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WATER 

MEMORANDUM 

SUBJECT: Recent Concerns About USGS Data for Selected Metals 

FROM: James F. Pendergast, Acting Chief 
Water Quality and Industrial Permits Branch (EN-336) 

TO: Regional NPDES Permits Branch Chiefs (I-X) 

We recently learned that the U. S. Geological Survey (USGS) 
historical ambient monitoring information for arsenic, boron, 
beryllium, cadmium, chromium, copper, lead, and zinc may be 
overstated and are no longer supported by USGS. For this reason, 
we recommend that you and the States in your Region do not use 
these data in establishing NPDES permit limits. 

USGS recently briefed representatives of the Office of Water 
on the USGS ambient monitoring program. During the briefing, 
USGS explained that it now believes that its historical river 
monitoring data for the above listed eight metals are too high 
due to trace level contamination of the sampling and field 
collection apparatus. 

Some investigators have started using ultra-clean samplers, 
filters, and containers, and have found much lower ambient 
concentrations for some elements than were reported in USGS 
reports. I have enclosed a copy of the USGS handout which 
compared their data for the Mississippi River to data from other 
investigators: this comparison shows that some ambient measure- 
ments using ultra-clean methods were considerably lower than 
measurements using existing methods. A critique of the USGS data 
was also published in the June 1991 issue of the American Chemi- 
cal society journal Environmental Science and Technology. 

USGS is now working on protocols for using the newer ultra- 
clean methods in its sampling, and will take a closer look at its 
database to see if there are similar problems in lakes and with 
other compounds or elements. 

Attachment 



David Rickert USGS 
December 12, 1991 

CONCERNS ABOUT DISSOLVED TRACE-ELEMENT DATA 

• About 15 years ago, the oceanographic community began to develop 
so-called ultra-clean techniques for cleaning samplers, filter 
apparatus, and containers for use in dissolved trace-element 
work. In North America, these techniques were then applied to 
the Great Lakes, but were not widely implemented in rivers. It 
is probable that most dissolved trace-element data collected on 
rivers before 1985 include contamination. To date, no large- 
scale program in the U.S. has used the ultra-clean technology. 

• New research studies by USGS, university scientists, and 
Environment Canada suggest that most dissolved trace-element 
results in U.S. data bases (and throughout the world) are 
contaminated, primarily by sample collection and field processing 
activities. 

• The new results (see Table 1) show that dissolved trace-element 
concentrations are low and in the same range in the Mississippi 
River, 13 east coast rivers, the St. Lawrence River, and streams 
of the Canadian Shield. The actual concentrations are at the 
parts-per-trillion (ppt or nanograms/liter) level: 
- 10's of ppt for cadmium and lead 
- High 100's ppt for zinc and copper 
- Around 1,000 ppt (1 part per billion) for nickel 

• USGS evaluation of operational methods to collect trace element 
data included two 1990 studies: (a) a Blank Sample Study, and 
(b) a Mississippi River Methods Comparison Study. 

• Data from the two studies were evaluated producing the following 
conclusions: 

1) Noncontaminated or minimally contaminated--barium, 
calcium, cobalt, lithium, magnesium, molybdenum, nickel, 
sodium, silicon, strontium, uranium, and vanadium. 

2) Significantly contaminated--arsenic, boron, beryllium, 
cadmium, chromium, copper, lead, and zinc. From other 
studies and lines of evidence, the mercury data base is 
known to contain contaminated results. 

3) Signficantly different from NRP data, but the 
differences may result largely from filtration 
artifacts, rather than contamination--alumium, iron, 
and manganese. 

4) As yet undetermined--selenium and silver. 
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• As a result, the USGS: 
1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

Has discontinued the contaminated elements from NASQAN 
and Benchmark. 
Is developing a small capacity for ppt analyses in the 
National Water Quality Laboratory. 
Is evaluating sampling equipment to identify equipment 
adequate for ppb level work. 
Is developing guidelines for proper quality assurance of 
all trace element data. 
Is writing protocols for ppt and ppb sample collection, 
processing and analysis. 
Is evaluating methods for collection, processing, and 
analysis of suspended sediment, bed sediment, and tissue. 
Is defining experiments to determine if analyte loss is a 
concern for ppt work. 
Will evaluate the historic database to the extent possible. 

• The future may include a significantly reduced number of 
analyses for dissolved trace elements in operational programs. 

1) PPB 
2) PPT 
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