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Objective

• Introduction to sampling
• Various methods of sampling
• Sampling importance in Stormwater Management
• QA and QC to be followed in sampling
• Field sampling case study
• Conclusions
• Reference: Stormwater Effects Handbook 

– G. Allen Burton, Robert E. Pitt

Introduction

• To find information about a subject of 
interest

• Methods used to get information are 
Census, experimentation and sampling

• Census is generally carried out over the 
entire population. Costly, time consuming 
and often not possible.

Introduction

• Sampling is a way to obtain information 
about a large group by examining a 
smaller, randomly chosen selection (the 
sample) of group members. 

• Sample collected should be a 
representative sample.
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Methods of Sampling

• Haphazard sampling
• Judgment sampling
• Probability sampling
• Search sampling

Probability Sampling

• Simple random sampling
• Stratified random sampling
• Multistage sampling - Commonly used and 

is associated with the required sub 
sampling of samples obtained in the field

• Cluster sampling
• Systematic sampling

Sampling Importance in 
Stormwater Management 
• To determine the quality of stormwater
• The effect of urbanization on stormwater.

Eg : Street runoff, roof runoff
Eg of pollutants: Suspended solids, Nutrients,    

bacteria, heavy metals, Organic matter
• To find the inappropriate discharges to storm 

drains
• Effectiveness of control devices
• To formulate regulations for stormwater runoff 

Eg: NPDES Phase I, and II

Issues in Sampling

• Before sampling
• While sampling
• After sampling
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Before Sampling
• Determine the objectives of sampling
• Experimental Design
• Number of samples required
• Site characteristics
• Data monitoring/logging equipment
• Determine appropriate sample volume
• Selecting right field equipment with minimal 

effect on sample characteristics
Eg: Samplers, flow meters

Source: Stormwater Effects Handbook

Number of Samples

Source: Stormwater Effects Handbook Source: Stormwater Effects Handbook
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Data Quality Objectives

• When designing a plan, one should look at 
the study objectives and ask:

- How will the data be used to arrive at 
conclusions?

- What will the resulting actions be?
- What are the allowable errors be?

While and After Field Sampling

• Documentation is very important during 
and after the field sampling

• Collection and preservation of samples
• Analyzing the samples for pollutants by 

priority
• Cleaning sample bottles as per ASTM 

standards

Source: Stormwater 
Effects Handbook
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QA/QC
• All samples are chilled on ice or in a 

refrigerator at 4°C (except for the HNO3-
preserved samples for heavy metal analyses) 
and analyzed within the holding times shown 
below:

• Immediately after sample collection or upon arrival in the laboratory: 
pH and microorganisms 

• Within 24 hours: toxicity, ions, color, and turbidity 
• Within 7 days: GC extractions, solids, and conductivity 
• Within 40 days: GC analyses 
• Within 6 months: heavy metal digestions and analyses 

Samplers

Source: Stormwater Effects Handbook

Source: Stormwater Effects 
Handbook

Sampler Issues

• Required sample line velocities to 
minimize particle sampling errors
- Typical sample lines are Teflon-lined 
polyethylene and are 10mm in dia

Source: Stormwater Effects Handbook
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Sampler Issues

• Automatic sampler line flushing
- First, sample line is back flushed to 
minimize sample cross over and to clear 
debris from the sample intake
- Sample is collected
- Finally, the sample is back flushed again 
before going into sleep mode to await next 
sampling instruction

• Time or flow composite sampling

• Eg: A volume of 1850ml fills a 10mm (3/8in) dia sample line that is 
7.5m or 25ft long. If a sample volume of 350ml is to be collected for 
each sample interval, what is the total volume of water pumped by 
the sampler for each sample instruction?

- Back flush line  1850 mL
- Fill tube            1850 mL
- Collect sample   350 mL
- Back-flush line  1850 mL

Field Sampling Case Study

• Research Objectives
- Test Upflow FilterTM for treatment of 
stormwater 
- Test the performance of Upflow FilterTM

at various flow rates and at different 
sediment concentration loads
- Develop and demonstrate effectiveness 
of upflow filtration setups for the treatment 
of stormwater runoff

Preliminary Site Analysis
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Conclusion of Priliminary Site 
Analysis
• The statistical tests showed that the 

variability of the stormwater concentrations 
was much more varied between the 
storms than for between the sampling 
locations. 

• Supports experimental design to install the 
inlet tests at a site that has the desired 
physical properties and to include many 
events for analyses. 
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SBIR2 field test site, Tuscaloosa, AL, City Hall 
and public works vehicle parking area, 0.8 
acres.
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Test area drainage 
area characteristics, 
Tuscaloosa, AL
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April 26, 2005
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AfterBefore

Dekaport/USGS 
Cone Splitter 

(Teflon and stainless 
steel)

Side
Bottom

Top

After

2210761390E-Coli (mpn/100 mL)
60.60.64

Total Phosphates 
(mg/L)

00.40.4Nitrates (mg/L)
90.210.23Ammonia (mg/L)
6845141

COD (mg/L)
157588Total Solids (mg/L)
5142.485.6Turbidity (NTU)
323653

Suspended Solids 
(mg/L)

% 
ReductionEffluentInfluentParameter

April 1, 2005
(19 gal/min during sampling)

Coulter Counter Multi-Sizer 3 
used to measure particle size 
distribution of solids up to 
several hundred micrometers. 
Larger particles (up to several 
mm) are quantified using sieves.
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Performance Plot for Mixed Media on Suspended Soilds for Influent 
Concentrations of 500 mg/L, 250mg/L, 100 mg/L and 50 mg/L
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Summary

• Methods to determine the needed sampling 
effort, including the number of samples, number 
of sampling locations.

• Prior knowledge of the conditions to be 
monitored is needed.

• Phased sampling approach is recommended, 
allowing some information to be initially collected 
and used to make preliminary estimates of the 
sampling effort.

Source: Stormwater Effects Handbook


