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APPENDIX B

Laboratory Checklist for Field Inspectors & Permittee Self-Evaluation

STP Parameters

Inspector:  

Inspection Date:  


Facility Name:  

Permit #:  


Address:  







Facility Laboratory Contact:  



Title:  



Phone #:



Contractor Laboratory Name:  


Contract/Title:  



Phone:  


Address:  


                


A.
General:(items to be checked for each parameter):
Y/N





1.
Method employed consistent with 40 CFR  listing?

Y/N


2.
Holding time (time off of compositor or grabbed to time analysis begun) consistent with 40 CFR listing?

Y/N


3.
Preservative consistent with 40 CFR listing?


Y/N


4
Container (plastic or glass) consistent with CFR 40 listing?


Y/N


5.
DMRQA File:
Y/N





a.
Does the facility maintain a DMRQA record file?
Y/N


b.
Is a parameter problematic?  Is there any pattern to the problem (always high or low)?
Y/N


c.
If so, what corrective action has the facility taken?









d.
Does the facility need/request technical assistance?
Y/N


e.
Does the facility routinely analyze purchased QC samples?
Y/N




NOTE:  These should be (SUGGESTION) analyzed quarterly.  THIS HAS BEEN FOUND TO BE THE BEST METHOD TO IMPROVE DMRQA PERFORMANCE.





f.
Has the facility received a copy of 40 CFR Part 136?
Y/N




6.
Analytical Records





a.
Analytical results consistent with DMR?
Y/N

Date of DMR Checked 





NOTE:  SPOT CHECK TO MAKE SURE LAB RESULTS END UP USED FOR DMR 





B.
Field Parameters (temperature, pH, DO and Total Residual Chlorine (TRC):





DO and Temperature not tested by DMR QC samples.





1.
General:





a.
Analyzed without delay (exception fixed Azide-Winkler can be held 
8 hrs.)?
Y/N

b.
Are the samples grabs, not composites?
Y/N

c.
If permit requirement is Min/Max, are all measurements considered directly for violation, i.e. not averaged?
Y/N

d.
If permit requirement is continuous, is each hour in which the limit is exceeded considered a single violation?
Y/N

e.
Written record of equipment calibration?
Y/N

f.
Continuous monitor only:  Calibration frequency determined by stability (need) as indicated using calibration records.  Does the calibration record show/prove that the instrument does not require adjustment for the periods between calibration periods?
Y/N

g.
Measurement/calibration procedure viewed by the inspector?
Y/N




2.
Temperature:





a.
Instrument (thermometer or thermistor calibrated yearly against thermometer traceable to NIST thru expected range?
Y/N

b.
Record of calibration?


c.
Increments sufficient for permit compliance?
Y/N

d.
Is the mercury without separations?
Y/N

e.
Is the thermometer immersed directly in the sample (not a grab sample)?
Y/N




NOTE:  Thermistor devices are permitted but must be calibrated.





3.
pH:





a.
Calibration includes two buffers that bracket the expected pH of the sample and checked with a third buffer?


Y/N

NOTE:  Use a 4.0 and a 10.0 buffer to calibrate every day.  Check calibration with a 7.0 buffer before each use.  The 7.0 check is a verification of meter calibration.  If pH of verification varies by + 0.1 S.U.  Then recalibration using two buffers should occur.




b.
Have reference buffers exceeded manufacturer’s recommended shelf-life (usually on label)?
Y/N

c.
Buffers discarded if solids present or algal growth?
Y/N

d.
Portion of buffer used for calibration discarded?
Y/N

e.
Buffer stirred during calibration?  Sample stirred during analysis?
Y/N

f.
Electrode rinsed with lab. pure water with each use?
Y/N

g.
Temperature of reference buffers close to that of samples or temperatures or adjusted or electronic compensation applied.
Y/N

h.
Record of calibration?
Y/N




4.
Dissolved Oxygen:





a.
Sample aeration avoided during sampling?
Y/N

b.
Electrode:  calibrated as per manufacturer’s recommendation?
Y/N




NOTE:  recommend air saturated with water with periodic verification using another technique, e.g. Azide-Winkler.





c.
Electrode:  probe has temperature compensation?
Y/N




NOTE:  Temperature affects the DO readings and electronic correction must be applied to correct DO output.





d.
Winkler: titrant concentration routinely verified or purchased certified?  Record of calibration maintained?
Y/N




NOTE:  “titration” is the process of using one solution with a known concentration (“Titrant”) to determine the concentration of another solution, e.g., sample or 2nd titrant.




e.
Record of calibration?
Y/N




5.
Residual Chlorine:





a.
Sample taken with a minimum of aeration?
Y/N

b.
Titration methods:  Titrant concentration routinely verified and recorded?
Y/N

c.
Spectrophometric Method: Calibrated as per manufacturer’s recommendation?
Y/N

d.
Record of calibration?
Y/N

C.
Other Parameters:





1.
CBOD (Biochemical Oxygen Demand):





Microbiological organisms consume the organic material in the sample.  As they digest this material they consume oxygen (just as man does).  The oxygen consumed (demanded) is the BOD of the sample.  Oxygen is measured using an electrode or a chemical method (Axide-Modified Winkler).




a.
Chlorinated samples tested for chlorine?  Residual chlorine is destroyed (dechlorinated) with Sodium Sulfite, not Sodium Thiosulfate?
Y/N

b.
Dechlorinated samples are “seeded”, i.e., source of microorganisms added? Seed Source:  

Y/N

c.
Blank analyzed, with each set of samples?
Y/N




NOTE:  Labs frequently have problems with elevated blanks.  The blank must have a BOD of <0.2 mg/L BOD.  If the facility is having difficulty with high blanks, then they need technical assistance.




d.
The number and levels of sample dilutions reliably result in at least one with dissolved oxygen depletions of at least 2 mg/L, yet have 1 mg/L of DO at the completion of the 5 day incubation?
Y/N




NOTE:  A standard can be prepared with glucose and glutamic acid.  the laboratory should analyze such a standard with each set of samples.  Glucose/glutonic acid BOD should be 200 + 37 mg/l.





e.
If an inhibitor to nitrification is employed does the permit specify CBOD5?
Y/N




NOTE:  The inhibitor TCMP stops the growth of bacteria that consumer ammonia and nitrite for energy.  This lowers the measured oxygen demand (called CBOD5).





f.
If facility is having trouble with BOD on the DMRQA, have they received the essay entitled “BOD Survivor’s Guide” (available from EPA CRL Region III)?
Y/N




2.
Fecal Coliform:





This test measures the concentration of a particular group of bacteria associated with the feces of warm blooded animals.  It uses differences in food (media) preference and differences in tolerances to elevated temperatures (44.5°C) to distinguish fecal coliform from other types of bacteria.  Two different methods are used.  Membrane filtration, in which the bacteria are filtered out and the filter is placed on growth media (food) and incubated at 44.5°C.  In 24 hours a blue spot (colony) on the filter indicates each of the original fecal coliforms.  The other method, multiple tube method (MPN), involves adding different amounts of the sample to a set of tubes containing growth media and a smaller inverted test tube.  Presence of fecal coliforms is indicated by cloudiness of the growth media after incubation and gas bubbles in the inner tube.  Quantitation for this method is based on a statistical method called “the most probable number”.





NOTE:  DMRQA does not evaluate the fecal coliform analysis.





a.
Has the permittee been informed of the pros and cons of membrane filtration vs. multiple tube techniques?
Y/N




NOTE:  The membrane filtration method is allowed per 40 CFR, Part 136 but in cases of controversy the multiple tube method is considered the referee method in chlorinated effluents.  The problem often encountered is that the filtration technique is widely used because it is simple and easier for the non-microbiologist.  However, the filtration technique does not bath the bacteria in media and if they are stressed already (chlorinated samples) they may die.  In addition, if the sample contains significant solids or slime, the bacteria as they grow/multiple will not form easily discernible colonies on the membrane filter.





b.
Are the colonies well defined (circular with clear edges)?
Y/N

c.
Are at least three different volumes of samples filtered?
Y/N

d.
For MPN are three different dilutions used and each dilution run as five tubes of media each?
Y/N

e.
Are appropriate volumes of sample filtered so that at least one plate has 20 to 60 colonies?
Y/N




NOTE:  If “greater-than-values” frequently occur the number of different volumes filtered should be increased.





NOTE:  “Greater-than” results occur when more than 60 colonies are obtained on the most dilute sample filter.  The results are invalid.  All that is known is that the true result is greater than the result reported.  This is avoided by analyzing more dilute (or smaller) portions of the samples.





f.
Can the temperature of the incubator be verified to be 44.5 + 0.2°C during incubation?
Y/N

g.
Incubator temperatures and water bath temperature records must be maintained, (is temperature recorded)?
Y/N

h.
Is the thermometer marked with 0.1°C increments?
Y/N

i.
All thermometers calibrated against traceable NIST thermometer yearly?
Y/N

j.
Is thermometer calibration documented, and thermometers tagged with the calibration results, including target reading, calibrate date, initials of analyst and variance.
Y/N

k.
Are grab samples taken directly in sterilized containers containing de-chlorination reagent (Na-thiosulfate)?
Y/N




NOTE:  If incubator temperatures are not stable, check to make sure ambient (room) temperature is controlled.





3.
Total Suspended Solids (Non-filterable Residue)





The suspended solids are filtered using a glass fiber filter (heat resistant) filter.  The filter or filter and holder (gooch crucible) are weighed before and after sample filtering-- the difference is the sample TSS.  After the filter is dried it is placed in a desiccator to cool until weighings are performed.  A desiccator is a cabinet or bell-jar that contains desiccant.  This material adsorbs water, so that water weight does not get “counted” as if it were TSS.  The desiccant should be of the type that indicates the degree of moisture by color.





a.
Is the desiccant the color indicating type?
Y/N

b.
Is the analytical balanced level and zeroed before each weighing?
Y/N

c.
Is the drying oven set to 103-105°C and is it able to reliably hold this temperature for the minimum one hour drying time?
Y/N

d.
Glass fiber filter used?
Y/N

e.
Are filters prewashed?
Y/N

f.
Weighings (initial filter weight and sample weight after drying) verified by repeating the weighings?
Y/N




NOTE:  Repeat the cycle of drying, cooling in a desiccator, and weighing until a constant weight is obtained or until the weight change is less than 4% of the previous weight or 0.5 mg, whichever is less.





4.
Total Phosphorus





Phosphorus is a basic component of organisms.  It is used in cellular membranes, energy storage and utilization, genetic material, etc.  Phosphorus and Nitrogen are critical to algal growth and play a critical role in eutrophication of rivers, lakes, etc. Phosphorus can be chemically bound in a number of different compounds/structures.  the total phosphorus method digests all the various forms using a strong acid and  bleaching agent to one form called “orthophosphate”.  The orthophosphate concentration, is then determined by reacting it with several reagents (potassium antimony tartrate, ammonium molybdenate and ascorbic) which form a blue complex with orthophosphate.  The amount of blue color in solution is compared to standards (have known concentrations of orthophosphate) which have been treated with the same chemical reagents.  An analytical instrument called a spectrophotometer is used to indirectly measure the amount of blue color by determining how much light is absorbed by the solutions.





a.
Is the digestion, the Persulfate Method (method 4500-P.B.) 18th edition of Standard Methods (APHA)?  Ammonium or Potassium Persulfate + Sulfuric Acid added to sample; sample boiled gently for 30 + minutes; cooled and neutralized with NaOH.


Y/N



b.
Colorometric determination





(1)
Is the colorimetric method the Ascorbic acid ammonium molybdenum method 4500-P.E. 18th APHA?
Y/N

Is the spectrophotometer set to 650 or 880 for the wavelength of light?
Y/N

Is the mixed color reagent solution discarded after 6 hours?
Y/N

Is a documented curve on file?
Y/N




(2)
Is an EPA approved kit method used (eg., EPA approved HACH)?
Y/N




NOTE:  The spectrophotometer must be calibrated.  For spectrophotometers reading in percent absorbance or transmittance, a standard curve constructed using six standards and a blank (plot of concentration of standards vs. the instrument reading--absorbance of light) must be on file, or this calibration must be performed with each analysis.  At least two standards (check standard), which bracket the concentration measured for the sample, must be analyzed with each set of samples.  These standards and a blank must be analyzed with each set of samples, even with direct readout (ppm or mg/L) spectrophotometers.





c.
Are check standards and the blank treated the same as samples (digested, etc.)?
Y/N




5.
Ammonia Nitrogen





Nitrogen is a basic component of organisms.  It is used in protein (basic building block of living things).  Phosphorus and Nitrogen are critical to algal growth, which play a critical role in the eutrophication of rivers, lakes, etc.  Nitrogen can be chemically bound in a number of different compounds/structures.  Ammonia nitrogen is one of the simplest forms of nitrogen (nitrogen combined with hydrogen).  The ammonia nitrogen concentration is determined by reacting it with reagents which generates a colored complex (Nessler’s and Automated phenate methods) or by titration with standard acid or using an ion specific electrode.


All methods:






a.
Is the sample preserved with H2SO4 to pH<2 and 4°C.?
Y/N

b.
Is ammonia free deionized water used for blanks, standards and all reagents?
Y/N

c.
Are blanks and standards distilled and treated like samples?
Y/N




NOTE:  Under acidic conditions ammonium is formed which, is a water soluble compound that stays in solution.  Under basic conditions ammonia is formed, which is a gas and is quickly lost to the air.





Preliminary  Distillation:





a.
Is the sample distilled as the first step in the analysis.  If not, is data on file to prove that distillation is not necessary, i.e., same result is obtained whether you distill or not (this data should be submitted to the state or EPA Authority for review)?
Y/N




NOTE:  In the distillation step, the acid preserved sample is adjusted to basic conditions while in a closed system.  The solution is heated and the ammonia boils over and is trapped in an acid solution as ammonium.





b.
Is the distillate from the still collected in an acid solution  (boric acid)?
Y/N




Titration method:





a.
Is concentration of the titrant (H2SO4) verified vs. sodium carbonate (primary standard) and the results recorded?
Y/N




Colorimetric Method (Nessler’s):





a.
Is a documented curve on file?
Y/N

b.
Are a blank and at least two standards which bracket the sample concentration run with each set of samples?
Y/N




NOTE:  Refer to note in Total Phosphorus method





NOTE:  The spectrophotometer must be calibrated.  A standard curve (plot of concentration of standards vs. the instrument reading (absorbance of light) must be on file if this calibration is not performed with each analysis).  At least two standards which bracket the concentration measured for the sample must be analyzed with each set of samples.  These standards and  a blank must be analyzed with each set of samples.


Ammonia-Selective Electrode Method





a.
Is a series of standards prepared covering the concentration range of the samples?
Y/N

b.
Is electrode calibrated according to the manufacturer’s instructions?
Y/N

c.
Is a sufficient volume of 10 NaOH solution added to standards and sample to raise pH above 11?
Y/N

d.
Are samples + standards stirred with a magnetic stir bar?
Y/N

e.
Stirring rate maintained throughout calibration and testing procedure?
Y/N




NOTE:  Stirring rate should not pull air bubbles into the solution.





NOTE:  Do not add NaOH until the electrode/s is placed in the solutions (samples and standards) and is stirring.  Since the pH adjustment results in the Ammonia coming off as a gas, this precaution helps make sure the electrode will measure it before much is lost.
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