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Recovering metadata for long-term
water quality interpretation

* Long-term data can show dramatic changes in water quality, trends
otherwise gone unnoticed in short-term studies.
* Interpreting the data correctly requires an understanding of how the data

were collected and analyzed.
* Thisis expressed in the metadata, which is a critical part of data rescue.

* Thus, the water quality archive project.
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Colorado River example

o
oo
I

Nitrate (mg/L)
o
— -

[ N

o
I
|

0.2 -

0 | T T T T T T T T T T T
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

& USGS

Year

Data provided by Edward Stets (USGS)

science for a changing world



Overview of the Water Quality Archive Project (QWAP)

* Boxes, filing cabinets, warehouses full of old laboratory data
* Goal:
e Digitize these old lab records, make them available through NWIS,
QWDX
e ...Provides us with the ability to establish a robust baseline of the
chemical, physical, fluvial sediment, and biological condition of US
waters = long term trend analysis
* How:
* Crowdsourcing
* Develop an online transcription service
 Make the data NWIS-ready

 What is metadata? Where does metadata fit into this project and its goal?
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QWAP and Metadata

* What is metadata?
 Metadata provides information about the data

* |n this context, metadata includes:
* Lab methods
* Detection limits
 Monitoring station location
 Sampling conditions (i.e. discrete vs. composite)
* Sampling motivation (i.e. high flow events, base flow sampling,
winter sampling, etc.)
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QWAP and Metadata

 Where does metadata fit into this project and its goal?

 Metadata is an essential part of the data rescue project because:
* The final, reported values are not enough to perform a trend
analysis

Metadata provides a complete, thorough, reliable, and trusted
account of old data

 Enhance older data already in NWIS
* Ability to establish a robust baseline
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Discerning Laboratory Methods and Key Texts

* Key texts to recovering and interpreting laboratory methods:

* Durum Text:
 Durum, W.H. (1978). “Historical Profile of Quality of Water Laboratories
and Activities, 1879 — 1973.” U.S. Geological Survey.
* Water Supply Paper 236:
* Dole, R.B. (1909). “The Quality of Surface Waters in the United States,
Part 1. — Analyses of Waters East of the One Hundredth Meridian.” U.S.
Geological Survey.
* Unpublished Water Analyses Paper (1920):
* Kidwell, C.H. (1920). “Methods of Analysis Employed in Water Resource
Laboratory.” U.S. Geological Survey.
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Discerning Laboratory Methods and Key Texts

* Key texts to recovering and interpreting laboratory methods:

* Water Supply Paper 596H:
e Collins, W.D. (1923). “Notes on Practical Water Analysis.” U.S. Geological
Survey.
* Water Supply Paper 1454
* Rainwater, F. H.. Thatcher, L. L.. (1960). “Methods for Collection and
Analysis of Water Samples — Water Supply Paper 1454.” U. S. Geological
Survey.
* TWRI Book 5 Chapter Al (Techniques in Water Resources Investigations):
* Brown, Eugene. Skougstad, M.W.. Fishman, M. J.. (1970). “Methods for
Collections and Analysis of Water Samples for Dissolved Minerals and
Gases.” U. S. Geological Survey.
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Discerning Laboratory Methods and Key Texts

Time period Method Paper Author

1903-1918 WSP 236 R.B. Dole

1918-1928 Methods of Water Analysis | C.H. Kidwell

1918-1950 WSP 596H W.D. Collins

1950-1960 Methods of Water Analysis | S.K. Love

1950-1970 WSP 1454 Rainwater/ Thatcher
1970-1975 TWRI Book 5 Chapter Al Brown/Skougstad/Fishman

1900 19505 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 19375

science for a changing world



Official Record vs. Lab Notes
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Lab notes can be just as important as methods texts
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The Result...

Official records, lab notes, and methods texts all work together to provide
information about a sample, its results and metadata
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Information Provided

Location, sampling
motive

Calculated results,
methods/techniques,
sampling conditions

\ Source
1 7 Official Records
Lab Notes
Methods Texts

Detection limits,
instrumentation,
methods/techniques




Discerning Laboratory Methods — Not a Linear Process
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Concluding Remarks

 Metadata is essential to considering when handling and interpreting old
data

* The inclusion of metadata in long-term trend analysis provides a
complete, thorough, reliable, and trusted account of old data

* Mining for metadata can be tedious, but is possible

* Metadata provided by this project can have a broader application

* Establishing a robust baseline for current and future scientists
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