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4.  Procedures 
 
4A  Scope and Applicability  
 
This document provides instruction for the collection, preservation and handling of 
surface water quality samples that are collected by Kentucky Division of Water (KDOW) 
field personnel for field screening and laboratory analysis. 
  
4B  Summary  
 
This document summarizes surface water sampling methods performed by various 
KDOW programs.  On the occasion that KDOW field 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  
 
CH:  Clean Hands 
COC:  Chain of Custody 
DEP:  Department for Environmental Protection 
DH:  Dirty Hands 
DIW:  De-ionized Water  
ESB:  Environmental Services Branch 
HDPE:  High Density Polyethylene 
KDOW:  Kentucky Division of Water 
PPE:  Personal Protective Equipment 
QA:  Quality Assurance 
QC:  Quality Control 
TSB: Tryptic Soy Broth 
UPW:  Ultra-pure De-ionized Water 
WBS:  Weighted Bottle Sampler 
 
4D  Health & Safety  

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. 
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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. General Safety Rules and Procedures: 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 sampling in known 
waters with 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://eppcintra.ky.gov/EEC/dep/depsafety/. 

 
The following items are examples of PPE that may be used during sampling: 

 
 Wading boots with studded soles, or other appropriate traction elements 
 Hip waders, or chest waders 
 Personal floatation device 
 Elbow-length plastic gloves – esp. in pathogen impaired waters 
 Powderless latex or nitrile gloves 
 Neoprene gloves – in cold water 
 Cold weather clothing such as a hat, ear-warmers, water-resistant outer 

jacket 
 Long sleeve shirts 
 Goggles, or glasses with splash guards 
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4D.3 Safety Equipment 
Monitoring may include field activities during all stages of the hydrologic cycle, 
including high discharge/flood stage conditions. The additional precautions outlined 
below should be taken during high discharge events: 

 
 Samplers shall always wear approved personal floatation devices while 

working in a boat. 
 
 The buddy system should be implemented when conducting field work 

and boat work 
 
 If high discharge conditions are determined unsafe by any field team 

member, do not sample during that time. 
 

4E Precautions 
 
The following precautions shall be considered when collecting surface water samples. 
 

• This SOP specifically addresses samples that are taken from flowing water; 
samples should not be taken if the stream is pooled or if the stream is not flowing. 

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

• All samples should have appropriate COC documentation 
• Chain of Custody documentation must remain with all samples. 
• This SOP specifically addresses water samples that are taken from surface 

streams.  It may not be appropriate to use the methods presented in this document 
for other types of water sampling.  Other methods are discussed in separate SOPs. 

 
4F Interferences  
 
It is important to remain cognizant of potential sources of contamination when sampling, 
limiting sources of contamination. Gloves should always be worn when collecting a 
sample.  Immediately cap all bottles after filling with the sample water and double check 
that the caps are completely secured on the sample bottles prior to storing in a cooler.   
 
Don gloves prior to performing any filtering in order to minimize contamination.   
When filtering for dissolved metals, all efforts should be made to ensure that the area is 
free and clear of possible contaminates.  Park the field vehicle away from highway and 
turn motor off.  Road dust and emissions from vehicles can contaminate trace metal 
samples for trace analysis.  The open door from the vehicle should face away from the 
highway. 
 
4G Personnel Qualifications / Responsibilities  
 
All personnel involved in surface water quality sampling will meet at least the minimum 
qualifications for their job classification.  In addition, all field staff will be trained in the 
proper water sampling collection and preservation techniques.  Training will continue on-
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the-job through interaction with experienced field personnel and continued outside 
training when educational opportunities become available. 
 
4H Equipment and Supplies  
 
Table 1 contains a list of supplies that may be required for surface water sampling. 
 

Table 1.  Surface Water Sampling Equipment and Supplies 
 

Sample Bottles 
30 mL Nalgene narrow-mouth, high-density polyethylene bottle  
1L (32 oz.) Boston round amber narrow-mouth bottle 
500 mL HDPE widemouth Nalgene Jar                                           
 32 oz (aprox. 1 L) Natural HDPE cylinder  
1L pre-cleaned HDPE cylinder round-natural  
120 mL Sterile plastic container with NA2S2O3 tablets 
250 mL Sterile plastic containers 

Chemical Preservatives 
3.5 mL vial w/ 2 mL 1:1 HCl (Hydrochloric Acid) 
8 mL vial w/ 5 mL 1:1 HCl (Hydrochloric Acid)  
3.5 mL vial w/ 1 mL 1:1 H2SO4 (Sulfuric Acid) 
3.5 mL vial w/ 2 mL 1:1 HNO3 (Nitric Acid) 

Sampling Equipment 
47mm magnetic filter funnel 
1L Nalgene flask  
Weighted bottle sampler 
Peristaltic pump 
Teflon or Tygon tubing 
Rod and Reel Setup 

Sampling Supplies 
Powderless latex/nitrile gloves 
0.45μm sterile membrane filters 
0.45µm capsule filter 
Deionized water 
Ultra-pure water 
Sample storage coolers 
Ice 
Plastic food storage bags 
Sharpies© 
Waterproof pen 
Field sheets/Chain of Custody forms 

 
4I Step-by Step-Procedure  

4I.1  Sample Container and Identification 
Several analyses may be performed using source water from one sample bottle.  All 
analytical parameters in one bottle must require the same sample bottle type and sample 
preservative type.  An example list of variable groups can be found in Table 2.  The 
specific analyses that will be required from these variable groups must be described on 
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the Chain-of-Custody documentation.  The specific analytes within each variable group 
will vary depending upon project objectives and should be outlined in project specific 
Quality Assurance Project Plans.   
 
When requesting multiple analyses from one sample bottle it is important to ensure that 
there is adequate volume in the sample bottle and that all test methods required from one 
bottle require the same preservation method.  The minimum required sample volume and 
preservation method for specific analyses can be found in Table 3.  
 
Information for every sampled site should be recorded on the bottle, either directly on the 
bottle surface, or on a waterproof bottle label sealed by clear packing tape. All marking 
should be done in black, permanent ink (Sharpie© marker, fine or medium point, or the 
equivalent). 

At a minimum, the following information should be recorded on the sample bottle and/or 
label: 

 Site ID 
 Site Location 
 County 
 Date 
 Time 
 Initials of Sampler(s) 
 Analysis parameters (i.e. Bulk, Nutrients, Metals, etc.) 
 Preservation method 

 
Table 2.  Example list of variable groups 

 
Variable Groups  Parameters 

Bulk  

BOD, Bromide, Chloride, Color, Conductivity, 
Fluoride, Nitrite, pH, Sulfate, Total Dissolved 
Solids, Total Suspended Solids, Turbidity 

Nutrients  
Ammonia, Nitrate-Nitrite, Total Kjeldahl 
Nitrogen, Total Organic Carbon, Total Phosphorus 

Metals  

Hardness, Calcium, Iron, Magnesium, Potassium, 
Sodium, Aluminum, Arsenic, Barium, Cadmium, 
Chromium, Copper, Lead, Manganese, Nickel, 
Selenium, Silver and Zinc  

Alkalinity/Acidity 
Alkalinity as CaCO3, Bicarbonate as CaCO3, 
Carbonate as CaCO3, Acidity 

Nitrogen-Phosphorus 
Pesticides Method   Atrazine, Metribuzin, Simazin 
Pesticides Method 

EPA508 Chlorpyrifos, Endosulfan, Propachlor 
Herbicides EPA 555 Chlorophenoxy 

Carbamates EPA 531.1 N-methylcarbamates, N-methylcarbamoylximes 
Low-level Mercury Mercury 

Bacteria Escherichia coli, Total Coliforms 
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4I.2 Sample Collection  
The types of surface water samples currently collected by KDOW include the following:  
 
Grab Samples 
Grab samples should be collected in the centroid of flow in a section of stream in which 
indicators of complete mixing are evident.  The sampler should face upstream and 
approach site from downstream ensuring no disturbed streambed sediment contaminates 
the sample.  If additional work is planned upstream of the sample site, the water samples 
must be taken first.  Care should be taken not to displace the preservative if the bottle is 
pre-preserved (especially if collecting VOCs).  The following procedure for collecting 
grab samples should be followed: 

  
 Fill sample bottle ¼ full with stream water. 
 Shake water vigorously. 
 Discard water. 
 Repeat for total of three rinses. 
 Do not rinse pre-treated or specialized sampling bottles unless specified. 
 Sample from a well-mixed area in stream, generally mid-depth, mid-channel, 

or if possible to determine, the thalweg of the stream reach. 
 Point mouth of sample container upstream/against the flow. 
 Submerge entire bottle and fill, leaving enough headspace to allow adequate 

mixing if preservation with acid is required**. 
 If stream is too shallow to fill bottle while submerged, fill as much as possible 

while submerged, ensuring the minimal amount for analysis is obtained. 
 Rinse the caps with sample water prior to capping the bottle. 
 Preserve sample upon returning to the vehicle and store. 

 
** Special Consideration: 
When collecting a sample to be analyzed by the state lab, Environmental Services 
Branch (ESB) for Acidity, Alkalinity or VOC, the bottle must be completely 
filled.  No head space should exist between the bottle cap and sample water.  All 
other parameters should have head space. 

 
If the stream is not able to be safely waded, grab samples should be obtained with a 
weighted bottle sampler (WBS).  Ideally, a two-person crew should be employed. By 
utilizing two people, the clean hands (CH)/dirty hands (DH) technique can be used 
(USEPA1996). DH handles the sampler, raising and lowering it from the bridge. The 
DH never touches the sample bottle directly. CH is responsible for placing the bottle 
in the WBS and placing the cap on the bottle. CH is to wear powderless, latex gloves. 
CH should never touch the WBS or the bridge. If one person is using both the WBS 
and placing the caps on the sample bottles, multiple glove changes are required. After 
lowering and raising the WBS, a change of gloves is required for the single sampler 
technique before the sample bottle may again be handled. 

Samples taken using a WBS should be obtained using the following steps:  

 Lower WBS into stream to rinse the equipment with stream water 
 Raise the WBS and secure a sample bottle into the sampler 
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 For containers requiring rinsing, lower empty sampler into stream, and fill the 
bottle ~1/4 full 

 Raise the WBS, shake the bottle and discard water.  Repeat 2 more times. 
 After rinsing the bottle three times, lower the bottle and fill with stream water 
 Use the stream water to triple rinse all other sampling bottles, if required. 
 To obtain a water sample, secure the bottle to the WBS, uncap sample bottle 

(place the cap open side down on a clean surface to avoid atmospheric 
contamination) 

 Lower the WBS and submerge bottle completely and collect sample. 
 Before capping the sample bottle, use some of the sample water to rinse the 

cap 
 Preserve sample as required and store. 

 
Filtered Samples 
Some analyses may require the collector to filter the stream sample prior to delivering it 
to the lab.  The Division of Water currently utilizes two techniques for filtering stream 
samples:  The hand pump and the peristaltic pump.  Gloves should be worn to prevent 
cross contamination. 
 
Hand Pump Technique 
 

 Collect the stream sample using the grab sample methodology. 
 Triple rinse funnel, funnel filter base and flask with DI water. 
 Single rinse the hand pump, the inside of tubing and tweezers with DI water. 
 Use clean forceps to place 0.45 µm paper filter onto funnel filter base. 
 Attach filter base to flask and connect the tubing from the hand pump. 
 Pour 50 mL DI water into funnel. 
 Filter, rinse and discard DI water. 
 Invert the bottle that contains the stream sample water to be filtered several 

times in order to re-suspend any settled materials. 
 Pour 50 mL of the stream sample water into funnel. 
 Filter, rinse and discard sample water. 
 Pour enough stream sample water into the funnel to provide enough finished 

sample for rinsing the storage bottle and for analysis. 
 Filter and fill an appropriate sample bottle 1/4 with the sample water. 
 Loosely cap bottle, shake vigorously and rinse water . 
 Repeat for total of three rinses. 
 Fill the sample bottle with filtered stream sample water, leaving enough air 

space between the water surface and the top of lid to allow for water 
expansion during freezing. 

 Preserve sample accordingly. 
Peristaltic Pump Technique 
 

• Collect the stream sample using the grab sample methodology.  
• Set up peristaltic pump with tubing.  
• Attach capsule filter to one end of the tubing.  
• Place the free end of the tubing in a DI water source. Hold the filter end over a 

waste container.  Turn on the pump and run an appropriate amount of DI water 
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through the tubing and through the filter in order to rinse.   
• Leaving the pump running, remove the tubing from the DI water source and drain 

as much of the fluid remaining in the system as possible. Shaking the capsule 
filter may facilitate removal of the entrained water.  

• Place the free end of the pump tubing into the bottle containing the stream sample 
water.  

• Filter about 50 mL of sample water into the waste container.  
• Transfer capsule filter over an empty sample bottle opening and filter enough to 

fill ¼ full.   Cap and shake bottle to rinse and discard rinse water.  Repeat for a 
total of three rinses.  Rinsing is not necessary if using a pre-cleaned bottle.  

• Transfer capsule filter over the rinsed sample bottle and filter enough stream 
water to fill the bottle, leaving enough head space to allow for mixing.  

• Preserve sample accordingly. 
 
The following should be taken into consideration when collecting filtered samples: 

1. Filtering apparatus should be set up in such a manner to prevent 
environmental contamination, particularly when filtering for dissolved metals. 

2. Orthophosphate and dissolved metals samples should be filtered within 15 
minutes of collection and before adding preservatives (40 CFR Part 136, 
2007). 

3. Ultra-pure deionized water and pre-cleaned sample bottles should be used 
when filtering for dissolved metals. 

4. New, pre-cleaned pump tubing must be used for each sample when filtering 
for dissolved metals. 

 
Automatic Samplers 
The manufacturer’s instruction manual for each model of instrument used should be 
consulted when performing this type of sampling technique.  Automatic samplers must be 
calibrated prior to deployment to ensure accurate stream sample volumes are obtained for 
analysis.  Calibration should also be verified after samples are collected. 
 
Bacteria Sampling 
Water samples collected for analyzing bacteria should be collected in the centroid of flow 
in a section of stream where complete mixing is evident.  The sampler should face 
upstream and approach the site from downstream ensuring no disturbed streambed 
sediments contaminate the sample.  If additional work is planned upstream of the sample 
site, the water samples must be taken first.  Gloves should always be worn to minimize 
cross contamination.  The following procedure for collecting water for bacteriological 
analysis should be followed: 
 

 Use pre-treated, and pre-labeled sample bottles.  Do not pre-rinse prior to 
collecting the sample. 

 Point the mouth of the bottle directly over the surface of the water.  If the 
bottle contains a preservative, angle the mouth so as not to spill the 
preservative. 
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 Dip and draw the bottle beneath the water surface, and through the water 
column in one swift motion, such that the bottle is filled to the inscribed ‘fill 
line’. 

 Do not pour off excess water.  If the bottle is filled above the 100ml fill line, 
the excess will be decanted during laboratory analysis. 

 If adequate volume is not obtained on first effort, do not reuse the bottle.  Use 
a new, un-contaminated bottle and repeat the procedure.  

 Close and secure the sample bottle lid immediately. 
 Preserve sample accordingly. 

 
If a stream is not wadeable then a rod and reel set-up should be used following the 
methodology described below.  Gloves should always be worn to minimize cross 
contamination. 

 
 Use pre-treated, and pre-labeled sample bottles.  Do not rinse prior to 

collecting the sample. 
 Attach the sample bottle directly to the test line on the rod/reel set-up. 
 Lower the bottle to the stream surface from a midstream point if possible. 
 Collect sample by approximating a ‘sweeping’ motion through water. 
 Do not pour off excess water.  If the bottle is filled above the 100ml fill line, 

the excess will be decanted during laboratory analysis. 
 If an adequate volume is not obtained on first effort, do not reuse bottle; use a 

new, un-contaminated bottle and repeat the procedure.  
 Close and secure the sample bottle lid immediately. 
 Preserve the sample upon returning to the vehicle and store. 

 
If a lake is being sampled, use the best method available - either wading or rod 
and reel with safety concerns being met while using the same steps as listed 
above.   

4I.3 Sample Preservation 
All surface water samples should be collected in the appropriate bottles and preserved in 
the correct manner, as dictated by 40 CFR Part 136 (2007) (Appendix A).  Sample 
preservation should occur within 15 minutes of collection in the field (40 CFR Part 136, 
2007).  All labels on sample containers that have been preserved with chemicals must 
include the type of preservative used.   
 
Refer to the Sample Control and Management SOP (KDOW 2009) for specific 
requirements for sample preservation documentation as it pertains to chain-of-custody 
records. 
 
4I.4 Sample Storage and Transport 
Samples should be stored in containers that are free of possible contaminants.  Sample 
bottles may be placed inside of sealed food grade plastic bags prior to being stored on ice 
in coolers if cross contamination is deemed a strong possibility.   
 
Refer to the Sample Control and Management SOP (KDOW 2009) for specific 
requirements about sample storage and transport. 
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4I.4 Chain of Custody 
All surface water samples should be accompanied by accurate and traceable sample COC 
documentation.  Refer to the Sample Control and Management SOP (KDOW 2009) for 
specific requirements. 
 
4J  Data and Records Management  
Results of water chemistry analyses performed by ESB will be stored in their Laboratory 
Information Management System (LIMS) and a certified report will be sent to the sample 
collector and the project manager.  The results of water chemistry analyses performed by 
other laboratories should be mailed (physically and electronically) to the project manager.   
 
Results of bacteriological analysis performed by Water Quality Branch (WQB) personnel 
will be recorded on bacteriological bench sheets (Appendix B).  All fields on the bench 
sheet will be filled out appropriately at the time of analysis.  Any changes to entered data 
should be crossed out with one line, initialed, and dated.  If necessary, data qualifying 
statements for changes must be written on the bench sheet, initialed, and dated.  Bench 
sheets will be retained in laboratory logbooks. 
 
COC records for all samples delivered to a laboratory for analysis shall be retained using 
the guidelines established in Standard Operating Procedure for Sample Receiving and 
Custody (DES 2007).  The original COC records for samples are returned to the project 
manager following the processing of samples for analyses.  Copies of the original COC 
documentation submitted for shipped samples should be procured prior to shipping the 
samples.  Copies of COC documentation and the original COCs shall be stored in bound 
logbooks.   
 
Copies of the original COC documentation submitted to contract laboratories shall be 
obtained at the time of delivery of the samples.  These COC copies should be stored in 
project folders under the custodianship of the project manager or other designee.   

5.  Quality Control and Quality Assurance Section 
 
5A  Quality Control  
The types of quality control samples collected for various projects must be specified in 
the Quality Assurance Project Plan (QAPP).  The purposes of QC samples are to provide 
information on background conditions, isolate site effects, and evaluate contamination 
during sample transit or to evaluate field and laboratory variability.  Types of QC 
samples may include:   
 
Field Duplicate/Replicate Sample: A sample taken from the same location as the ‘regular 
grab’ sample, at the same time.  The sample is used to assess variability of environmental 
conditions at sampling sites. 

Field Split Sample:  A sample that is collected by initially collecting twice as much 
volume as is normally collected and then apportioning, after mixing, into two sets of 
containers.  This type of sample is used to assess analysis variability. 

Field Blank:  A sample that is prepared in the field using de-ionized or certified ultra-
pure water.  The water is poured into appropriate sample containers at specific locations 
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during a sampling event.  The sample is used to assess potential contamination from the 
environment, not associated with the source being sampled.  

Field Rinsate Blank/Equipment Blank: A sample used to assess the possible 
contamination level of equipment that is field cleaned and re-used on-site.  The sample is 
taken by rinsing field cleaned equipment with de-ionized water and collecting the rinse 
water to be submitted for analyses of all constituents that are normally collected using 
that piece of equipment.  

Trip Blank:  A sample used to assess the potential contamination level of sample storage 
containers during transit. 

 
5B  Quality Assurance 
 
5B.1  Cleaning of Field Equipment 
All equipment used to collect and process surface water samples must be properly 
cleaned prior to each sampling event.  All storage bins/containers used to house 
equipment within vehicles must also be cleaned on a regular basis.  The following 
procedures have been adapted from Chapter A3 of the USGS National Field Manual 
(Wilde 2004) and vary depending upon the types of samples that are collected using the 
equipment.  
 
Orthophosphate Filtering Equipment 
The filter funnel, tubing, flask and DI water storage bottles should be cleaned prior to 
each week of use employing the following technique.  Three clear HDPE washbasins are 
required.  One washbasin should be labeled “Detergent Wash”, one “Acid Solution” and 
the final “DIW”.  The detergent used for cleaning equipment must be certified phosphate-
free.  All washbasins used during the cleaning process must be pre-cleaned following the 
same procedures: 
 

1. Detergent Wash and Tap Water Rinse 
a. Don powderless nitrile gloves 
b. Place equipment in basin labeled “Detergent Wash” and soak equipment 

in a tap water/detergent mix for 30 minutes 
c. Fill tubing with solution and keep submerged for 30 minutes 
d. Scrub exterior and interior surfaces of equipment 
e. Rinse thoroughly with warm tap water to remove detergent residue 

 
2. Acid Soak and Rinse 

a. Don a new pair of gloves 
b. Place equipment and tubing into a washbasin labeled “Acid Solution”; ; if 

pieces of equipment contain metal parts, skip to Step 3.  
c. Fill washbasin with 5% HCl solution (ACS trace-element grade HCL; 5% 

by volume in DIW) or 10% nitric acid solution (ACS trace-element grade 
NO3; 10% by volume in DIW).  Equipment that will be used to collect 
nitrogen species samples should only be soaked in 5% HCL. 

d. Soak for 30 minutes; Stir solution occasionally to promote the detachment 
of organic and inorganic contamination from the equipment 
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3. DI Water Rinse 

a. Don a new pair of gloves 
b. Place equipment and tubing into a washbasin labeled “DIW” 
c. Rinse all equipment and tubing with DI water 
d. Place onto a clean surface to dry 
 

4. Clean Equipment Storage 
a. Place clean equipment in plastic storage bags 
b. Double bag tubing 

 
A rinsate blank should be collected from cleaned equipment, as project QA/QC 
objectives dictate. 
 
Dissolved Metals Filtering Equipment 
The tubing and Ultra Pure DI water storage bottles should be cleaned prior to each day of 
use in the field employing the techniques for cleaning orthophosphate filtering 
equipment, with one exception.  Clean tubing should be used for each sample taken.   
Therefore, it is advisable to pre-clean an appropriate amount of tubing for each day of 
sampling.  Ultra Pure DI water should replace DI water in all applicable steps and 10% 
nitric acid should be used.  All washbasins used during the cleaning process must be pre-
cleaned following the same procedures. 
 
Weighted Bottle Samplers 
Weighted bottle samplers must be inspected and documented each week of use to ensure 
that the equipment is working properly.  The samplers and sampler storage buckets 
should be cleaned using the following procedures: 
 

1.  Detergent Wash and Tap Water Rinse 
a. Don powderless nitrile gloves 
b. Place WBS in a basin labeled “Detergent Wash” and soak equipment in a 

tap water/detergent mix for 30 minutes 
c. Scrub exterior and interior surfaces of equipment 
 

2. DI Water Rinse 
a. Don a new pair of gloves 
b. Place WBS into a washbasin labeled “DIW” 
c. Rinse with DI water 
d. Place onto a clean surface to dry 
 

3. Clean Equipment Storage 
a. Store WBS in a clean bucket 

 
The samplers should be inspected for any areas where paint may be chipping away to 
eliminate/reduce the chance of contaminating metals samples and should be repainted 
with epoxy-based paint as needed. 
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5B.2 Sampling Supplies 
 
Sample Bottles   
Proper documentation for supplies (e.g. recording lot numbers and expiration dates), 
running appropriate blanks on supplies, discarding expired supplies and reporting to the 
appropriate branch and/or DOW QAO of results of any problems and corrective actions 
is the responsibility of the designated Supply Manager. 
 
Sample bottles shall be stored in such a manner to prevent unintentional contamination.  
Boxes of bottles shall remain closed until their use is required.  Loose bottles are to be 
stored within closed cabinets and should not be stored on bare floors.  Loose bottle caps 
must be stored in sealed containers or re-sealable storage bags. 
 
Contamination levels will be tested for every new lot of sample bottles.  Bottles that are 
not certified pre-cleaned will be triple-rinsed with DI water, filled with DI water and will 
be preserved appropriately.  The bottle should be labeled as “bottle blank” and the lot 
number and bottle type should also be designated on the bottle.  Certified pre-cleaned 
bottles will not be triple-rinsed, but will be filled with ultra-pure water and will be 
preserved appropriately.  The bottle should be labeled as “bottle blank” and the lot 
number and bottle type should also be designated on the bottle.   
 
Table 3 provides the types of analyses that will be performed for each bottle type and the 
type of water that should be used (DIW or UPW).  In order to pass QA testing, laboratory 
analysis results for all analytes should be less than the method detection limit (MDL).  
All holding times and preservation methods should follow the guidelines described in 40 
CFR Part 136 (2007). 
 

Table 3.  Sample Bottle Quality Assurance Measurements 
                                 

Bottle Preservative DIW or UPW Analyte 

1L (32 oz.) Natural HDPE round 

Cool to ≤6°C DIW 

Chloride, Fluoride, Hardness, Anion 
Scan, Sulfate, Turbidity, Total 

Dissolved Solids, Total Suspended 
Solids and Conductivity 

1L (32 oz.) Natural HDPE round 1 mL 1:1 H2SO4 (Sulfuric 
Acid), Cool to ≤6°C DIW 

Ammonia, Nitrate/Nitrite-Nitrogen, 
Total Kjeldahl Nitrogen, Total Organic 

Carbon and Total Phosphorus 
1L pre-cleaned HDPE cylinder 

round-natural 
2 mL 1:1 HNO3 (Nitric Acid), 

Cool to ≤6°C UPW 
Hardness and Total Recoverable 

Metals 
500 mL HDPE widemouth 

Nalgene Jar Cool to ≤6°C DIW Acidity and Alkalinity 
30 mL Nalgene narrow-mouth, 
high-density polyethylene bottle Filter, Cool to ≤6°C DIW Orthophosphate 
1L (32 oz.) Boston round amber 

marrow-mouth bottle Cool to ≤6°C, 1mL HCl UPW Low-level Hg 
125 mL Amber glass bottle, 

PTFE cap 
Cool to ≤6°C; 4 mL 
Monochloroacetic acid UPW Carbamates 

1L (32 oz.) Boston round amber, 
PTFE cap Cool to ≤6°C; 1 mL HCl UPW Herbicides 
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Bacteria sample bottles require three specific QA measures before sampling can occur.  
The procedures are listed below: 
 
Sterility Check 
The sterility of each new lot of sample containers must be tested prior to use following 
these procedures: 

 
• Randomly select one sample container from each lot. 
• Pour 25 ml of single strength sterile Tryptic Soy Broth (TSB) into the 

sample bottle.  
• Incubate the bottle and Broth for 24 hours at 35 C. 
• Check for turbidity (growth of bacteria). 

o If no growth occurs then the lot passes the sterility check and can 
be used for sampling. 

o If growth occurs, repeat the procedure. 
• If the lot fails twice, discard the lot of bottles and test a new lot of bottles. 
• Record results in the QA logbook.  

.  
Volume Check 
The volume of each new lot of sample containers must be tested prior to use to ensure 
that the accuracy of the 100mL fill line is within +/- 2.5 mL. 
 

• Fill a Class A Graduated cylinder to the 100 mL line 
• Pour the 100 mL into a sample bottle 
• If the marked 100 mL line on the sample bottle is different then the poured 

amount, use a 1 mL pipette to either add or extract water until the water is 
level with the 100 mL line. 

• Record the difference in the QA logbook.  
 

Fluorescence Check 
Sample containers must be checked for fluorescence if total coliform and E. coli are 
analyzed using an enzyme substrate test (e.g. IDEXX’s Colilert) 
 

• Add 100ml of DI water to a sample container. 
• Observe for fluorescence using a 6 watt, 365 nm, long wave UV lamp 
• If there is fluorescence, discard the lot of bottles, and test a new lot of 

bottles 
• If fluorescence does not occur, then the lost passes the fluorescence check 

and can be used for sampling. 
 
De-ionized Water 
De-ionized (DI) water is tap water that has been treated by passing through a standard de-
ionizing resin column filter.  Table 4 provides the criteria that DI water must meet to pass 
quality assurance testing for DI water that is made in-house in the DOW Biology 
Laboratory.  Specific conductivity and pH readings should be conducted monthly and all 
results should be logged in an appropriate laboratory QA/QC logbook.  DI water blanks 
should be submitted for contaminant analyses on a quarterly basis, or at least following 
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the replacement of resin column filters, which ever is more frequent.  All holding times 
and preservation methods should follow the guidelines described in 40 CFR Part 136 
(2007).  Records of DI water blank results will be kept electronically and a hard copy will 
be stored in an appropriate laboratory QA/QC logbook.  If the water is purchased 
commercially, all records of certification will be stored in the QA/QC logbook.   
 

Table 4.  QA Criteria for De-ionized Water (based on ASTM 1993, in part) 
 

Analyte QA Criteria 

Specific Conductivity  
≤5 micromhos/cm 
at 25°C 

pH 5.0 to 8.0 at 25°C  
Total Organic Carbon  No limit 
Sodium* <0.100 mg /L 
Chloride* <0.500 mg/L 
* Due to laboratory analysis restrictions, criteria has been based on ESB’s Limit of Detection (LOD) 
 
 
Ultra-Pure De-ionized Water 
If ultra-pure DI (UPW) water is made in-house, the water system should be tested 
quarterly, or at least following the replacement of the filter, which ever is more frequent.  
Records of UPW water blank results will be kept electronically and a hard copy will be 
stored in an appropriate laboratory QA/QC logbook.  If the water is purchased 
commercially, all records of certification will be stored in the QA/QC logbook.  The 
water should meet the following conditions:  The water must not contain detectable total 
recoverable metals or dissolved ions above one half (1/2) the method detection limit as 
defined by laboratory analysis, the water must meet the criteria in Table 4, and the water 
must meet the following criteria (ASTM 1993): 
 

o Conductivity = <1.0 micromhos/cm at 25 degrees C 
o Total Organic Carbon* = <0.50 mg/L 
 

* Due to laboratory analysis restrictions, criteria has been based on ESB’s Limit of Detection (LOD) 
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7.  Appendix A: 40 CFR Part 136 
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Appendix B:  WQB Microbiology Lab Bacteriological Analysis Bench Sheet



WQB MICROBIOLOGY LAB  BACTERIOLOGICAL ANALYSIS BENCH SHEET 
Month________ Year_______ Page ____ of ____ 

Volume/   
Dilution 

Date/Time 
Read 

TOTAL COLIFORM 
Calculated 
Number per 

100 mL 

E. coli 
Calculated 

Number per 
100 mL 

Sample Number     
and Date 

Collector 
Time 

Analyst 
Time Sample ID/Sample Source 

24 Hrs Number 
per 100 

mL 

24 Hrs Number 
per 100 

mL LC SC LC SC 

                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
revised 1/07/11 by JS             
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