PROPOSED REGIONAL SYNTHESIS REPORTS

Ground-Water Status and Trends:  Principal Aquifer Synthesis

Principal Aquifer:

Aquifer Name:  Cambrian-Ordovician Aquifer


Lead Contact:  John Wilson and Kelly Warner
Proposed Report Title:  Ground-Water Quality in the Cambrian-Ordovician Aquifer System in Illinois, Iowa, Minnesota, and Wisconsin

Scope: 


Study Units:  UIRB, EIWA, UMIS, WMIC


Time Period:  1995-2007


Land Use(s):  Drinking water focus since this aquifer is deep except in the Minneapolis area. Urban areas of Chicago, Minneapolis, and Milwaukee area (Waukesha) utilize this aquifer system.  
Inter-Regional Principal Aquifer Proposal? Yes  Explain:  Yes.  The Silurian-Devonian (EIWA) overlies the Cambrian-Ordovician in Iowa and the Glacial Aquifer System is geographically over the extent of the Cambrian-Ordovician Aquifer, but is not in direct connection except possibly in Minnesota.
Constituents:  Water-quality data are available for constituents on the following schedules: 2010-pesticides; 2020-VOCs; 2702-nutrients; 2752-nutrients plus total P and total N; 2703-trace metals; 2710-ICPMS trace elements; 2750-major inorganics, and RAD-radon. Radium data (Ra-228 and Ra-226) are currently available for the EIWAsus3 wells. Major issues are expected to be natural contaminants in EIWA, UIRB, and WMIC including radionuclides, ammonia, total dissolved solids and salinity, zinc, and arsenic. Anthropogenic contaminants are the primary concern in UMIS which is shallow and urban.

Expected Authors:  
Lead:  John Wilson
Contributing Authors and Local Contacts:
Kelly Warner – compare QW to Glacial Aquifer System over region

David Hall and David Saad—RASA data, arsenic, and trends in WMIC

Steve Kalkhoff—Ammonia and comparison to Silurian-Devonian

George Groschen—Chicago area pumping effects on QW
Jim Stark and Tom Winterstein—urban impacts in shallow Cambrian-Ordovician Aquifer and trends in UMIS

Dan Feinstein—special water-quality issues in the Milwaukee and Chicago areas. Dan indicates that Radium is a problem in eastern and southeastern Wisconsin, and that arsenic is locally a problem in northeastern Wisconsin. TDS/salinity is also a problem as wells get deeper. Dan is also currently working on a ground-water-flow model for the Ground Water Resources Program (Great Lakes) that includes the Cambrian-Ordovician Aquifer in eastern Wisconsin and northern Illinois.
Objectives:  

1. Determine the current status of water quality in the Cambrian-Ordovician aquifer system.
2. Determine similarities and differences in areas of differing susceptibility (and vulnerability?). This may be in relation to differences in water use (domestic and public).
3. Determine changes in water quality (UMIS and WMIC) from Cycle I to Cycle II sampling, incorporating the subset of trends wells from UMISsus3 and WMICsus1.
4. Assess principal aquifer quality in comparison to other aquifer sources, primarily the Glacial Aquifer System.

Data Interpretation Methods:

Standard statistical correlation methods and multivariate techniques will be used as appropriate. Data will be grouped and analyzed using GIS data management and analysis techniques. A graphical display and analysis system will be set up in ARC to display water-quality and well information. Specific tasks may include:
Develop a statistical summary of all constituents sampled in the Cambrian-Ordovician Aquifer and compare to drinking water standards or HBSLs (majority of wells are drinking water wells).

Compare confined and unconfined wells to determine which have statistically different rates of detections or concentrations.

Relate similarities and differences in urban water quality and use of the Cambrian-Ordovician Aquifer (Chicago and Minneapolis).

Make statistical water-quality comparisons between the Cambrian-Ordovician Aquifer and other aquifers in the area (Glacial and Silurian-Devonian).

Utilize statistical trend analysis programs for assessing the changes in water quality of WMICsus1 and UMISsus3.

Data Availability and Processing:  Data is readily available from Data Warehouse or other NAWQA sources. Additional water-quality and well data will be obtained from NWIS, GWSI, and appropriate state agencies. Do we bring in additional data from Storet (most additional data would be pws) to fill in data gaps?

NAWQA Cycle I data: In Cycle I there were two subunit surveys that sampled 25 domestic wells each in the UMIS study unit. The UMISsus3 and UMISsus4 were sampled in 1996. A Cycle I subunit survey in the WMIC study unit (WMICsus1) sampled 21 domestic wells, 6 public supply wells, 2 institutional wells, and 1 dewatering well in 1995 (table 1). It is unknown why there is one well from the WMIC study unit listed as a trends well. 
NAWQA Cycle II data: A source-water quality assessment was done for a 15-well network in the UMIS study unit (table 1, fig. 1). These wells were sampled in 2004-2005. A new subunit survey in the EIWA study unit (EIWAsus3) sampled 30 wells in 2005, of which 29 were listed as public supply wells and one was listed as unused. A new subunit survey consisting of 25-30 wells will be done in the UIRB study unit in FY2007.

NAWQA trends data: There are some ground-water trends data available from network re-sampling and subsets of trends wells. The WMICsus1 network was sampled in 1995 and 2002, and a subset of wells was sampled for trends in 2005 and is scheduled to be sampled in 2007. The UMISsus3 was sampled in 1996, and is scheduled to be sampled in 2007. A subset of wells from the UMISsus3 was sampled for trends in 2002 and 2005. Therefore, the two subsets of trends wells will have four sets of samples spanning from 1995-1997 for WMICsus1 and 1996-2007 for UMISsus3.

Note: The above sampling dates are what I found in Data Warehouse and in the GW trends planning spreadsheet. I am not familiar enough with the data yet to verify that trends samples were actually collected as described above, or if any quarterly samples were collected.

Staff Availability:
	 
	Percent of time
	 

	Name
	FY07
	FY08
	FY09
	Comment

	John Wilson
	25
	100
	50
	Data analysis, report writing

	Kelly Warner
	5
	10
	10
	Management, comparison to Glacial Aquifer

	Tim Cowdery
	---
	6
	---
	Data review, data analysis

	Les Arihood
	7
	0
	---
	GIS data base construction

	Dave Lampe
	4
	0
	---
	Data aggregation, acquisition


Complexity:  Low (for analysis) to moderate (for interpretation)

Risks/Contingencies:
1. RASA data is not available. David Saad has helped pull the accessible data. We may contradict some RASA water-quality analysis since we can only compare to a subset of the RASA data.

2. Data may not be adequate in the Chicago area to look at water quality relation to water use/drawdown which is one of the biggest issues in the Cambrian-Ordovician Aquifer.

3. Isolated clusters of data by study unit may complicate analysis (i.e., large areas with no data).

4. Lack of Radium data may decrease the impact of our work for those areas where Radium is a primary concern.
Other Program Contacts:  NST, SWQA, trends, 

[image: image1.emf]
Figure 1.  Wells used by NAWQA to sample the Cambrian-Ordovician Aquifer in Iowa, Minnesota, and Wisconsin (Data Warehouse accessed 4/11/07, n=126; camord=110, dwgs1=15, trn=1). An additional network of wells will be sampled in Illinois during FY2007. 
Expected Outcome:  Water-quality issues in Minneapolis may be different from the rest of the Cambrian-Ordovician Aquifer. The wells closer to Chicago will have issues related to over pumping (brine intrusion). The unconfined areas will have many more anthropogenic contaminants. Unsure of the water-quality comparison between the Cambrian-Ordovician and Glacial Aquifer—possibly more anthropogenic contaminants in Glacial Aquifer but it may vary across the region. Planned outlet is USGS SIR. The key stories in this paper will be written up as part of the Principal Aquifer Synthesis circular.
Why is this topic important to report on?  The Cambrian-Ordovician Aquifer use is expected to increase substantially in the Chicago area because the Lake Michigan allocations are exhausted; plus, it is the major source of drinking water in Minneapolis.  
Why does this topic need to be addressed now?  All data (except a few biennial samples) for the Cambrian-Ordovician Aquifer will be collected by the end of FY07—a complete NAWQA Principal Aquifer data set. In addition, this topic is consistent with NAWQA Cycle II goals. Plus, there is political interest in this aquifer system. For example, recently the office of Senator Barack Obama (IL) made a request of the Illinois WSC for information about the water use and water quality of the aquifer.

Why is it appropriate for this topic to be addressed by the USGS?  NAWQA? This Regional Team?

NAWQA: Topic is consistent with NAWQA Cycle II process work. It addresses the question of why some contaminants are seen in some geologic settings and not in others.  
Regional aquifer team has time, knowledge, and ability to look at sub-surface processes and relate them to water quality.
Who cares and why?
1.
State regulators are currently spending millions of dollars to determine the occurrence, distribution, and sources of compounds that may impact human health. A NAWQA synthesis of the data will provide a valuable multi-state reference for regulators to see the status of water quality in the Cambrian-Ordovician Aquifer. This data synthesis will also provide a reference point or benchmark of water quality that can be referenced should problems with water quality arise in the future as water use from the aquifer increases.
2.
USEPA—drinking water concerns for the municipalities that are pumping water with contaminant concentrations above current guidelines. The drinking water standard for Radium was lowered from 50 pCi/L to 5 pCi/L, causing some drinking water supplies to exceed the standard.  
3.
Homeowners are always concerned about the wide variety of chemicals found in their drinking water.
4.
Metropolitan Water District of Greater Chicago (MWDGC), Northeastern Illinois Planning Commission (NIPC), Minnesota Pollution Control Agency, and all water utilities that pump from the Cambrian-Ordovician Aquifer System—same concerns as USEPA, with the added responsibility of treatment. 
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Timeline:  

	Task
	FY07
	FY07
	FY07
	FY07
	FY08
	FY08
	FY08
	FY08
	FY09
	FY09
	FY09
	FY09

	Ground-Water Quality in the Cambrian-Ordovician Aquifer System
	O-D, 2006
	J-M, 2007
	A-J, 2007
	J-S, 2007
	O-D, 2007
	J-M, 2008
	A-J, 2008
	J-S, 2008
	O-D, 2008
	J-M, 2009
	A-J, 2009
	J-S, 2009

	Last Updated: 04/18/07
	 
	
	
	
	 
	
	
	
	 
	
	
	

	Prelim. annotated report outline
	
	
	X
	
	
	
	
	
	
	
	
	

	UIRB network sampling (new MAS)
	
	
	
	X
	
	
	
	
	
	
	
	

	UMISsus3 network re-sample
	
	
	
	X
	
	
	
	
	
	
	
	

	WMICsus1 trends sampling
	
	
	
	X
	
	
	
	
	
	
	
	

	Data compilation
	
	
	X
	X
	X 1
	X1
	
	
	
	
	
	

	GIS data base construction and maintenance
	
	
	X
	X
	X 1
	X 1
	
	
	
	
	
	

	Data analysis
	
	
	X
	X
	X
	X
	X
	X
	
	
	
	

	Final annotated report outline
	
	
	
	
	
	X
	
	
	
	
	
	

	Data interpretation
	
	
	X
	X
	X
	X
	X
	X
	
	
	
	

	Report: First draft
	
	
	
	
	
	X
	X
	X
	X
	
	
	

	Report: Colleague review
	
	
	
	
	
	
	
	
	X
	X
	
	

	Report: Editorial review
	
	
	
	
	
	
	
	
	
	X
	X
	

	 Report: Director's approval
	
	
	
	
	
	
	
	
	
	
	X
	X

	Report: Revisions/Proofing post-approval
	
	
	
	
	
	
	
	
	
	
	
	X

	Report: Publication
	
	
	
	
	
	
	
	
	
	
	
	X


1Data from 2007 will be incorporated as it becomes available.
Budget:  
	Updated 4/18/07 
	 
	FY07
	FY07
	FY07
	FY07
	FY07
	FY07
	FY07
	FY07

	 
	 
	Salary + Benefits (net rate)
	Distributed Direct Charges
	District Overhead
	Travel
	Total Hours
	Approx. percent time on report
	Leave Assessment
	Gross Costs for this report

	Name
	SUID
	$/hour
	Percent
	Percent
	$
	Hours
	Percent
	$
	$

	John Wilson
	WHMI
	$46.50
	30
	25
	$0
	142
	7
	$1,321
	$12,877

	Les Arihood
	Indiana
	$45.03
	30
	25
	$0
	144
	7
	$1,297
	$12,645

	Dave Lampe
	Indiana
	$28.00
	30
	25
	$0
	82
	4
	$460
	$4,479

	Kelly Warner
	UIRB
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	Reports Specialist/EPN
	 
	 
	 
	 
	 
	 
	 
	 
	$0

	Printing
	 
	 
	 
	 
	 
	 
	 
	 
	$0

	Total for FY07
	 
	 
	 
	 
	$0
	368
	 
	$3,078
	$30,001


	 
	 
	FY08
	FY08
	FY08
	FY08
	FY08
	FY08
	FY08

	 
	 
	Salary + Benefits (net rate)
	Distributed Direct Charges
	District Overhead
	Travel
	Total Hours (includes leave assessment)
	Approx. percent time on report
	Gross Costs for this report

	Name
	SUID
	$/hour
	Percent
	Percent
	$
	Hours
	Percent
	$

	John Wilson
	WHMI
	$48.95
	30
	25
	$1,000
	2080
	83
	$167,076

	Kelly Warner
	UIRB
	$50.00
	35
	25
	$0
	250
	10
	$21,094

	Tim Cowdery
	UMIS
	$50.00
	35
	25
	$0
	144
	6
	$12,150

	Reports Specialist/EPN
	 
	 
	 
	 
	 
	 
	 
	$0

	Printing
	 
	 
	 
	 
	 
	 
	 
	$0

	Total for FY07
	 
	 
	 
	 
	$1,000
	2474
	 
	$200,320


	 
	 
	FY09
	FY09
	FY09
	FY09
	FY09
	FY09
	FY09

	 
	 
	Salary + Benefits (net rate)
	Distributed Direct Charges
	District Overhead
	Travel
	Total Hours (includes leave assessment)
	Approx. percent time on report
	Gross Costs for this report

	Name
	SUID
	$/hour
	Percent
	Percent
	$
	Hours
	Percent
	$

	John Wilson
	WHMI
	$50.00
	30
	25
	$0
	1248
	50
	$101,948

	Kelly Warner
	UIRB
	$50.00
	35
	25
	$0
	250
	10
	$21,094

	Reports Specialist/EPN
	 
	$95.00
	35
	25
	 
	 
	 
	$16,031

	Printing
	 
	 
	35
	25
	 
	 
	 
	$16,875

	Total for FY07
	 
	 
	 
	 
	$0
	1498
	 
	$155,948


Table 1.  Well inventory in Data Warehouse (accessed 4/11/07, n = 126).

	Suid
	Netcode
	Primary Aquifer
	Lithology
	Aquifer Ghl Desc
	Primary Water Use
	Count
	Well Depth

	EIWA
	camord/
	GALENA DOLOMITE
	DOLOMITE
	GALENA DOLOMITE
	PUBLIC SUPPLY
	2
	1025, 468

	 
	sus3
	GALESVILLE SANDSTONE
	NULL
	NULL
	PUBLIC SUPPLY
	1
	2242

	 
	 
	JORDAN SANDSTONE
	DOLOMITE
	FRANCONIA SANDSTONE
	PUBLIC SUPPLY
	2
	2500, 1690

	 
	 
	JORDAN SANDSTONE
	DOLOMITE
	ST LAWRENCE FORMATION
	PUBLIC SUPPLY
	2
	2016, 1525

	 
	 
	JORDAN SANDSTONE
	NULL
	NULL
	UNUSED
	1
	2600

	 
	 
	JORDAN SANDSTONE
	NULL
	NULL
	PUBLIC SUPPLY
	2
	2568, 1360

	 
	 
	JORDAN SANDSTONE
	SANDSTONE
	ST LAWRENCE FORMATION
	PUBLIC SUPPLY
	1
	2050

	 
	 
	JORDAN SANDSTONE
	SANDSTONE
	JORDAN SANDSTONE
	PUBLIC SUPPLY
	2
	1512, 1288

	 
	 
	NULL
	NULL
	NULL
	PUBLIC SUPPLY
	3
	x, 1970, 815

	 
	 
	ORDOVICIAN SYSTEM
	DOLOMITE
	ST LAWRENCE FORMATION
	PUBLIC SUPPLY
	1
	2290

	 
	 
	ORDOVICIAN SYSTEM
	DOLOMITE
	PRAIRIE DU CHIEN FORMATION
	PUBLIC SUPPLY
	1
	2635

	 
	 
	ORDOVICIAN SYSTEM
	NULL
	NULL
	PUBLIC SUPPLY
	1
	460

	 
	 
	ORDOV-CAMBRIAN SYSTEMS
	DOLOMITE
	ST LAWRENCE FORMATION
	PUBLIC SUPPLY
	5
	1965 avg.

	 
	 
	ORDOV-CAMBRIAN SYSTEMS
	NULL
	NULL
	PUBLIC SUPPLY
	4
	1670 avg.

	 
	 
	PROSSER MEM OF GALENA DOLOMITE
	DOLOMITE
	PROSSER MEM OF GALENA DOLOMITE
	PUBLIC SUPPLY
	1
	880

	 
	 
	ST PETER SANDSTONE
	NULL
	NULL
	NULL
	1
	1300

	 
	 
	 
	 
	 
	 
	30
	 

	UMIS
	dwgs1
	JORDAN SANDSTONE
	NULL
	NULL
	PUBLIC SUPPLY
	6
	436 avg.

	 
	 
	PALEOZOIC SANDSTONE
	SANDSTONE
	JORDAN SANDSTONE
	PUBLIC SUPPLY
	1
	387

	 
	 
	PRAIRE DU CHIEN-JORDAN AQUIFER
	NULL
	NULL
	PUBLIC SUPPLY
	3
	523 avg.

	 
	 
	PRAIRIE DU CHIEN FORMATION
	NULL
	NULL
	PUBLIC SUPPLY
	5
	374 avg.

	 
	 
	 
	 
	 
	 
	15
	 

	UMIS
	camord/
	JORDAN SANDSTONE
	SANDSTONE
	JORDAN SANDSTONE
	DOMESTIC
	8
	270 avg.

	 
	sus3
	PRAIRIE DU CHIEN FORMATION
	DOLOMITE
	PRAIRIE DU CHIEN FORMATION
	DOMESTIC
	2
	87, 143

	 
	 
	PRAIRIE DU CHIEN FORMATION
	LIMESTONE
	PRAIRIE DU CHIEN FORMATION
	DOMESTIC
	4
	227 avg.

	 
	 
	PRAIRIE DU CHIEN FORMATION
	SANDSTONE
	PRAIRIE DU CHIEN FORMATION
	DOMESTIC
	2
	118, 143

	 
	 
	PRAIRIE DU CHIEN GROUP
	LIMESTONE
	PRAIRIE DU CHIEN GROUP
	DOMESTIC
	6
	133 avg.

	 
	 
	TREMPEALEAU FORMATION
	SANDSTONE
	TREMPEALEAU FORMATION
	DOMESTIC
	3
	94, 120, 278

	 
	 
	 
	 
	 
	 
	25
	 

	UMIS
	camord/
	JORDAN SANDSTONE
	SANDSTONE
	JORDAN SANDSTONE
	DOMESTIC
	4
	314 avg.

	 
	sus4
	PRAIRE DU CHIEN-JORDAN AQUIFER
	DOLOMITE
	PRAIRIE DU CHIEN FORMATION
	DOMESTIC
	1
	130

	 
	 
	PRAIRIE DU CHIEN FORMATION
	DOLOMITE
	PRAIRIE DU CHIEN FORMATION
	DOMESTIC
	13
	219 avg.

	 
	 
	PRAIRIE DU CHIEN FORMATION
	SANDSTONE
	PRAIRIE DU CHIEN FORMATION
	DOMESTIC
	1
	335

	 
	 
	PRAIRIE DU CHIEN GROUP
	LIMESTONE
	PRAIRIE DU CHIEN GROUP
	DOMESTIC
	4
	170 avg.

	 
	 
	TREMPEALEAU FORMATION
	SANDSTONE
	TREMPEALEAU FORMATION
	DOMESTIC
	2
	105, 115

	 
	 
	 
	 
	 
	 
	25
	 

	WMIC
	camord/
	PALEOZOIC SANDSTONE
	LIMESTONE
	PALEOZOIC SANDSTONE
	DOMESTIC
	4
	288 avg.

	 
	sus1
	PALEOZOIC SANDSTONE
	LIMESTONE AND SHALE
	PALEOZOIC SANDSTONE
	INSTITUTIONAL
	1
	305

	 
	 
	PALEOZOIC SANDSTONE
	SANDSTONE
	PALEOZOIC SANDSTONE
	DEWATER
	1
	140

	 
	 
	PALEOZOIC SANDSTONE
	SANDSTONE
	PALEOZOIC SANDSTONE
	DOMESTIC
	17
	150 avg.

	 
	 
	PALEOZOIC SANDSTONE
	SANDSTONE
	PALEOZOIC SANDSTONE
	INSTITUTIONAL
	1
	210

	 
	 
	PALEOZOIC SANDSTONE
	SANDSTONE
	PALEOZOIC SANDSTONE
	PUBLIC SUPPLY
	6
	482

	 
	 
	 
	 
	 
	 
	30
	 

	 
	trn
	PALEOZOIC SANDSTONE
	LIMESTONE
	PALEOZOIC SANDSTONE
	DOMESTIC
	1
	102

	 
	 
	 
	 
	 
	 
	1
	 








