In 1986 Ward described the status of water quality assessment as "data rich and infor-
mation poor" (?). The authors addressed the lack of science-based design of monitoring
location networks; this situation still applies. They defined water quality monitoring as
"any effort by a government or private enterprise to obtain an understanding of the phys-
ical, chemical, and biological characteristics of water via statistical sampling." Of course,
their definition also applies to appropriate statistical analyses of the collected data.

opts_chunk$set (echo=FALSE)

The data available for the Carlin site (USGS station number 10321000 are in Appendix
A. Many documents on data analysis and statistics use small sample sets to illustrate
the points the author wants the reader to learn. Real-world environmental data sets fre-
quently are very large so this document uses 52 variables from the total available from the
USGS’s web site.

The first step in analyzing water chemistry data for CWA compliance is reading it into
the analytical software and converting column data types as necessary.

Next, check that the data are what you expect to see and convert dates from factors. The
site ID number is retained for use when examining multiple stations along the Humboldt
River for longitudinal changes and other variables that might affect the measured values.

## 'data.frame': 208 obs. of 50 variables:

## $ sampdate: Date, format: "1965-10-01"

## $ Temp : num NA NA NA NA NA NA NA NA NA NA ...

## $ Dischg : num 98 141 128 122 97 108 384 701 612 541 ...
## $ Turb : int NA NA NA NA NA NA NA NA NA NA ...

## $ SC : int 490 507 564 506 551 506 516 628 470 423 ..
## $ pH :num 8.4 8.3 8.1 8.28.568.27.78.188 ...

## $ ANC : int NA 213 238 212 241 216 201 235 189 172 ...
## $ Alk : int NA NA NA NA NA NA NA NA NA NA ...

## $ Hard : num 150 170 190 170 200 180 160 190 160 140 ..
## $ TDS : int NA NA 359 321 NA NA NA NA 301 NA ...

## $ TSS : int NA NA NA NA NA NA NA NA NA NA ...

## $ DO : num NA NA NA NA NA NA NA NA NA NA ...

## $ HCO3 : int 238 252 290 259 276 263 245 286 231 210 ..
## $ CO3 : int 4 4 NA NA 9 NA NA NA NA NA ...

## $ N.tot : num NA NA NA NA NA NA NA NA NA NA ...

# $ N.org : num NA NA NA NA NA NA NA NA NA NA ...

## $ NH4 : num NA NA NA NA NA NA NA NA NA NA ...

## $ NO3 : num NA NA NA NA NA NA NA NA NA NA ...

## $ NO2 : num NA NA NA NA NA NA NA NA NA NA ...

# $ P04 : num NA NA NA NA NA NA NA NA NA NA ...

## $ S04 : num NA NA 37 34 NA NA NA NA 37 NA ...
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