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Request for Study-Unit Information on the Occurrence of Dissolved Hydrogen Sulfide in Ground Water 
The purposes of this memo are (1) to remind all study units who have not already done so (see original version of this memo, dated May 1, 2002) to update NWIS, using the coding in​struc​tions provided herein, with data on the occurrence of dissolved hydrogen sulfide in ground water collected to date for the NAWQA Program; (2) to announce the requirement, effective immediately, that the presence or absence of a hydrogen sulfide odor be noted at every ground-water site sampled by all study units during the NAWQA Program (see below for explanation and details); and   (3) to describe the field methods recommended for measuring the concentration of dissolved hydrogen sulfide in ground water at those sites where such measurements must be carried out (see below for the sites and studies to which this applies).
During Cycle I, a number of study units used field kits or silver/sulfide ion-selective electrodes to measure the concentrations of dissolved hydrogen sulfide (referred to as "dissolved sulfide" in the rest of this memo) in ground water, or simply recorded in their field notes that the presence of dissolved sulfide was indicated by the characteristic "rotten egg" smell of H2S.  However, be​cause the methods to analyze for dissolved sulfide in water haven't been officially approved, data for this constituent currently reside only in field notes or in local study unit data​bases.  As a re​sult, NAWQA has not been able to nationally aggregate these data; however, dissolved sulfide in​formation is important for improving our understanding of the (bio)chemical reactions that affect the concentrations of VOCs, pesticides, metals, and other contaminants in ground water.  (See additional discussion below, as well as the background information provided in the attached file "Background_Info_H2S.doc" for details.)

Although an NWIS parameter code exists for dissolved sulfide, (71875, hydrogen sulfide, mg/L as H2S), this code is no longer used because the laboratory method for measuring dissolved sulfide concentrations in water was discontinued in 1997, owing largely to interferences introduced during sample preservation in the field.  Recently, new procedures have been developed to store dissolved sulfide data collected at NAWQA ground-water sampling sites in NWIS.  These procedures are described in the file entitled “H2S_coding+method_descr.doc” attached to this memo.  We would appreciate the assistance of study units in entering these data into NWIS so that this information can be nationally aggregated.  (The 5/1/02 version of this memo requested entry of these data into NWIS by July 30 of this year.)

As stated above, this memo also serves to announce that the presence or absence of the charac​ter​is​tic “rotten egg” odor of H2S, if noted while sampling for other constituents, must be recorded in the field notes during all current and future ground-water sampling operations for NAWQA.  This “serendipitous sniff test” (Pete Rogerson gets the credit for that whimsical name) involves either (1) noting when the H2S odor is detected during the course of sampling for other constituents, or (2) noting the absence of the H2S odor while sampling under conditions where it would be expected to be noticed if it were present. (See the “H2S_coding+method_descr.doc” file for addi​tional expla​na​tion of this procedure.)  A special field has now been added to the standard ground-water field form where information on the detection or non-detection of the H2S odor can be recorded.  This updated version of the field form is also attached to this memo, but can be downloaded from the web in either Microsoft Publisher (*.pub) or Portable Document Format (*.pdf):

   http://ar.water.usgs.gov/nawqa/hydrogen.sulfide/GWfield-form.h2s.pub
or

  http://ar.water.usgs.gov/nawqa/hydrogen.sulfide/GWfield-form.h2s.pdf
PLEASE NOTE: Although its characteristic "rotten egg" smell can be detec​ted at very low concentrations, H2S is an extremely toxic gas.  As a result, this request that the detection of the smell of H2S be recorded in field notes during NAWQA sampling operations DOES NOT CONSTITUTE A REQUIRE​MENT that samples be "sniffed" directly to determine whether or not H2S is present.  It merely represents a request to record the presence or absence of the smell of H2S as noted during the process of sampling for other constitu​ents.  

Data on the occurrence of redox-active chemical species in water provide valuable clues regarding the geochemical controls over water quality.  (See "Background_Info_H2S.doc," appended at the bottom of this memo.)  Two important redox-active species that are not included in the routine analytical schedules for NAWQA are hydrogen sulfide, which indicates sulfate-reducing conditions, and methane, which indicates methanogenic conditions.  Thus, by collecting data on the occurrence of dissolved sulfide in ground water, the NAWQA program can provide an even more complete picture of the spatial (and perhaps temporal) distributions of terminal electron-accepting processes (TEAPs)--and, in particular, sulfate-reducing conditions--in ground water across the Nation.  In addition to its greater simplicity, the reporting of detections of the odor of hydrogen sulfide during ground-water sampling has the added advantage, relative to the currently available field kits, that the human nose is considerably more sensitive than these field methods. While the reporting limit for the test kits is approximately 80 ug/L (Paul Capel’s estimate), the lower limit of detection by smell is approximately 0.1 ug/L (Dohnalek and FitzPatrick, 1983, JAWWA [June, 1983], pp. 298-308).  Thus, despite its lower reliability and inherently qualitative nature, the detection of dissolved sulfide by the serendipitous sniff test is roughly one to two orders of magnitude more sensitive than the use of the field test kits. (No reliable laboratory method is currently available for the measurement of dissolved sulfide concentrations in field-preserved samples.)

All field crews who will be sampling ground water for the flow-system and topical studies (primarily ACT and TANC during Cycle II) are now required to measure the concentrations of dissolved sulfide in ground water--using either the Hach or the Chemetrics field kits--at all sites for these studies where (a) the dissolved-oxygen concentration is found to be less than 1 mg/L and/or (b) the smell of H2S is detected.  Ground-water sampling teams interested in measuring sulfide concentrations for other components of the NAWQA studies (LUSs, MASs, etc.) are also encouraged to do so whenver possible (again, using one of these field kits) at sites where dissolved oxygen concentrations are below 1 mg/L.  (For more information on these field methods, see the attached file entitled "H2S_coding+method_descr.doc" for an overview, or the attached files entitled “Hach_sulfide_method.pdf” or “chemetrics_sulfide_method.doc” for specific details on each method.)  

After your study unit has updated NWIS with the appropriate dissolved sulfide data (using the parameter, remark, and method codes described in the "H2S_coding+method_descr.doc" document), please contact Jack Barbash (jbarbash@usgs.gov, 253-428-3600 x2610) with the number of samples that your study unit entered.  (Entry of these data into NWIS had been requested to be completed by July 30 of this year.)  If your study unit did not collect or record any data on dissolved sulfide occurrence, either through the detection or non-detection of the H2S odor, or by using field kits or a specific ion electrode, please provide this information to Jack, as well.

Thank you very much for your cooperation.
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