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Background
• Area of Contamination: Lower 24 miles of 

Tittabawassee River and floodplain, the Saginaw River 
(25 miles), and portions of Saginaw Bay

• Primary contaminants: Dioxins and furans

• Other contaminants: Chlorobenzenes, parathion, 
chlorostyrenes, hexachlorobutadiene, lindane, others

– Important not to lose track of these in overall 
investigation/remediation process

• Primary Source: Dow Chemical, Midland, Michigan

• Target population: People living along the 
Tittabawassee and Saginaw Rivers, recreational users of 
the Rivers and Bay



Current Part 111/RCRA Activity
• Tittabawassee River Sampling and Early Action 

Programs

– Uses a methodical approach to investigate and 
remediate from source (on-site) to endpoint of 
contamination from facility

– Uses intermediate source control measures such as 
Interim Response Activities and “pilot” feasibility 
studies





IRAs and High Priority Investigation and 
Remedial/Pilot Activities in 2009

• Near Plant Source Areas
– Former 47 Building - “Founders Park” IRA – H-14
– Reach D IRA – H-13
– Historic Outfall Investigation – H-12
– 2009 RGIS Upgrade 

• Tittabawassee Bank Stabilization and Monitoring Pilots

• Tittabawassee River “Down Stream” In-Channel Deposits 
Enhanced Monitoring and Evaluation (e.g., Reach J)

• GeoMorph® Update
– IRA residential property decision tree evaluation

• Utility Worker Notification – Miss Dig

• Advisory Signage

• Midland Area Soils Presumptive Remedy Update



Former 47 Building Area



Former 47 Building IRA
• Historic chlor-alkali cell waste on upland soil, river bank and in 

river sediments
– High levels of furans 
– Other contaminants also of concern
– Subsurface contamination with some volatile organic compounds

• Upland work substantially complete 
– Installation of wells and some additional borings
– Long term operation and maintenance

• Maintain capped area
• Monitor groundwater for contamination and flow direction

• Adjacent sediments under investigation
– Further sediment investigation now that river level is coming down
– Capping and/or removal in 2009
– Want to comprehensively address all contamination

• Schedule
– Complete characterization: 6/1/09
– Corrective Action Plan and Summary of Data: 7/1/09
– Implementation in 2009

• IRA consistent with anticipated final corrective action in this area





• Historic source material 

• High furan content

• Very similar contamination 
to that found in soils and     
sediments downstream









Reach D



Reach D
• Transition from CERCLA Removal Action Process back to the Operating 

License corrective action process

• CERCLA Order did not specifically address contaminants other than 
dioxins and furans

– Additional work necessary to cap or remove other contaminants (e.g., 
hexachlorobenzene, parathion, dichlorobenzenes, etc.)

– Additional characterization, toxicity testing, design of cap, etc. as part of IRA work 
plan – material inside cell is toxic to invertebrates

– Approval of capping plan “inside cell” to address residual contamination from dredging 
– many details to be worked out for implementation in 2009 field season.

– Characterization on-going “outside cell” to determine what additional material needs 
remediation (e.g., removal, capping, etc.)

• Toxicity testing

– Removal of sheet piling in 2009 

– Scour adjacent to sheet piling has resulted in loss of some sediment and exposure of 
contaminated materials at the river bottom

• IRA consistent with anticipated final corrective action in this area



•Capping will require long term  
monitoring and maintenance

•Additional work if not determined to 
be effective via monitoring

Significant non-
dioxin/furan 
contamination outside of 
sheet piling to be 
addressed.

Reach D



Draft 5/4/09

2007 Bathymetry 2009 Bathymetry



Draft 5/4/09

2009 Bathymetry -
Reach D 

Scour Area



Outfall Investigation in Vicinity of Dow 
Plant Site (H-12 Outfall Investigation)

• Part of License Compliance Schedule - currently not an IRA
– H = High Priority in Operating License

• Work Plan submitted to MDEQ - investigation is underway

• Source Area work – other high concentration deposits 
(e.g., Reach D) to be identified and remediated

– Not only dioxins and furans; other contaminants significant and present at elevated 
concentrations

– Dioxins and furans not necessarily co-located with other contaminants of concern

• Working upstream to downstream

• Areas for further evaluation to see if IRAs are appropriate prior to final 
remedy (e.g. toxicity testing, bed measurements, etc.)

– Reach D – Outside the sheet piling
– Reach H – Ethyl parathion/hexachlorobenzene area

• Iterative Process

• Good progress being made





H-12  Historic Outfalls





RGIS 09 Repair
• Small section of blocked tile to be repaired

• Proactive repair – currently scheduled for next 
week

• Located about 1700 feet upstream of Dow Dam

• RGIS is critical component of corrective action 
as it prevents release of contaminated 
groundwater into the Tittabawassee River



RGIS 09 Repair 
Location



RGIS 09 Repair Cross Section



Bank Stabilization – Eroding Banks



Eroding Bank Stabilization -
Tittabawassee River

• High levels of dioxin/furan in bank “levee” deposits

• Active source of contamination into the river as 
these banks erode

• Bank erosion is significant and widespread

• Consistent with EPA/MDEQ guidance to control 
sources first

• Pilot different technologies - “softer footprint” where 
possible

– 4 pilot stabilization areas
– 3 additional areas – monitoring only

• MDEQ approval of Pilot Work Plan on July 10, 2008



Eroding Bank Stabilization -
Tittabawassee River

• Canopy management (tree trimming) over winter and 
early spring

• Other downstream areas for stabilization in Reach M 
in 2009 

– Water levels need to go down 

• Monitoring Plan under review in coordination with 
NRDA Trustees





Eroding Bank Stabilization -
Example Pilot Area



Summer 2008



Summer 2008



Summer 2008



Fall 2008



February 2009 – Ice and flood flows along bank at Freeland



February 2009 – Ice and flood damage at Reach J/K remediation area



Spring 2009



Spring 2009



Monitoring banks in 
different conditions to 
determine where efforts 
are best applied



October 2008

Outside meander bend below Imerman Park



January 2009



February 2009



March 2009



April 2009



October 2008

Outside meander bend below Imerman Park



Tittabawassee River In-Channel Deposits



“In-Channel” Considerations for IRAs
• How stable is it?

• How exposed are the elevated concentrations?

• Are there uncontrolled sources upstream that make 
recontamination of the area likely?

• Can it be efficiently removed or controlled now?

• What additional information do we need to make a 
decision about early action?



Surface Concentrations



Reach J/K In-
Channel Deposit



Tittabawassee River In-Channel Deposits
• Address surface concentrations that are high 

– Reach J/K - TEQ/Parathion

• Collect additional data to determine/verify stability of deposits 
Dow is proposing to leave in place in the short term (field 
validation of modeling)
– Reach J/K 
– Reach L and others – data to be provided in June 1 GeoMorph® Report or 

sooner

• Comparison of channel conditions between 2008 and 2009
– Bathymetry
– Erosion pins
– Scour chains

• Conduct sediment toxicity testing

• Reach J/K data in from 2008
– Under review
– Toxicity does not appear to be acute
– Does not appear to be eroding based on Fall 2008 data - need to see 

spring data which would capture effects of winter/spring flood events



Example - Erosion Pins/Scour Chains





Tittabawassee River 
GeoMorph® Investigation Report

• MDEQ approval of the June 30, 2008, GeoMorph® sampling plan on 
July 10, 2008

• Complete initial soil and sediment characterization work for the
Tittabawassee River

• Report due June 1, 2009

• Finish remaining “in-channel” sediment characterization (from Freeland 
Road bridge to confluence)

• Floodplain work that has not been completed due to property access issues 
– More work necessary “best efforts” to gain access

• Additional work necessary to complete investigation phase and move into 
feasibility studies and corrective measures design(s)

– Analysis of archived samples from Lower Tittabawassee River where necessary 
to fill out nature and extent

• IRA Follow up work – decision tree
– Report submitted April 15, 2009



IRA/PCAP Residential Decision Tree
• Step out sampling if trigger levels are exceeded

• In-channel sediments - 10,000 ppt at any depth
• Overbank soil - 10,000 ppt in top 1 foot on any property
• Residential property soil - 1,000 ppt in top 1 foot in areas 

that are in active residential use (update from 2007)
• Evaluate extent, exposure potential, vulnerability to 

migrate, etc.
• Determine if IRA or PCAP is appropriate before final 

remedial action
• In process of evaluating April 15, 2009 IRA Report

– Have returned the report to Dow for additional work (5/4/09)
– Evaluate concentrations across property lines









Middle and Lower Tittabawassee Floodplain Residential Properties 
Summary of Estimated Dioxin/Furan TEQ Concentration Ranges
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Total           115               718   

# > 1,000 ppt (% of total)
Maximum        65 (57%)     362 (50%)
<1 ft. Start       57 (50%)     324 (45%)
Surface          52 (45%)     269 (37%)





Midland Presumptive Approach
• Soil contamination located primarily north and east of 

Dow Plant site

• Dioxins and furans as typically less than 1000 ppt TEQ 
but greater than 200 ppt over large residential areas 

• Very limited soil data  

• Dow proposal is to use air modeling to identify 
“presumptive remedy” areas and to use limited soil data 
for model validation

• This is an alternative approach to the development of a 
“site specific” soil criteria with independent peer review



Midland Presumptive Approach
• Initial discussions with Dow and the City of Midland were 

held in 2008 on a “presumptive remedy approach”

• Since then, MDEQ has been working with Dow to further 
develop a strategy

• Dow submitted a work plan outline late yesterday 
(May 5, 2009)

• Plan is under review 

• MDEQ has committed to further discussion with the City 
of Midland

• More details to follow





Soil Sampling Locations from
Midland Bioavailability Study



Update Signs to be Consistent with Updated Fish Advisory

•Department of 
Community Health 
available after meeting 
to discuss

•Advisories have 
become more stringent

•Signs need to be 
updated – funding 
dependent



Disturbance and Management of Soils in Areas with 
Potential Dioxin/Furan Contamination

•Mechanism to let utility workers know 
about large areas of contamination and 
suggested precautions for working in soil

•Miss Dig is an example of a type of 
mechanism that could be used to notify 
utility workers/contractors of potential 
contamination when working in 
Tittabawassee River floodplain south of 
Midland 

•Development of “Management of 
Disturbed Soils and Dredged Sediments”
booklet

•Work plan submitted by Dow on 
October 10, 2008.  Approved by Miss Dig 
Board during their March 2009 meeting.  
Contract being developed.



Disturbance and Management of Soils in Areas 
with Potential Dioxin/Furan Contamination



Contact Information
Al Taylor - MDEQ

517-335-4799
taylora@michigan.gov

Art Ostaszewski - MDEQ
517-335-1119

ostaszewskia@michigan.gov

Cheryl Howe – MDEQ
517-373-9881

howec@michigan.gov

Greg Rudloff – U.S. EPA
312-886-0455

Rudloff.Gregory@epamail.epa.gov
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