 

	Reference
	Location,

physiographic province 
	Geology
	Source of  data 
	Arsenic conc.

(ug/L)
	MDL

(ug/L);

filtered?


	Hypothesis

 (source of arsenic or

 mechanism of release to ground water)

	Slattery, 2000, 

Ohio EPA 

Ambient Monitoring Network 

(Abstract from Midwest GW Conference) 


	Ohio, 

Central Lowlands and Appalachian Plateaus
	Sand and gravel aquifers

___________________

Sandstone aquifers

Carbonate aquifers
	212 public-suppy wells 
	max:  95

mean: 5.8

max: 30

mean: 2.5

max:  21

mean: 5.4
	1-10; unfiltered
	Reduction of Fe oxides. Reducing conditions caused by degradation of organic matter. 



	
	Higher arsenic concentrations associated with (1) deeper parts of buried valley aquifers and (2) lower-yield (<50 gpm) wells.

Untreated water. Mean values include multiple samples from the same well.

	

	Pinto, 1994,

Ohio EPA 

Special Arsenic Study


	Ohio,

Central Lowlands and Appalachian Plateaus
	Sand & gravel, 

sandstone, and 

carbonate aquifers
	128 public-supply wells
	max: 74

32%>2.5
	2.5; unfiltered
	None proposed. 

	
	Survey of arsenic concentrations in Ohio public-supply wells. Untreated water. 

	

	Matisoff and others, 1982, Ground Water, vol. 20, no. 4
	NE Ohio (Stark, Summit, Wayne Co.),

Appalachian Plateaus, 

S. NY section
	(1) Penn. Sharon Sandstone with coal interbeds (uplands).

(2) Buried valley-s&g in till. Underlain by Miss. shale. 
	115 domestic wells; soil and rock samples;

arsenic speciation. 
	max: 115

3%>50

14%>10


	 1; 

some samples filtered. 
	Reduction of Fe-oxides due to 

(1) introduction of methane or

(2) decreased recharge to aquifer due to deposition of overlying till. 

	
	Arsenic consists of equal parts of arsenite and arsenate.  Thin bed of iron ore occurs at Miss-Penn boundary. 

	

	Petty, 2000, 

Ohio Dept. Health, 

(Abstract from Midwest GW Conference)
	SE Ohio (Jackson, Perry, Vinton Co.),

Appalachian Plateaus, 

S. NY and Kanawha sections 
	Buried-valley and alluvial deposits underlain by Upper-Miss sandstone & shale (undifferentiated). 
	154 domestic wells (30-375 ft)
	max: 223

15% > 50 

39% > 10


	5-10; 

unfiltered
	Potential sources: bog Fe-ore deposits, coal seams, iron oxides. 

Arsenic detected in wells completed in sandstone immediately below stream valley deposits. 

	
	Coal mines (underground and strip) are common. Bog-ore deposits occur locally near Miss-Penn boundary. 

	

	Bendula, 1996,

Ohio EPA 

Inter-office Corres-pondence
	SW Ohio 

(NW Montgomery Co), Central Lowlands, 

Till plains 
	Silurian carbonate (Lockport and sub-Lockport) overlain by 20-50 ft till. 
	6 domestic wells 
	max: 34

83%>10
	1;

unfiltered
	Reduction of Fe oxides. Reducing conditions caused by  restriction of recharge to aquifer by overlying till.  

	
	Goal was to determine background As concentrations in carbonate aquifer. In one well, As increased steadily over a period of 9 years from 7 to 26 ug/L. (Note: is this consistent with hypothesis?) Landuse: rural; homes on large lots with septic systems; formerly agricultural. Inverse relation between nitrate and arsenic (also Fe). 

	
	

	Dumouchelle, 1999

USGS Open-File Report 98-655
	SW Ohio 

(Miami, Dark, Preble, Montgomery);

Central Lowlands, 

Till plains 
	Silurian Lockport dolomite overlain by till. 
	25 domestic wells (40-225 ft). 
	max: 29

68% > 10
	1;

filtered
	None proposed. 

	
	Goal was to determine background water quality of aquifer near (but unaffected by) EPA cleanup site. Rural landuse.  DO and Fe indicative of reducing conditions in most wells. 

	
	

	Breen and Dumouchelle, 1991, 

USGS WRIR 91-4024 
	NW Ohio 

(Lucas, Sandusky, Wood Co.);

Central Lowlands, 

E. Lake section


	Silurian and Devonian carbonate aquifer overlain by 0-120 ft drift (mostly till).
	88 wells and springs.
	max: 15

1% > 10


	1;

filtered 
	None proposed.

	
	VERY different arsenic concentrations than for Siliurian carbonates in SW Ohio; compare to Dumouchelle (1999) and Bedula (1996).

	

	MIAM NAWQA 

Ag LUS 
	SW Ohio and SE Ind, 

Central Lowlands,

Till plains
	Buried valley aquifer; predom. sand & gravel
	34 monitor wells (11-53 ft). 
	max: 55

9% > 10
	0.9;

filtered
	None proposed. 

	
	At 8 sites, pairs of shallow and deep monitor wells were installed.  Higher arsenic concentrations occurred in deeper wells with lower DO..

	

	MIAM NAWQA 

SUS
	SW Ohio and SE Ind,

Central Lowlands, 

Till plains  
	Buried valley aquifer; predom. sand & gravel
	30 domestic wells (21-121 ft).
	max: 53

10% > 10
	 1;

filtered
	None proposed. 

	
	High As occurred in wells with low DO. 

	
	

	MIAM NAWQA 

Special study 
	SW Ohio and SE Ind, 

Central Lowlands,

Till plains 
	Buried valley aquifer; predom. sand & gravel 
	15 public- supply wells, (40-161 ft). 
	max: 4
	1;

filtered
	None proposed. 

	
	 

	
	

	Yarling, 1992
	N Indiana

(Elkhart Co), 

Central Lowlands,

E. Lake section 
	Till and outwash overlying Miss-Dev shale (Coldwater, Ellsworth, Antrim) 
	34 domestic and industrial wells; 16 soil samples
	max: 150

32% > 50

94% > 5


	
	Oxidation of pyrite from black shale incorporated into glacial outwash. 

	
	High arsenic concentrations occur in deep lower aquifer which is overlain by >40 ft till. (Note: is deep occurrence consistent with release by oxidation?) 

	

	Berrien Co. Health Dept. 
	SW Michigan 

(Berrien Co.), 

Central Lowlands,

E. Lake section
	Glacial aquifer 
	280 domestic well samples 
	approx. 8% > 10
	
	None proposed. 

	
	Geologic Division recently completed very detailed surficial geologic map for Berrien Co, and they will be doing lots of drilling this summer in support of 3-D mapping. It may be useful to examine this water-quality database in light of detailed geolgic info. In other words, are high arsenic concentrations related to specific glacial lobes or depositional environments?

	

	Riewe and others, 2000, Water Well Journal, June issue
	NE Wisconsin (Outagamie, Winnebago Co.), 

Central Lowlands,

E. Lake section 
	Mineralized zone near top of the Ordovician St. Peter sandstone 
	
	max: 15,000

3.5% > 50

33% > 5


	
	Oxidation of sulfide minerals  due to water table declines caused by development. 

	
	Concentrations increase over time. 

	

	Haack and Trecanni, 2000, 

and

USGS Geologic Division Fact Sheet, 1999. 
	SE Michigan 

Central Lowlands,

E. Lakes section 
	Miss. Marshall sandstone  overlain by till.  
	114 wells, aquifer core samples, arsenic speciation 
	max: 220


	1-3;

filtered and unfiltered 
	Oxidation of pyrite from Marshall sandstone or Coldwater shale that is incorporated into till. Released arsenic is introduced to bedrock aquifer during recharge. 

	
	Geochemical modeling suggests that pyrite in aquifer is not reacting with ground water. 

	

	Kim and others, 2000, ES&T, vol. 34, no. 5
	SE Michigan, 

Central Lowlands,

E. Lakes section
	Miss. Marshall sandstone overlain by glacial deposits


	Lab experiments  on Marshall SS from SE Michigan. 
	
	
	Release of arsenic from sulfide minerals by carbonation. 

	
	Leaching of arsenic from Marshall was strongly related to bicarbonate concentration of leaching solution. Can account for release of As from pyrite in reducing environment.

	

	LERI NAWQA

Urban LUS
	SE Michigan 

(Oakland, Macomb, Lenawee, Washtenaw Co.), 

Central Lowlands,

E. Lakes section
	Glacial outwash overlying Miss. shale and sandstone (Berea, Sunbury, Bedford, Berea)
	30 monitor wells (10-68 ft) 


	max: 17

3% > 10


	MDL:1;

filtered
	None proposed.

	
	New residential and commercial land use. Some former orchards. Filtered samples. 

	

	LERI NAWQA

Special study 
	SE Michigan

(Oakland, Macomb, Lenawee, Washtenaw Co.), 

Central Lowlands,

E. Lakes section 
	Glacial outwash overlying Miss shale and sandstone (Berea, Sunbury, Bedford, Berea)
	28 domestic wells (25-264 ft)


	max: 27

33% > 10
	3; 

unfiltered
	None proposed.

Higher As concentrations in domestic wells than in co-located monitor wells. 

	
	Domestic wells co-located with shallow monitor wells of LERI Urban LUS.



	

	Goldhaber, 

USGS Geologic Division
	W Ohio & Central Ind.,

Central Lowlands,

Till plains  
	Mineralized bedrock or glacial deposits containing mineralized bedrock.  
	
	
	
	Oxidation of pyrite from Miss-Valley-type deposits.  

	
	
	Bedrock or glacial deposits containing pyrite. 
	
	
	
	Oxidation of pyrite due to well chlorination.

	
	
	Shallow bedrock or glacial aquifer containing Fe oxides.
	
	
	
	Reduction of iron oxides by septic-system effluent.

	
	
	Buried valley aquifers
	
	
	
	Reduction of iron oxides due to reducing conditions in hyporheic zone (including those associated with buried valleys?)

	
	
	Bedrock or glacial aquifers. 
	
	
	
	Reduction/oxidation associated with Pleistocene sea-level changes. 
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