sample invalid and discontinue testing. 
• Aseptic technique should always be followed when using Colilert®. 

 

4F Interferences 
It is important to remain cognizant of potential sources of contamination when performing 
laboratory analyses.  Always disinfect bench tops with anti-bacterial cleaning products.  Floors 
should be cleaned on a regular basis.  Wash hands with anti-bacterial soap prior to conducting 
lab work. 
 
Water with high iron or manganese levels in the presence of hydrogen sulfide may react with the 
Colilert® media to cause an atypical color change (greenish-black or black).  Any tests resulting 
in atypical color change should be invalidated and the tests should be repeated on new sample 
water.    
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4G Personnel Qualifications / Responsibilities 
All personnel involved in microbiological laboratory analysis will meet at least the minimum 
qualifications for their job classification.  In addition, all analysts must be trained in the proper 
analytical methodologies.  Training will continue on-the-job through interaction with 
experienced personnel and continued outside training when educational opportunities become 
available.  Analysts should, ideally, participate in a three day training course for new analysts 
performing ambient surfacewater, groundwater and wastewater analyses sponsored by Morehead 
State University’s Kentucky Laboratory Certification Program. 

4H Equipment and Supplies 
Table 1 contains a list of supplies that may be required for laboratory analysis. 
 

Table 1.  Laboratory Equipment and Supplies 
 

Sample Containers 
Wide-mouth sterile plastic container  
Non-corrosive glass bottles w/non-leaking ground glass stoppers or caps 
Sterile plastic bags 

Chemical Preservatives 
Sodium thiosulfate (Na2S2O3)  tablets 

Laboratory Equipment 
Water-jacketed incubator 
Biological indicator incubator 
Autoclave 
Refrigerator 
IDEXX Quanti-Tray®  Sealer 
Conductivity meter 
pH meter 
Balance 
Water Purification System  
6-watt, 365-nm UV lamp 

Laboratory Supplies 
IDEXX Quanti-Tray®/2000  multi-well trays  
IDEXX Quanti-Tray®/2000  comparator 
Colilert® test media 
Sterile mixing vessels 
Quanti-cult®  QC kit 
SimPlate® for HPC 
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Table 1. (cont.)  Laboratory Equipment and Supplies 
 

Laboratory Supplies
Tryptic Soy Broth (TSB)  (single strength and double strength) 
Biological Indicator Capsules 
Maximum  temperature  thermometer 
National Institute of Standards and Technology (NIST) calibrated thermometers 
(with 0.1° increments) 
Specific conductivity low-level calibration standard 
pH 4, 7 and 10 calibration buffers 
Sterile 5mL and 1mL glass pipettes 
Pipette bulb/automatic pipetter 
1L glass flasks 
100mL class A or B graduated cylinder 
Glass beakers 
Anti-bacterial cleaning wipes 
Powderless latex/nitrile gloves 
Sterile Water 

 

4I Step by Step Procedure 

4I.1 Sample Collection 
Samples must be collected in sterile plastic or glass containers or sterile plastic bags with a 
volume of at least 120mL.  Sterile plastic and glass containers should not be filled past the 
100mL fill line and at least 2.5cm of headspace must be left in the container to allow for 
adequate mixing during analysis.  (APHA 1998)  

4I.2  Sample Handling and Preservation 
Samples should only be accepted by the analytical laboratory if they have been properly 
preserved and are delivered within the designated holding time.  Samples to be used for E. coli 
analysis MUST be preserved on ice to <10°C within 15 minutes of collection.  Samples have a 
holding time of 6 hours +2 hours for lab processing.  Sample analysis MUST occur prior to 
exceeding an 8 hour holding time, or they should be discarded.  If the source water for the 
sample is suspected of having residual chlorine or halogen, 0.1mL of a 10% sodium thiosulfate 
(Na2S2O3) solution should be added to dechlorinate and neutralize residual halogen within the 
sample water.  (40 CFR 136.3, 2009)   

4I.3  Sample Preparation and Analysis 
Sample Preparation 
Prior to running analyses, check all sample bottles to ensure they contain the required volume of 
100mL and at least 2.5 cm of air space in the bottle to allow for sufficient mixing of the sample 
by shaking.  If the sample volume is less than 100mL, discard the sample and cancel the analysis.  
If the bottle was over-filled resulting in less than 2.5 cm of air space, shake the bottle 25 times 
and use a sterile pipette to withdraw the excess water from the bottle until the appropriate 
amount of air space is achieved. 



 
Analytical Procedures 
Analysis methods using Colilert® Test kits should be performed according to the Quanti-Tray® 
Enumeration Procedure in Appendix A (IDEXX 2007) and user instructions for Quanti-
Tray/2000 in Appendix B (IDEXX 2010).  It is important to follow aseptic technique throughout 
the following procedure:     

 
1. Shake sample bottle 25 times.  Pour sample to the fill line of a 100mL IDEXX sterile 

mixing vessel. 
2. Add contents of one Colilert® media pack to the vessel.  Cap vessel and shake until the 

media is completely dissolved. 
3. Allow any foam to settle.  Pour sample/media mixture into a Quanti-Tray®/2000.  Avoid 

contact with the foil tab and the inside of the tray while pouring.   
4. Close the tray using the foil tab.  Tap the small wells 2-3 times to release any bubbles.  

Allow any foam to settle.  
5. Place the tray in the rubber insert of the Quanti-Tray Sealer.  Place the rubber insert and 

tray well side down onto the feeder tray of the sealer. 
6. Gently push the tray until the sealer grabs hold.  Once the tray is sealed, remove it from 

the rubber insert and incubate in a 35°± 0.5°C incubator for 24 hours. 
7. Results should be read only after the 24 hour incubation time has been reached.  Yellow 

cells indicate a positive result for total coliforms and fluorescing cells indicate a positive 
result for E. coli.  E. coli results must be read using a 6-watt, 365 UV light within 5 
inches of the sample in a dark environment.  The following table describes how results 
should be interpreted.  An IDEXX Quanti-Tray®/2000 comparator should be used to aid 
in the interpretation of results. 

 
 

Table 2.  Colilert® Result Interpretation (from IDEXX 2010) 
 

 
 

 
 
 
 
 
 

--------------------------------------------------------------------------------------------------------------------------------- 
Enzyme Substrate Test Method for the Detection of Total Coliforms and Escherichia coli  

EFFECTIVE DATE – May 1, 2011 Page 9 of 25 DOWSOP03025 
  Revision: 1.0 



--------------------------------------------------------------------------------------------------------------------------------- 
Enzyme Substrate Test Method for the Detection of Total Coliforms and Escherichia coli  

EFFECTIVE DATE – May 1, 2011 Page 10 of 25 DOWSOP03025 
  Revision: 1.0 

Sample Dilutions 
The Colilert® method has an upper quantification range limit of 2419 CFUs for sample water 
run without dilutions.  Dilutions can be made in order to obtain quantifiable results that are 
>2,419 CFUs.   

4I.4  Waste Disposal 
All microbiological waste must be placed in a biohazard bag and decontaminated in an autoclave 
at 119°-124°C for 30-45 minutes prior to being discarded.  

4I.5  Troubleshooting 
If results are not interpretable after the 24 hour incubation, incubate the trays for an additional 4 
hours.  Remove trays from the incubator when a 28 hour incubation time has been achieved.  Use 
the comparator to aid in the interpretation results.  Any results read after 28 hours should be 
considered invalid.  Any cells that are lighter than the comparator after 28 hours of incubation 
should be reported as negative. 

4I.6  Data Acquisition & Calculations  
Record the number of positive large cells and positive small cells for E. coli and total coliforms 
on a laboratory bench sheet (see section 4J.2).  Use the IDEXX Quanti-Tray®/2000 MPN table 
(Appendix B) to calculate the total number of CFUs for each sample.  If sample dilutions were 
made, multiply the MPN value by the dilution factor to obtain the proper quantitative result. 

4J Data and Records Management 

4J.1  Sampling Records 
A COC must accompany every sample collected by the KDOW.  Any changes or corrections 
made to the original entry should be crossed out with a single line, initialed and dated.  All 
original COCs for each project must be maintained permanently in individual project files, 
according to the DEP State Agency records retention schedule (KDLA 2006). 

4J.2  Analytical Records 
Analytical results should be recorded using indelible ink in bound logbooks and/or on  laboratory 
bench sheets (Appendix C).  The following information must be recorded for each sample: 
 

• Lab sample number 
• Collection date, time and collector’s initials 
• Analysis time and analyst initials 
• Sample ID/Sample Source 
• Sample volume 
• Dilution factor 
• Date and time the sample is read and analyst initials 
• Large cell and small cell counts  
• Result from MPN table 
• Calculated MPN based on a dilution factor, if dilutions were made 
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Any changes or corrections made to the original entry should be crossed out with a single line, 
initialed and dated.  Analytical records produced by each laboratory must be maintained 
permanently in laboratory files, according to the DEP State Agency records retention schedule 
(KDLA 2006). 
 
 
5  Quality Control and Quality Assurance Section 

5A  Quality Control Practices 
A rigorous QA/QC program should be established for any lab analyzing bacteriological samples 
in order to support the validity of analytical data.  Table 3 summarizes QC practices that are 
recommended for laboratories conducting bacteriological analysis for ambient waters.  Detailed 
methods used to perform these tasks can be found in the Manual for the Certification of 
Laboratories Analyzing Drinking Water:  Criteria and Procedures Quality Assurance (USEPA 
2005).  Each analytical laboratory should develop a QA/QC policy based on the requirements of 
specific program/project data quality objectives.  
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Table 3.  Quality Control Practices 

 
Laboratory 
Equipment* QC Activity Frequency Performance Criteria Corrective Action 

pH Meter 

Calibration With each use Must meet or exceed instrument 
accuracy specs. Re-calibrate to within allowable specs. 

Slope Calculation Monthly 95% - 105% 
If slope is not within range perform 
maintenance on electrode following 
manufacturer's instructions 

Performance Test Annually Must meet or exceed instrument 
accuracy specs. If performance fails repair or replace meter 

Conductivity Meter 
Standardization With each use Must meet or exceed instrument 

accuracy specs. Re-calibrate to within allowable specs. 

Calibration Annually Must meet or exceed instrument 
accuracy specs. If calibration fails repair or replace meter 

Balance 
Calibration Monthly Must meet or exceed instrument 

accuracy specs. Re-calibrate to within allowable specs. 

Serviced Annually Must meet or exceed instrument 
accuracy specs. If instrument fails repair or replace balance 

Thermometers:         

NIST Traceable 
Calibration Annually Must not differ by >1°C from 

reference thermometer If calibration fails replace thermometer 

Recertify Every 5 years n/a n/a 

Non-NIST Calibration Annually Must not differ by >1°C from 
reference thermometer If calibration fails replace thermometer 

Water-jacketed 
Incubator 

Serviced Annually Must meet or exceed instrument 
accuracy specs. If instrument fails repair or replace incubator 

Temperature Check Twice daily (when in use) 35° ± 0.5°C Adjust temperature settings as necessary 

Bioindicator Incubator 
Serviced Annually Must meet or exceed instrument 

accuracy specs. 
If performance fails repair or replace 
incubator 

Temperature Check Once daily (when in use) 55°- 60°C If not functioning correctly perform 
maintenance  
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Table 3. (cont.)  Quality Control Practices 
 

Laboratory Equipment* QC Activity Frequency Performance Criteria Corrective Action 

Autoclave 

Performance Test With each use Must maintain temperature of 119°-
124°C 

If not functioning correctly perform 
maintenance  

Timing Check Quarterly 
An entire cycle must be completed 
within 45 minutes when a 15 minute 
sterilization period is used 

If not functioning correctly perform 
maintenance  

Bioindicator Test Monthly 
Spore strips or spore ampules must 
show negative growth after 48 hr. 
incubation time 

If not functioning correctly perform 
maintenance  

Quanti-Tray/2000 Sealer Sealer Check Monthly No dye should be observed outside of 
wells 

If not functioning correctly perform 
maintenance  

Ultraviolet Lamp Fluorescence Quarterly Fluorescence should be within 70% of 
original reading of bulb If reading fails replace bulb 

Refrigerator Temperature Check Once daily (when in use) 1° - 5°C Adjust temperature settings as necessary 

Laboratory Supplies QC Activity Frequency Performance Criteria Corrective Action 

Sample Containers 

Volume Check Each new lot Volume at fill line is 100mL ± 2.5mL Return unused containers to manufacturer; 
Use new lot that meets the criteria 

Sterility Test Each new lot No growth in 25mL TSB after 48 hr. 
incubation time at 35° ± 0.5°C 

Return unused containers to manufacturer; 
Use new lot that meets the criteria 

Fluorescence Test Each new lot No fluorescence Return unused containers to manufacturer; 
Use new lot that meets the criteria 

IDEXX Sterile Mixing 
Vessels 

Volume Check Each new lot Volume at fill line is 100mL ± 2.5mL Return unused vessels to manufacturer; Use 
new lot that meets the criteria 

Sterility Test Each new lot No growth in 25mL TSB after 48 hr. 
incubation time at 35° ± 0.5°C 

Return unused vessels to manufacturer; Use 
new lot that meets the criteria 

Fluorescence Test Each new lot No fluorescence Return unused vessels to manufacturer; Use 
new lot that meets the criteria 
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Table 3. (cont.)  Quality Control Practices 
 

Laboratory Supplies QC Activity Frequency Performance Criteria Corrective Action 

Colilert Media Sterility Test Each new lot 
No growth in 50mL  double strength 
TSB and 50mL water after 24 hr. 
incubation time at 35° ± 0.5°C 

Return unused media to manufacturer; Use 
new lot that meets the criteria 

  Performance Test Each new lot 

E. coli = yellow and fluorescence; K. 
pneumoniae = yellow and no 
fluorescence; P. aeruginose = clear, no 
fluorescence 

Return unused media to manufacturer; Use 
new lot that meets the criteria 

  Fluorescence Test Each new lot No fluorescence Return unused media to manufacturer; Use 
new lot that meets the criteria 

Quanti-Tray/2000 trays Sterility Test Each new lot 
No growth in 100mL single strength 
TSB and 50mL water after 24 hr. 
incubation time at 35° ± 0.5°C 

Repeat on 2-4 more trays from same lot.  If 
growth is observed, return unused trays to 
manufacturer; Use new lot that meets the 
criteria 

Lab Grade Water 

HPC Test Monthly <500 CFU/mL If performance of filtration unit fails 
perform maintenance/replace filters 

Conductivity Monthly <2 micromhos/cm at 25°C If performance of filtration unit fails 
perform maintenance/replace filters 

Metals Test (Pb, 
Cd, Cr, Cu, Ni, Zn)   Annually 

Not greater than 0.05 mg/L per 
contaminant and collectively ≤0.1 
mg/L 

If performance of filtration unit fails 
perform maintenance/replace filters 

Total Chlorine 
Residual Monthly <0.1 mg/L If performance of filtration unit fails 

perform maintenance/replace filters 

Bacteriological 
Quality 

Annually (if reagent water does NOT 
meet the criteria for Type II or 

Medium quality water or better) 
Ratio of growth rate 0.8 to 3.0 If performance of filtration unit fails 

perform maintenance/replace filters 

Sterile Water Sterility Test Each new batch (lab prepared) or lot 
(commercially prepared) 

No growth in 50mL  double strength 
TSB  and 50mL water after 48 hr. 
incubation time at 35° ± 0.5°C 

Discard batch/lot or resterilize, if 
appropriate 
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Table 3. (cont.)  Quality Control Practices 
 

Laboratory Supplies QC Activity Frequency Performance Criteria Corrective Action 

TSB 
pH Check Each new batch (lab prepared) or lot 

(commercially prepared) 7.3 ± 0.2 Return unused broth to manufacturer; Use 
new lot that meets the criteria 

Sterility Test Each new batch (lab prepared) or lot 
(commercially prepared) No growth Discard batch/lot or resterilize, if 

appropriate 

Pipettes Volume Check Each new batch Certificate of calibration from vendor 
is acceptable n/a 

Graduated Cylinders Volume Check Each new lot 
Must meet Class B tolerance; 
Certificate of calibration from vendor 
is acceptable  

n/a 

*It is recommended that annual calibration and repair of equipment be performed by professional service technicians.   
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5B  Quality Assurance Practices 
 
QA practices should be based on the requirements of specific program/project data quality objectives.  Table 4 provides some 
examples of QA practices that may be implemented. 

 
Table 4.  Quality Assurance Practices 

 
Type of QA Frequency Performance Criteria Corrective Action 

Duplicate sample collection 10% of total samples or one sample 
per test run 

Range of logs must be less than a 
calculated precision criterion value (SM 
9020B, Section 8b) 

•Review all analytical results since last precision check 
and censor as dictated by project specific data quality 
objectives  
                                                                                        
•Identify and resolve the analytical problem before 
making further analyses 

Sterile water blank One per test run 
Results should not exceed the minimum 
reporting limit for E. coli or total coliforms 
(<1 CFU) 

• Repeat on 2-4 more trays from same lot.  If a positive 
result is observed, return unused trays to manufacturer; 
Use new lot that meets the criteria 
 
•Consider the possibility of analyst error or non-aseptic 
conditions; review procedure and lab cleaning 
requirements; censor data as deemed appropriate 

Field blank One per day of sampling 
Results should not exceed the minimum 
reporting limit for E. coli or total coliforms 
(<1 CFU) 

•Consider the possibility of field contamination; properly 
clean all containers used to transport and store samples; 
censor data as deemed appropriate 

Temperature blank 
One per day of sampling in each 

container used to transport and store 
samples 

Temperature <10°C •Discard all samples that do not meet a holding 
temperature of <10°C 

Comparison Counting of 
Quanti-Trays Monthly 

Replicate counts by the same analyst 
should agree within 5%, those between 
analysts should agree within 10% 

•Review tray reading procedures; censor data as deemed 
appropriate 

Verification of E. coli positive 
results 10% of total samples run 

E. coli positive cell must be confirmed by 
adding Kovac's reagent to the medium to 
detect the presence of indole (the medium 
should turn red) 

•Review all analytical results since last precision check 
and censor as dictated by project specific data quality 
objectives          
                                                                                
•Identify and resolve the analytical problem before 
making further analyses 
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5C  Quality Assurance/Quality Control Documentation 
Analytical laboratories should maintain records of all QA/QC activities relating to 
microbiological testing. QA/QC logs maintained for equipment should include the make and 
model number, the annual service date and the vendor who provided the service.  QA/QC logs 
maintained for laboratory supplies should include the manufacturer’s name, lot number and 
expiration date.  An example log for QA/QC activities can be found in Appendix D. 
 
A supplies log should be used to document the receipt and quantity of all supplies used by the 
laboratory.  This ensures that all supply manufacturers and lot numbers can be tracked in case it 
is necessary to implement corrective actions for failed QA/QC tests. 
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Appendix C.  Laboratory Bench Sheet 

Month________ Year_______ Page ____ of ____ 

Volume/   
Dilution 

Date/Time 
Read/Initials 

TOTAL COLIFORM 
Calculated 
Number per 

100 mL 

E. coli 
Calculated 
Number per 

100 mL 
Sample Number    

and Date 
Collector 

Time/Initials 
Analyst 

Time/Initials Sample ID/Sample Source 

24 Hrs 
Number 

per 100 mL 

24 Hrs 
Number 

per 100 mL LC SC LC SC 
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Appendix D.  Example QA/QC Log 
 

IDEXX MIXING VESSELS AND SAMPLE BOTTLES STERILITY, VOLUME, FLUORESCENCE CHECK 
(To Be Performed For Each New Lot) 

Lab:  KDOW Microbiology Laboratory Year: 2011 Page #:  1 

 Date 
Received 

Lot # of 
Media/Supplies 

  
Sample bottles/Mixing Vessels 

+25mL SS TSB*   Volume** 
 (check with Class B 
graduated cylinder)

Fluorescence Analyst 
Initials Manufacturer Growth  No Growth Positive Negative 

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    
Note Action Taken if results are unacceptable 
*SS = Single Strength, Incubate at 35º±0.5ºC for 48 hours. 
**Sample container volume should = 120 mL ±2.5mL; 
Mixing vessel volume should = 100mL ± 2mL at the fill 
line 
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