PROPCSED REG ONAL SYNTHESI S REPORTS
— Started in FYO4 -
G ound-Water Status and Trends: Principal Aquifer Synthesis

Proposed Report Title: Distribution and rel ati on of
selected trace elenents to environnental factors in the
gl acial aquifer system northern United States

Scope: Principal aquifer: glacial and alluvial aquifer

system

Study Units: Land-use Survey or Mjor Aquifer Survey

networ ks: Those of all Study Units underl ain by gl acial

aqui fer where trace el enents were nonitored.

Time Period: 1991-2001 (Cycle I)

Land Use(s): Al

| nt er - Regi onal Principal Aquifer Proposal ? Yes

Constituents: Iron and manganese and sel ected trace

el ements of schedul es 2703 and 2710

Expected Authors: Lead: George G oschen and Kel ly \Warner
Contributing: Terri Arnold, Bill Mrrow, and Jennifer

Hogan

Objectives:
1. Characterize the regional distribution of 8 trace
el ements and iron and
manganese in the glacial and alluvial aquifer system
and inplications for drinking water sources using the
gl aci al hydrogeol ogi cal franmeworKk.

2. Assess differences in trace el enents based on the
gl aci al aquifer
hydr ogeol ogi cal franmework devel oped by Warner and
others to aid transferability of findings.

Data Interpretation Approach and Feasibility: Conpil ation

of all trace el enment data,
schedul es 2703 and 2710 (see list at end), for al
Land-use survey and Subunit survey or major aquifer
survey networks. Cenerate summary statistics and use
those for mappi ng categories of trace el enent
concentrations and | ocations of exceedances. Several
trace el ements may have high frequenci es of non-
detections or detections near the reporting limt.
Met hods for effectively addressing non-detects will be
identified during the data conpilation step. Ancillary
data that could be use for identifying potenti al
natural (such as RASS and PLUTO) and ant hropogenic



sources (TRl and other information sources) nmay be
avai |l abl e. Al though, many of these el enents are redox-
sensitive a phenonenol ogi cal approach will be used

rat her than thernodynam c equilibrium based nodeling.
Further, because depth below | and surface also is a
controlling factor for organic matter, m crobial
comunities, and residence tines, this conplicating
factor wll have be evaluated for its influence.

Methods:

1. Maps and box plots

2. Maps and correl ati ons based on the hydrogeol ogi cal
framework-transferability to

areas not sanpled will be determ ned by the correl ations
wi th the hydrogeol ogi cal
f ramewor k.

3. Conparison patterns of exceedances to hydrogeol ogi cal
f ramewor k
4. Assessnment of the effect of well/aquifer depth on the
occurrence of the sel ected

trace el ements.
5. WIIl coordinate with other regional report authors on
conpiling the data. The report proposed here and the
proposed report-Delineation of hydrochem cal regions wthin
the gl acial aquifer system (Arnold and others)-will share
some ngjor ancillary data. Coordination with the authors of
the Arsenic and Radi ochem cal reports is planned. Doing so
wi || avoid redundancy and enhance the interpretations of
all reports.

6. S-plus and Datadesk software will be used for
statistical and graphical analyses. Geostatistical Analyst
will be used for geospatial analysis.

Staff Availability: G oschen 0.5 FTE, Morrow 0.2 in FYO5,
and Hogan

0.2 FTE in FYO05.

Compl exity: Mbderate. Manipulating the |arge data set.
Avai l ability of

appropriate ancillary data may the | argest hurdle to
conpleting all objectives.

Ri sks/ Conti ngencies: Spatial distribution of trace el enent
data in the glacial and alluvial aquifer systemis sparse
and erratic. Extrapolation to the entire area of the
regional aquifer will need to be thoroughly assessed. The
feasibility for extrapolation of these results using the
hydr ogeol ogi ¢ framework will be reviewed before data

anal yses are conpl et ed.



O her Program Contacts: Lori Apodaca, Mary Ann Thomas, Norm
G annenman

Expected Outcome: A description of the patterns of trace
el ements occurrence across
the glacial aquifer and identification of the sources
and geochem cal factors that control the
concentrations. A Scientific Investigations report is
the intended outlet for the results of this
i nvesti gati on.

Why is this topic important to report on? No regional or
aqui fer-wi de conpilation and sunmari zati on of the
occurrence and distribution of trace elenments is avail able
for the glacial aquifer. Priority pollutant trace el ements
i nclude: Chrom um, Cadmium Zinc, Lead, Selenium Arsenic,
Radon- 222, and Urani um

O her regional synthesis reports are being planned to
characteri ze the occurrence and distribution of the |ast
three trace elenents in different areas or other aquifers
specifically, but not the first 5, iron and nmanganese, and
ot her elements in schedul es 2703 and 2710. Many of the
first six occur together or wth dissolved iron and/or
manganese. Characterizing the co-occurrence of trace

el enents and iron and manganese woul d be hel pful for
regul at ors.

Why does this topic need to be addressed now? A data set of
sufficient scope and depth is now available fromthe first
cycl e of ground-water NAWQA studies. A regional perspective
i s needed as a baseline for assessing the availability of
ground water for increasing supply. To assess the nature of
| ocal contam nation issues and to devel op reasonabl e

remedi ation goals for contam nated soils and ground wat er

a regional scientific context of trace el ement occurrence
in the glacial aquifer is needed.

Who cares and why? As water-availability beconmes a |arger
issue there will be increased pressure to devel op ground-
wat er resource-they will want to understand the extent and
nature of trace elenment-related problens. Regul atory
agencies who are dealing with problens with trace el enents,
both naturally and ant hropogeni cally need baseline

i nformation on regional aquifer concentrations and
patterns. They al so need to know the transferability of the
expl anatory factors for trace elenments and iron and
manganese of the glacial aquifer across states.



There is concern that many of these trace elenents are in
agricultural fertilizer because steel industry can dispose
of sone wastes by using it as zinc fertilizer, waste can be
recycled in fertilizer, and waste can al so be applied as

| and treatnment. Factory Farming: Toxic Waste and Fertilizer
in the United States, 1990-1995. (51) March 1998.

Envi ronmental Working G oup. Characterizing the

di stribution and occurrence of these trace elenents in

shal | ow ground water would facilitate the determ nation if
t heses waste di sposal practices are contam nating ground
wat er .

Page 64 of Opportunities to improve the U.S. Geological
Survey National Water Quality Assessment Program the
Nat i onal Research Council reconmends that NAWQA, "Describe
the occurrence and co-occurrence of contam nants and
contam nant m xtures in the environnent that should be
consi dered by other agencies for toxicological and health
effects research and risk assessnents”.

Selected References: U.S. Ceol ogi cal Survey, 2001, National
Geochemical Database: Soil data from the PLUTO geochemical
database. U.S. Ceol ogi cal Survey, Reston, VA



