
EPA 1669: Technical Guidance - Sampling and Analysis 
of Ambient Waters for Trace Metals at EPA Water Quality 
Criteria Levels 

Ultra-Clean Aqueous Sampling Protocols

Eurofins Frontier Global Sciences are Trace 
Metals and Metals Speciation experts.  We 
can help train you and your team to expertly 
use these sampling techniques so you can 
have analytical data you can trust.  And you 
can use these techniques to help ensure your 
sampling event for any environmental analysis 
is with the highest quality possible.  Even the 
EPA recognized the importance of sampling in 
1996.

“EPA is now aware of several studies in 
which the techniques employed in the above 
guidance (EPA-1631 and other 1600 series 
methods) have been applied and have been 
of great benefit in determining that either 
an environmental problem does not exist 
or that the magnitude of the problem is 
considerably less than initially envisioned. 
Therefore, the added costs associated with the 
sample handling and quality control protocols 
contained in the draft guidance are often trivial 
when compared to the cost saved by avoiding 
unnecessary pollution controls that might 
otherwise have been required.”
  
Source - U.S. EPA Fact Sheet – March 1996  
(William Telliard)

EPA Method 1669

https://www.epa.gov/sites/production/
files/2015-10/documents/method_1669_1996.
pdf

Reading the method can seem like a huge 
chore and could pose challenges to interpret.  
Here are some simple concepts that will help 
you achieve the sampling performance as 
described in the EPA source method.

Preventing Trace Metals Contamination

Preventing ambient water samples from 
becoming contaminated during sampling 
and analysis is imperative. It has been 
shown that many of the historical trace 
metal concentrations in ambient waters 
were erroneously high, because samples 
were contaminated from improperly cleaned 
sample bottles, poor field sampling methods, 
improper analysis technique or contamination 
during digestion and analysis. To prevent 
such errors, this method describes reliable 
sample collection with the necessary steps to 
preclude contamination in nearly all situations. 
Performing ultra-clean sampling techniques 
is one essential component of lowering 
detection limits for trace metals research and 



monitoring. Ultimately, detection limits also 
depend on the sample matrix, dilution levels, 
detector sensitivity, and other laboratory 
operating conditions. Although clean-sampling 
technique is often described as a “method,” 
it is better viewed as a flexible “philosophy,” 
which requires biogeochemical and analytical 
understanding by the practitioner, as well as a 
good dose of common sense.

Ultra-Clean Aqueous Sampling Protocols

EPA 1669 Concepts

All sampling equipment and sample containers 
used for metals determination must be 
nonmetallic and free from any material that 
may contain metals. A sampling kit consisting 
of proper containers, bags, clean-room gloves, 
and instructions for the “clean hands/dirty 

a. Fresh clean room gloves, at all times, are available for the sampling crew and in turn are 
also double bagged in a Ziploc.  
  
b. The person designated “clean hands” is responsible for all operations involving direct 
contact with the sample bottle, and the transfer of the sample from the collection device 
to the bottle. The person designated “dirty hands” is responsible for the preparation of the 
sampler, operation of any machinery and all other activities that do not involve direct contact 
with the sample. 
 
c. “Dirty hands” pulls a bagged bottle from the cooler and opens the outer, dirty bag, avoiding 
touching inside the bag. 
 
d. “Clean hands” reaches in, opens the inner bag (if present), and pulls out the sample bottle. 
 
e. “Clean hands” should not touch anything but the sample bottle, its cap and then open 
the bottle. Under no circumstance should the bottle cap be placed on any surface while it is 
removed from the bottle. 
 

Samples are collected using rigorous ultra-clean protocols which are summarized as follows:

1. Obtain a sampling kit consisting of glass bottles, bags, gloves, and instructions from Eurofins 
Frontier Global Sciences. Bottles for the “clean hands/dirty hands” collection method will be 
double-bagged.  

2. For total mercury analysis, sample bottles are pre-cleaned PETG that have been lot tested at 
Eurofins Frontier Global Sciences and are known to be low in background mercury. 

3. Samples are collected using rigorous ultra-clean sampling handling protocols. Ideally, two people 
can perform the “clean hands/dirty hands” procedure. An experienced or trained field staff can also 
perform this same procedure by themselves following the same concepts but rather “clean hand/
dirty hand” and changing gloves out often. 

hands” collection method should be obtained 
from Eurofins Frontier Global Sciences. Bottles 
for the “clean hands/dirty hands” collection 
method will be double-bagged. The use of 
locally obtained or untested containers is 
strongly discouraged as they may be the source 
of possible contamination. If time does not allow 
for shipping of approved containers, the client 
is advised to submit a bottle blank with the 
project.

For total and methyl mercury analysis, sample 
bottles may be either be PETG or Teflon, which 
has been cleaned, tested, and double bagged 
in a laboratory clean-room, or borosilicate 
glass obtained from a supplier which certifies 
cleanliness for metals sampling. For trace 
metals analysis, pre-cleaned PETG, Teflon or 
high density polyethylene (HDPE) should be 
used.



Guidance for Sediment Sampling 

The same basic procedures followed for water samples are followed for 
sediment sampling. However, in this case the bottle (preferably pre-cleaned, 
verified trace clean, wide mouth jars) is then filled almost completely with 
sediment using a utensil known to be free from trace metal contamination. 
The sampler should ensure that the sampling site is representative of the 
immediate area. 

Guidance for Tissue Sampling (fish, invertebrates, plants, etc.)

In this case, a jar may or may not be necessary depending on the size of 
the sample. Larger samples can be put directly into the inner plastic bag 
while smaller samples can be placed into a jar. Tissue samples could only be 
handled by a person with clean gloves.

Samples should be sent overnight to the analytical laboratory unpreserved* to minimize 
contamination in the field. The samples will be preserved as required by the method after arrival 
at the laboratory. Sufficient ice should be added in the shipping container to maintain samples 
below 4OC. Samples for total mercury and/ or total metals analysis can be shipped at ambient 
temperature.

General Considerations

Samples may be collected from a boat or 
from land. Whenever possible, they should 
be collected facing upstream and upwind to 
minimize contamination due to the sampler, 
boat or re-suspended sediment. Surface 
samples are collected using a grab technique. 
The principle is to fill a sample bottle by rapid 
immersion of the collection bottle in water 
capping immediately to minimize exposure to 
airborne particulate matter. Care must be taken 
to submerge the mouth of the bottle quickly 

f. For aqueous sampling, the bottle (including the cap) is rinsed three times with the sample 
water, and then filled almost completely, leaving a small headspace (e.g. 1% of the bottle 
volume) is acceptable and provides space for subsequent acid preservation at the laboratory. 
 
g. “Clean hands” replaces the cap (or if being done by one person, that person puts on a 
new clean glove, retrieves the bottle cap and secures on bottle) and the bottle is then double 
bagged. Close the inner bag around the bottle, and then close the outer bag around the inner 
bag. 
 
h. Clean-room gloves are changed between samples and whenever anything not known to be 
trace metal clean is touched. 
 
i. Pack the cooler well so that if using glass bottles, they do not break in transit. You may use 
bubble wrap, peanuts or wadded paper, as long as the bottles are securely enclosed in an inner 
and outer Ziploc bag (double bagged). 
 
j. For packing and shipping instructions, each metals and metal species has its own 
requirements. 

and fully to minimize contamination from the 
surface micro-layer. Samples are collected 
by a surface-activated discrete sampler (e.g., 
Go-Flo), or by pumping the sample to the 
surface. Either a rigorously cleaned Teflon and 
silicone peristaltic pumping system (low flow), 
or a cleaned submergible pumping system 
(high flow) can be used. Any metals leaching 
from the pump or sampling hose are effectively 
diluted to undetectable levels by either 
pumping system. 
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Quality Assurance/Quality Control Samples

EPA 1669 is a performance based sampling 
protocol meaning that for each sampling 
event, there are a number of quality assurance 
samples that are taken to demonstrate that 
field and lab procedures did not introduce 
contamination. To ensure accuracy, it is 
critical that the sampling team employ quality 
assurance/quality control (QA/QC) procedures. 
At least one field blank should be processed 
per site, or one per every ten samples, to 
confirm that contamination has not occurred 
during collection or processing. Before using 
any sampling equipment on site, equipment 
blanks (bottle blanks and sampling equipment 
blanks) should be collected from each item 
that will be used in the field. To assess the 
precision of the field sampling and analysis, 
a field duplicate should also be collected at 
each site, or one field duplicate per every ten 
samples. In addition, extra samples should be 
collected to allow for necessary quality control 
analyses, such as matrix spike and matrix 
spike duplicate analyses. 

Clean Field Sampling and Trace Metals 
Analysis Methods Go Hand-in-Hand

EPA 1669 encompasses not only proper field 
sampling procedures; it also designates and 
requires the use of the correct trace metals 
analysis method. All aspects of the trace clean 
sample bottles could be properly cleaned 
and verified to be so; the field sampling team 
performed the field sampling in the trace clean 
fashion.

The above description is a summary of ultra-
clean sampling protocols. Please refer to 
Method 1669 for more details the staff at 
Eurofins Frontier Global Sciences can also 
be contracted to conduct on-site training and 
seminars or sample collection. Eurofins Frontier 
Global Sciences has an extensive collection of 
pre-cleaned, ultra-low level sampling equipment 
available.

*Field preservation is required for Arsenic Speciation, Methyl 
Mercury and other metals species. Please contact Eurofins 
Frontier Global Sciences for the specific metals species that 
you require.


