Note--revisions made by Rick Bell and Jack Barbash in July/Aug 2005: 
(1) Replaced “dissolved sulfide” with “hydrogen sulfide” to avoid confusion caused by requirement that analyses be conducted only on filtered samples
(2) Corrections made in response to second question

(3) Minor editorial corrections and word-smithing
Some additional background information regarding the importance of this request:

What are some examples of redox-controlled (bio)chemical reactions that can affect the concentrations of contaminants in ground water?

Examples of redox-controlled reactions of potential interest include

the reductive dehalogenation of DDT to DDD, EDB to bromoethane and the

sequence PCE --> TCE--> DCE --> vinyl chloride; nucleophilic

displacement of halogen from EDB, 1,2-dichloroethane, chloroform or carbon

tetrachloride by the bisulfide ion (i.e., HS-, formed from the deprotonation of H2S); denitrification; arsenic mobilization and iron dissolution.

What is the connection between the presence of hydrogen sulfide and redox reactions?

If hydrogen sulfide is reliably detected in ground water (or a bog or wetland or any other hypoxic setting [i.e., one with no detectable dissolved oxygen]), that means that the location in the aquifer (or other water body) from which the water was obtained is sufficiently reducing that sulfate reduction (to form H2S) is taking place.  This implies that, in most locations other than areas of substantial organic contamination (e.g., beneath landfills), neither dissolved oxygen, nitrate, oxidized iron (FeIII) nor oxidized manganese (MnIV) are likely to be present in significant concentrations--and thus that neither aerobic respiration (conversion of dissolved oxygen and organic carbon to CO2), nitrification, iron oxidation nor manganese oxidation are likely to be  occurring to any significant extent.  Such information makes it possible to anticipate the kinds of transformations that are likely to occur for the contaminants known to be present.  For example, under sulfate-reducing conditions, EDB, DBCP, DDT and other halogenated organic compounds that are relatively unreactive under aerobic conditions are likely to undergo comparatively rapid transformation to less halogenated products—-usually with the halogen being replaced by hydrogen on the molecule (i.e., R-X ( R-H).  Conversely, most research suggests that atrazine is more stable under reducing conditions than under aerobic conditions.  
(For illustrations of some of these reactions for pesticides, see Figure 8 in Barbash [2003], available on-line to USGS employees at the following URL: http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B782S-4CJV6M2-4M&_rdoc=15&_hierId=28637&_refWorkId=107&_explode=28637&_fmt=full&_orig=na&_docanchor=&_idxType=TC&view=c&_acct=C000038819&_version=1&_urlVersion=0&_userid=696292&md5=0caf9934a211a444da45d0b8756100e1).  

There are exceptions to these general statements, but the main point is that the NAWQA data on the occurrence of hydrogen sulfide in ground water--despite the substantial variations in reliability that are likely to characterize the data we collect from Cycle I--can provide us with an opportunity to check the predictions from lab- and field-scale studies of redox controls on contaminant reactivity against a national-scale dataset on contaminant occurrence in ground water.

Why is it useful to know when H2S is NOT detected by smell?

In general, because the nose isn't always as reliable a detector as a gas chromatograph detector or a spectrophotometer, a "not detected by smell" report is somewhat less valuable than a "detected by smell" report--but still worth noting as a cross-check on other observations.  In particular, a report of a detection of hydrogen sulfide by smell is a fairly reliable indication of the presence of hydrogen sulfide, but a report of a "not smelled" doesn't necessarily mean it is absent.  By contrast, the field test-kit results provide a much more reliable evaluation of whether or not hydrogen sulfide is present, and at what concentrations.  The idea behind including the "smell test" results is that if we broaden the scope of our analysis beyond the higher-quality data (i.e., the field test kit results, which yield actual concentrations) to include data that are less reliable, but still of some use ("yes, it's there" or "no, it may not be present"), we can increase the geographic scope of our analysis of relations between hydrogen sulfide detections and contaminant occurrence in ground water--as long as we're careful not to combine the two data sets!  (A similar dilemma is posed by the decision of whether to use SSURGO or STATSGO data to characterize soil properties, or whether to use National- or County-scale data on pesticide use.)  Note that in alkaline waters, most hydrogen sulfide is generally present as bisulfide anion (HS-), which is not a gas and thus cannot be detected by smell.  This is why the field water-quality methods course recommends sniffing the sample after adding acid.  If this was the procedure followed, please note the result as an "acid sniff test."  Where this was not the procedure, note the result as a "sniff test."  For "sniff test" results, if "not detected by smell" is reported, we can use the pH measurement for the sample to help assess the relative trustworthiness of the "sniff."

In more nuts-and-bolts terms, this situation suggests a three-tiered analysis of the hydrogen sulfide occurrence data for Cycle I, once we've obtained them, i.e., (1) a statistical analysis that examines correlations between the concentrations in gw of redox-reactive contaminants (e.g., atrazine, nitrate, chloroform or MTBE) and those of hydrogen sulfide, based on the field test kit results; (2) a statistical comparison to see if the concentrations of redox-reactive contaminants are significantly different between areas where hydrogen sulfide was detected and those where it was not detected (using the field test kit results alone, based on a uniform detection limit); and (3) another comparison like #2, but using only the results from the "sniff test."  (We can't legitimately combine the field kit and sniff test results in the same analysis, since the "detection limits" are likely to be different.  Indeed, the analysis of #3 is complicated by the fact that detection limits are likely to vary among noses, and even over time with the same nose, thus reducing the reliability of the resulting “detect”/”no-detect” data.)

Keeping all these caveats in mind, it would therefore be important to record "not detected" for the sniff-test results for all gw sampling sites where the sampling teams were specifically aware of the absence of an H2S smell.

