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Empirical TestEmpirical Test
Method Defined ParameterMethod Defined Parameter

BODBOD
The Amount of  OThe Amount of  O22 used used 
to Decompose Organic to Decompose Organic 
Matter through Matter through 
OxidationOxidation
CBOD and NODCBOD and NOD

NODNOD
Protein DegradationProtein Degradation
NH3, NO2, NO3NH3, NO2, NO3

CBODCBOD
Hydrocarbon OxidationHydrocarbon Oxidation
Inhibits Nitrifying OrganismsInhibits Nitrifying Organisms



The Mechanics are The Mechanics are 
Simple:Simple:



Measure a sample



Measure 
Dissolved 
Oxygen



“Bake” @ 20°C 
for 5 days



Measure 
Dissolved 
Oxygen



The Devil’s in The Devil’s in 
the Detailsthe Details



Sample Receipt & Sample Receipt & 
AssessmentAssessment

Received at ≤ 6° CReceived at ≤ 6° C
48 hour holding time48 hour holding time
pH range:  6.0 pH range:  6.0 –– 8.58.5
No Residual ChlorineNo Residual Chlorine

NaNa22SOSO33 to removeto remove
DO NOT ADD EXCESS!DO NOT ADD EXCESS!



Reagent PreparationReagent Preparation
Prepare per MethodPrepare per Method
Dilution Water Dilution Water 
Temperature: 20 ± 3°CTemperature: 20 ± 3°C

Saturate by shakingSaturate by shaking
or aerationor aeration

Use until DO depletionUse until DO depletion
exceeds 0.2 mg/L exceeds 0.2 mg/L 

24 hours recommended24 hours recommended



Sample  PreparationSample  Preparation

Temperature :  20±1°CTemperature :  20±1°C

•More than a few
•A small number 
•Consisting of a number 
more than two, but not very 
many
•Five recommended for 
unknowns

How many dilutions?How many dilutions?
“several” “several” --

Nutrient RequirementNutrient Requirement
>67% sample requires additional >67% sample requires additional 
nutrientsnutrients

Aerate SampleAerate Sample



Sample  PreparationSample  Preparation
SeedingSeeding

What is it?What is it?
Use when samples were known to be Use when samples were known to be 
chlorinatedchlorinated
Add measured amount Add measured amount toto BOD bottle  BOD bottle  

Determine Initial DODetermine Initial DO
DO >9 mg/L DO >9 mg/L -- SupersaturationSupersaturation

Stopper ContainerStopper Container
No Air BubblesNo Air Bubbles
Water SealWater Seal



QC CriteriaQC Criteria

BlanksBlanks
Dilution Dilution -- Uptake <0.2 mg/L (0.1 mg/L Uptake <0.2 mg/L (0.1 mg/L 
preferredpreferred
Seed Blank Seed Blank –– Uptake 0.6 Uptake 0.6 –– 1 mg/L1 mg/L

GGA GGA –– 198 ± 30.5 mg/L198 ± 30.5 mg/L
CBOD have lower recoveriesCBOD have lower recoveries



Sample ResultsSample Results
SamplesSamples

At least 2 mg/L depletion At least 2 mg/L depletion andand
1.0 mg/L residual1.0 mg/L residual

Calculate all Dilution Results meeting Calculate all Dilution Results meeting 
criteriacriteria
Report an average of all results that:Report an average of all results that:

Meet the Depletion and Residual CriteriaMeet the Depletion and Residual Criteria
andand

Dilution Series does not Exhibit ToxicityDilution Series does not Exhibit Toxicity



Records to ReviewRecords to Review
Transmittal Form from FieldTransmittal Form from Field

Verify date and time of collectionVerify date and time of collection
Sample Receipt RecordsSample Receipt Records

Verify Acceptable Receipt TemperatureVerify Acceptable Receipt Temperature
Reagent RecordsReagent Records

Verify Dilution Water PreparationVerify Dilution Water Preparation
Verify GGA Standard ReceiptVerify GGA Standard Receipt
Verify Reagent ReceiptVerify Reagent Receipt











Records to ReviewRecords to Review

Incubator LogsIncubator Logs
20±1°C on 20±1°C on each test dayeach test day (5 days!)(5 days!)
Calibrated ThermometerCalibrated Thermometer

DO CalibrationDO Calibration
Standard Standard Type(sType(s))
Initial and ContinuingInitial and Continuing



Temp not 
Monitored on 
all 5 days of 
incubation



Records to ReviewRecords to Review
BOD WorksheetsBOD Worksheets

Date and Time of  Initial Set UpDate and Time of  Initial Set Up
Date and Time of Final ReadingDate and Time of Final Reading
Records of pH, residual Chlorine and Records of pH, residual Chlorine and 
Temperature ChecksTemperature Checks
Volumes ofVolumes of

GGAGGA
SeedSeed
BlankBlank
SamplesSamples



No Seed Blank
Supersaturation? Temp 
problem
No standard or reagent links
pH check??
Residual Chlorine?



Records to ReviewRecords to Review

BOD WorksheetsBOD Worksheets
Initial and Final DO ReadingsInitial and Final DO Readings
Analysts’ InitialsAnalysts’ Initials
Links to reagents receipt/preparationLinks to reagents receipt/preparation



Seed Calculation:
(3.39÷21)*4=.6457 per 4 mL





Seed Calculation:
F=2÷5 =0.4
Avg depletion=(2.68+2.98) ÷2 =2.83

100[(98.94-4.84)-(279*.4)]1.67



90.2

11.7

222





More Dilutions??



Tricks of the TradeTricks of the Trade

Verify Adequate DocumentationVerify Adequate Documentation
Verifying Method ComplianceVerifying Method Compliance

Interview the Interview the Analyst(sAnalyst(s))
Proper Sample Preparation?Proper Sample Preparation?

Residual Chlorine Removal & pHResidual Chlorine Removal & pH
Aeration and TemperatureAeration and Temperature
Appropriate Number of Dilutions Appropriate Number of Dilutions 
Dilution Technique and SeedingDilution Technique and Seeding
CalibrationCalibration



Tricks of the TradeTricks of the Trade

Verifying Method ComplianceVerifying Method Compliance
Interview the Data ReviewerInterview the Data Reviewer

Acceptable QCAcceptable QC
Blank acceptabilityBlank acceptability
GGA acceptanceGGA acceptance

Proper Sample AssessmentProper Sample Assessment
Toxicity AssessmentToxicity Assessment
Proper Data ReductionProper Data Reduction
Proper ReportingProper Reporting



T F Question

Samples must be analyzed within 36 hours of collection.

Sample pH isn’t important.

Samples must be free from residual chlorine.
Use Sodium thiosulfate to dechlorinate samples
You can prepare and store dilution water for 72 hours
Samples must be warmed to room temperature
How many dilutions must be prepared?
You can have a 100% dilution
All samples must be seeded
What is an acceptable residual in a laboratory blank?
When analyzing CBOD, the GGA standard may be outside 
the ±30.5 mg/l criterion
The reported result must be the average of all dilutions

48

6.0 – 8.5

Sodium sulfate
24

20 ±1°

Nutrients & Seed

≥3

<0.2




