
From: Busch, Stephen (DEQ)
To: Howes, Sarah (DEQ)
Cc: Benzie, Richard (DEQ); Devereaux, Tracy Jo (DEQ); Shaler, Karen (DEQ); Potter, Jodi (DEQ); Shekter Smith,

 Liane (DEQ); Prysby, Mike (DEQ); Wurfel, Brad (DEQ); Wyant, Dan (DEQ); Thelen, Mary Beth (DEQ); Sygo, Jim
 (DEQ); Shaler, Karen (DEQ); Potter, Jodi (DEQ); Pallone, Maggie (DEQ)

Subject: RE: Communications between City of Flint and DEQ
Date: Thursday, May 28, 2015 12:14:47 PM
Attachments: Flint-2015-02-13-AnnualMonSched.pdf

Flint-2015-03-05-TTHM-VN-15-1.pdf
Flint-2015-03-30-PbCu90.pdf
Flint-2015-04-03-LT2ESWTR.pdf
Flint-2015-04-03-Permit151018.pdf
Flint-2015-05-06-CCR-reminder.pdf
Flint-2015-05-11-CCCP.pdf
S2 Grant Project No 9204.01 City of Flint.pdf
RE Premise plumning.msg
Water Quality Optimization Strategy.msg
call.msg
Flint MORs.msg
Flint River Source Water Assessment.msg
FW PEAS call.msg
FW Schematics for LT2 sampling plans.msg
FW Water Supply Sources.msg
Premise plumning.msg
RE City of Flint - March Bromate Results.msg
RE City of Flint March 2015 MOR.msg
RE City Water Tech Team.msg
RE HC Letter FAQ"s.msg
RE May_Technical Advisory Meeting.msg
RE PEAS call.msg
RE RE Flint Water Age map.msg
RE TTHM Draft Letter.msg
RE Water Supply Sources.msg
Residential customers.msg
Watermain breaks.msg
distribution WQPs.msg
January "15 MOR.msg
Lead Copper Cert form.msg
RE City of Flint Water Plant Monitoring Results.msg
RE distribution WQPs.msg
RE distribution WQPs.msg
RE January "15 MOR.msg

Sarah,
 
Per the request from Representative Neely, attached are communications from the DEQ Office of
 Drinking Water and Municipal Assistance (ODWMA) to the City of Flint dating back to February
 2015.
 
This includes:
1 construction permit
7 letters
7 emails from Adam, Rosenthal, Environmental Quality Analyst
18 emails from Mike Prysby, District Engineer
2 emails from Steve Busch, District Supervisor
 
Please let us know if we can provide any further assistance in addressing Representative Neely’s
 request or if they have any questions or issues we could help answer.
 
Stephen Busch, P.E.
Lansing and Jackson District Supervisor
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RE: Premise plumning

		From

		Busch, Stephen (DEQ)

		To

		Prysby, Mike (DEQ); gthomas@cityofflint.com

		Recipients

		PRYSBYM@michigan.gov; gthomas@cityofflint.com



Glen,



 



The attached questionnaire that would be utilized by the Local Health Department and Department of Health and Human Services provides additional detail of what to be on the lookout for (See Questions 12 and 13).  As we indicated almost every service connection could potentially have some element associated with what is listed in this questionnaire, but we are just looking for a rough list of those with more non-typical appurtenances such as spas, grocery stores with spray/mist system, garden/nurseries with mist irrigation, etc., and those that Mike provided.  Thanks.



 



Stephen Busch, P.E.



Lansing and Jackson District Supervisor



Office of Drinking Water and Municipal Assistance



MDEQ



517-643-2314



 



From: Prysby, Mike (DEQ) 
Sent: Friday, May 01, 2015 9:56 AM
To: gthomas@cityofflint.com
Cc: Busch, Stephen (DEQ)
Subject: Premise plumning



 



Glen,



 



Based upon our discussion during our April 29th, 2015 site visit, approximately 40-45 commercial/industrial customers were identified as a potential candidate for needing a premise plumbing Water Safety Plan (WSP).  Attached is a list of mechanical components within building premise plumbing to assist you in confirming this and/or identifying additional customers that could serve as WSP candidates.    Please send us your completed list at your earliest convenience.   Thanks. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817
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Legionellosis Questionnaire


Genesee County, 2014-2015





Interviewer Identification


Date of Interview:                                      Interviewer’s Name:  	


Health Dept.:                                         Phone Number:    __                           E-mail:   	








MDSS ID  	_____





What was the patient’s outcome?         RECOVERED         STILL ILL           DIED	    UNK
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 Patient Contact Information


Name: 	________












Age:                        Sex:      M         F


  Street address:                                                                           City:


  State:                           Zip:                                  County: ________________	


Daytime Phone:                                                                     Evening Phone:    	








Surrogate Contact Information <List surrogate contact information if patient is too unwell or has died>


Name: 	________        


Daytime Phone:                                                         Evening Phone:  _________________________________


Relationship to Patient:  		








Hello, my name is                                        and I’m calling from                                      (health department). We are investigating a cluster of respiratory illnesses in Genesee County. At this point, the source of these illnesses is still under investigation. We are hoping this interview will provide further information and answers about the illnesses. I’d like to ask you a few questions about your home and your exposures during the 2 weeks before you got sick. You do not have to answer any of the questions, but any assistance you can provide is appreciated.  Do you have about 30 minutes to talk? If not now, when would be a good time for me to call back?  ______________________________________





<If the case is from more than 1 month prior, the following text may be used: >


[bookmark: _GoBack]It might be helpful for you to collect documents such as a calendar, receipts, credit card or bank statements to jog your memory about your activities and where you were in the 2 weeks prior to getting sick. The only information we would ask you to share from these are dates and locations. Would you like me to call you back after you have time to collect these materials? When would be a convenient day and time for me to call you back? ____________________________________________








I have that your first symptom started on <insert onset date>                             . Is this correct?


Yes             No              Not sure





                If no, what was the first date you started feeling sick? ____/_____/______  





	MDSS ID  	___





List dates of exposure period: from     _  /         /           to     _  /         /           <The exposure period includes the 2 weeks before the date of  illness onset>
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Illness Information





1.) During your illness, did you have any of the following symptoms?


			


			Check one:





			


			YES


			NO


			UNK





			Diagnosis of pneumonia


			


			


			





			Fever


  If yes, highest temp:_____


			


			


			





			Chills


			


			


			





			Cough


			


			


			





			Nausea


			


			


			





			Vomiting


			


			


			





			Diarrhea


			


			


			





			Aches or muscle pains


			


			


			





			Chest pain 


			


			


			





			Shortness of breath


			


			


			





			Sore throat


			


			


			





			Headaches


			


			


			





			Other symptoms (specify):





			


			


			














Exposure Information





2.) How long have you lived at your current residence? __________________


<If they have moved since the listed exposure period, indicate that you are asking about the house they lived in prior to becoming sick>


a.) If you moved after the exposure period/illness, what was your previous residence address?  ____________________________________________________________





3.) Where did you get your tap (drinking and other household use) water from between    _  /         /___           and     _  /         /          ?  <Exposure period from above>


3.) 


1. City of Flint Water


2. City of Flint Township Water


3. Other municipal water system


4. Private well


5. Unknown


	6. Other ______________________





4.) During the last year, has the water pressure at your residence changed?      Yes       No       Not Sure


a.) If yes, did the water pressure:         Increase	      Decrease


	b). If yes, when did the water pressure change occur? ________________________________














5.) During the last year, has the water quality (appearance, taste, smell) at your residence changed?              


                    Yes           No          Not Sure


a.) If yes, please describe the change in the water quality:_____________________________


____________________________________________________________________________


	b). If yes, when did the water quality change occur? __________________________________





6.) Prior to your illness, did you make any recent plumbing changes or repairs at your residence?                                     


                     Yes             No             Not sure


a.) If yes, please describe the changes/repairs and give the dates the work was done.


____________________________________________________________________


____________________________________________________________________





7.) Prior to your illness, were there any water main breaks or other water line issues that affected the water at your residence, including boil water advisories?          Yes            No         Not sure    


a.) If yes, please describe the water main/line issues or boil water advisories and give the dates they occurred.


____________________________________________________________________    ____________________________________________________________________








I’d like to ask you some questions about what you did during the 2 weeks before you got sick. 


The time period I’m asking about is between    _  /         /_        and     _  /         /         .<Exposure period> During this 2 week period, did you:





8.) Work or volunteer, either full or part time?        Yes        No         Not sure


a.) If yes, complete the following table:





			Job description


			Company


			Location


			Any exposure to misty water?





			


			


			


			





			


			


			


			











9.) Spend any time in a hospital, doctor’s office, clinic, or dentist office as a patient, visitor, employee, or volunteer?         Yes            No           Not sure 


                     a.) If yes, check all that apply:


Exposure


Date(s)


Reason for Visit


Name & City of Hospital/ Office/ Clinic


Name of Doctor


Inpatient


Admission_______


Discharge _______











Outpatient














Visitor














Employee














Volunteer
































	


	





























10.) Visit, reside, or work in a long term care facility, nursing home, assisted living facility, or senior living facility?        Yes        No        Not sure


a.) If yes, complete the following table:


Exposure


Date(s)


Name & City of Facility


  Resident


    





  Visitor








  Employee






































 11.) In the 2 weeks before you before you got sick (   _  /        /_     to     _  /        /       ), did you spend any nights away from home (excluding healthcare settings)?      Yes         No         Not sure


a.) If yes, complete the following table: <prompts: hotel, campground, cabin, cruise, second home, with family, etc.>





			Accommodation


Type/Name


			Address


      Street, City, State


			Floor/Room


No.


			Dates of Stay





			


			


			


			Arrival


			Departure





			


			


			


			


			





			


			


			


			


			





			


			


			


			


			





			


			


			


			


			











12.) In the 2 weeks before you before you got sick (   _  /        /_     to     _  /        /       ), did you visit any of the following community venues?       





			


			Check one:


			


			


			





			Venue


			YES


			NO


			UNK


			Date(s)


			Name of Venue


			Address





			  Hotel (without   


  staying overnight –   


  e.g. dinner, wedding)


			


			


			


			


			


			





			  Auditorium


			


			


			


			


			


			





			  Barbershop or Hair 


  salon


			


			


			


			


			


			





			  Car wash 


			


			


			


			


			


			





			  Casino


			


			


			


			


			


			





			  Church or Place of 


  worship


			


			


			


			


			


			





			  Gym or Work out 


  facility


			


			


			


			


			


			





			  Grocery store


			


			


			


			


			


			





			  Home improvement   


  store


			


			


			


			


			


			





			  Spa or Nail salon


			


			


			


			


			


			





			  Mall or Department 


  store


			


			


			


			


			


			





			  Movie theater


			


			


			


			


			


			





			  Other (specify)


  


			


			


			


			


			


			











13.) In the 2 weeks before you before you got sick (   _  /        /_     to       /        /       ), did you have exposure to any of the following water sources, either at home or while away from home?


			


			Check one:


			


			





			Exposures at home


			YES


			NO


			 UNK


			Dates (s)


			Description: Name (or Type)/Location





			Shower


			


			


			


			


			





			Use a detachable shower head or hose 


			


			


			


			


			





			Hot tub, whirlpool spa, Jacuzzi tub


			


			


			


			


			





			Sat NEAR a working hot tub or


whirlpool spa but did not get in


			


			


			


			


			





			Steam room or wet sauna


			


			


			


			


			





			Humidifier (whole house or portable)


			


			


			


			


			 If yes, specify type: 


 If yes, what type of water is used in device?


   □Bottled     □Tap     □Other:____________





			  Respiratory therapy machine 


  (e.g. nebulizer, CPAP, BiPAP, etc.)


			


			


			


			


			 If yes, specify type: 


 If yes, what type of water is used in device?


   □Bottled     □Tap     □Other:____________





			  Other (specify)


			


			


			


			


			











			Exposures away from home


			YES


			NO


			 UNK


			Dates (s)


			Description: Name (or Type)/Location





			Shower at gym, work, other location


			


			


			


			


			





			Use a detachable shower head or hose


			


			


			


			


			





			Hot tub, whirlpool spa, Jacuzzi tub


			


			


			


			


			





			Sat NEAR a working hot tub or


whirlpool spa but did not get in


			


			


			


			


			





			Humidifier (whole house or portable)


			


			


			


			


			 If yes, specify type: 


 If yes, what type of water is used in device?


   □Bottled     □Tap     □Other:____________





			Pool/splash pad/waterpark


			


			


			


			


			





			Recreational or cooling misters


			


			


			


			


			





			Steam room or wet sauna


			


			


			


			


			





			Decorative fountain


			


			


			


			


			





			  Outdoor watering hose or   


  sprinkler


			


			


			


			


			





			  Beach, lake, pond, river, creek,  


 etc.


			


			


			


			


			





			  Other (specify)


			


			


			


			


			

















Medical History





Now I’m going to ask a few questions about your medical history and health behaviors.





14.) Have you ever been told by a healthcare provider that you had any of the following conditions:





			


			Check one:


			





			Condition


			YES


			NO


			UNK


			Comments





			Chronic kidney disease


			


			


			


			





			Weakened immune system (due to cancer,


chemotherapy , radiation therapy, 


immunosuppressive meds, HIV, organ transplant, etc.)


			


			


			


			





			Diabetes


			


			


			


			





			Chronic lung disease (COPD, emphysema)


			


			


			


			





			Asthma or chronic bronchitis


			


			


			


			





			Heart disease or congestive heart failure


			


			


			


			





			Liver disease


			


			


			


			





			Other conditions (specify)





			


			


			


			











15.)  Health behaviors:





			


			Check one:


			


			





			


			YES


			NO


			Quantity per day


(packs or drinks)


			Duration (years)





			Are you currently a smoker?


			


			


			


			





			Are you a former smoker?


			


			


			


			





			Do you drink alcohol?


			


			


			


			











16.) Do you know anyone else with similar symptoms?       Yes        No        Not sure


a.) If yes, complete the following table:





			Name


			Phone


			State of


Residence


			Details of Shared Exposure





			


			


			


			





			


			


			


			





			


			


			


			





			


			


			


			











Additional Comments _________________________________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


___________________________________________________________________________________


Thank you so much for taking the time to answer these questions.  Do you have any questions that I can help answer? If you have any questions or remember any further details later, please contact the _____________________ (health department) at phone: _____________________. 





Water Quality Optimization Strategy

		From

		Busch, Stephen (DEQ)

		To

		Howard Croft (hcroft@cityofflint.com); Brent Wright (bwright@cityofflint.com); mglasgow@cityofflint.com; Daugherty Johnson (djohnson@cityofflint.com)

		Cc

		Gerald Ambrose (gambrose@cityofflint.com); nhenderson@cityofflint.com; Prysby, Mike (DEQ)

		Recipients

		hcroft@cityofflint.com; bwright@cityofflint.com; mglasgow@cityofflint.com; djohnson@cityofflint.com; gambrose@cityofflint.com; nhenderson@cityofflint.com; PRYSBYM@michigan.gov



Howard,



 



As Mike Prysby and I mentioned during our phone call earlier today, the City should be taking action to optimize water quality in the City’s distribution system which will in turn provide the City’s water customers with water quality that helps limit the potential for legionella occurrence in premise plumbing.  It is recognized that contraction of Legionnaires’ Disease is not from ingestion of potable water and not regulated under Safe Drinking Water Act requirements.  Further, there is currently no direct evidence of legionella in the City’s public water system. However, actions by the City of Flint water system can help minimize the potential for an outbreak in customer plumbing systems.



 



These actions include the following:



 



-          Water main pigging and flushing to remove biofilm, tuberculation, and sediment throughout the distribution system.  Failure to remove such material will limit the effectiveness of any disinfectant.  Pigging is the preferred process and equipment can be obtained at minimal cost.  As the growth range for legionella starts at 68 degrees F, conducting this work as soon as possible in the spring and early summer with cooler temperatures would help reduce the potential for formation under warmer water conditions.



 



-          Maintain pH levels of 7.2-7.8 in finished water and distribution system when possible to maximize the disinfection and oxidation potential of the hypochlorous acid residual (versus the less potent hypochlorite ion).  Any optimized corrosion control plan practices regarding pH levels  must be taken into consideration.



 



-          Maintain a minimum free chlorine residual of 0.5 mg/L throughout the distribution system when possible.  Continuous residual at this level has been shown to be effective in control of legionella.  (This will need to be balanced with requirements to limit TTHM formation and comply with the TTHM standard.)



 



-          Continuous operation and optimization of the ozone treatment equipment to treat raw source water.  Ozone is highly effective in the destruction of legionella bacteria.



 



-          Conduct routine monitoring for legionella bacteria at the water treatment plant tap and at locations in the distribution system.  Note:  sample locations must take water directly off the main and not be from premise plumbing systems.  Distribution locations could include storage tank inlets or pumping stations.  Monitoring at the WTP plant tap would demonstrate removal of any legionella present in raw source water.  A private laboratory that specializes in water sample analysis for legionella would need to be used.



 



-          Optimize water treatment plant operation for pathogen reduction under surface water treatment rule requirements.  Optimizing the removal for similar pathogens can help reduce the potential for legionella.



 



A conference call with City staff would probably be best to facilitate further discussions of these actions in more detail.  Mike and I can make ourselves available this week to discuss and answer any questions.



 



Stephen Busch, P.E.



Lansing and Jackson District Supervisor



Office of Drinking Water and Municipal Assistance



MDEQ



517-643-2314



 






call

		From

		Prysby, Mike (DEQ)

		To

		'bwright@cityofflint.com'

		Recipients

		bwright@cityofflint.com



Brent,



 



Are we having a conference call today?  I am available, give me a time for the call and I will make my-self available.  



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 






Flint MORs

		From

		Prysby, Mike (DEQ)

		To

		Michael Glasgow; 'bwright@cityofflint.com'

		Recipients

		mglasgow@cityofflint.com; bwright@cityofflint.com



Mike, Brent



 



I was looking at Flint’s MORs and I just noticed that ozone treatment parameters (ozone dosage and residuals) are not included.  Ozone treatment parameters need to be included in the MOR.  Please include this in future MORs.  Also, if you can resurrect the ozone treatment parameters from previous months of operation (since going to the Flint River)……we would like that information to include in the previous MORs.  Thanks. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 






Flint River Source Water Assessment

		From

		Prysby, Mike (DEQ)

		To

		emurphy@cityofflint.com

		Cc

		'bwright@cityofflint.com'

		Recipients

		emurphy@cityofflint.com; bwright@cityofflint.com



Elizabeth,



 



Attached is a copy of the Flint River Source Water Assessment report for your information.  Water treatment plant staff should have a copy of this report, if not, please provide them with a copy. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 





Flint River Source Water Assess..doc

Source Water Assessment Report for the



City of Flint Water Supply



Flint River Emergency Intake



February 2004
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City of Flint Water Supply; WSSN  2310
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City of Flint Water Utilities Department



Michigan Source Water Assessment Report 54



Executive Summary



The purpose of the Source Water Assessment is to analyze the sensitivity and determine susceptibility of a community's source of drinking water to potential sources of contamination.



Sensitivity is determined from the natural setting of the source water (raw water to the water treatment plant), and indicates natural protection afforded the source water. Using procedures established in the Great Lakes Protocol, Michigan Source Water Assessment Program, the emergency intake for the Flint Water Treatment Plant has a very high degree of sensitivity to potential contaminants. When the effects of agricultural and urban runoff in the Flint River watershed are considered, the Flint intake is categorized as very highly sensitive.



Susceptibility identifies factors within the community's source water area that may pose a risk to the water supply. The susceptibility determination provides information with respect to listed facilities and land areas within the source water area that should be given greater priority and oversight in implementing a source water protection program. The source water area for the Flint emergency intake includes 96 potential contaminant sources, 16 listed potential contaminant sources within the susceptible area, plus urban and agricultural runoff from the Flint River watershed into the Flint River. The potential contaminant sources, in combination with the very highly sensitive intake, indicate that the Flint emergency intake source water is very highly susceptible to potential contamination.



The Flint emergency intake source water is categorized as very highly susceptible, given land uses and potential contaminant sources within the source water area. However, it is noted that when operating, the City of Flint Water Treatment Plant has effectively treated this source water to meet drinking water standards. The City of Flint has instituted pollution prevention programs, but should be cognizant of additional potential threats to its source of drinking water that are identified in this report. This report explains the background and basis for these determinations.



Using this Assessment



Clean, safe drinking water is fundamental to the viability of any community. Protecting the drinking water source is a wise and relatively inexpensive investment in your community's future. The overall intent of this assessment is to provide background information for your community to use in developing a local source water protection program. The assessment benefits your community by providing the following:



· A basis for focusing limited resources within the community to protect the drinking water source(s). 



The assessment provides your community with information regarding activities within the source water area (SWA) that directly affect your water supply. It is within this SWA that a spill or improper use of potential contaminants may cause these contaminants to migrate toward the water intake. By examining where the source waters are most susceptible to contaminants, and where potential contaminants are located, the assessment clearly illustrates the potential risks that should be addressed.



· A basis for informed decision-making regarding land use within the community. 


The assessment provides your community with a significant amount of information regarding where your drinking water comes from (the source) and what the risks are to the quality of that source. Knowing where the resource is allows your community planning authorities to make informed decisions regarding proposed land uses within the SWA that are compatible with both your drinking water resource and the vision of growth embraced by your community.



· ·A basis for dealing with future regulations.  



The assessment has been designed to functionally meet proposed requirements for surface-water supplies. Information needed to address regulatory needs and requirements has been collected and made available to your community through this report.



This source water assessment also provides the basis for a locally developed, voluntary source water protection program. Communities interested in voluntarily developing source water protection programs should contact the Michigan Department of Environmental Quality (MDEQ) or visit the Department web page at http://www.deq.state.mi.us.



Introduction



In 1996, Congress amended the Safe Drinking Water Act and provided resources for state agencies to conduct source water assessments by identifying SWAs, analyzing the sensitivity of the source to natural conditions, conducting contaminant source inventories, and determining the susceptibility of the source to potential contamination. Delineations, sensitivity analyses, contaminant inventories, and susceptibility determinations comprise a "source water assessment." Assessments will be completed for every public water supply source in Michigan. To support this effort, the MDEQ Water Division established a partnership with the U.S. Geological Survey (USGS) to develop a method for conducting source water assessments for surface water supplies (Sweat and others, 2000; Sweat and others, 2001).



The requirements for public water supplies in Michigan to meet United States Environmental Protection Agency (USEPA) maximum contaminant levels (MCLs) provide some degree of assurance of safe drinking water; however, all systems are vulnerable to potential contamination. One of the best ways to ensure safe drinking water is to develop a local program designed to protect the source of drinking water against potential contamination. Not only does this add a margin of safety, but it also raises the awareness of consumers and/or the community of the risks of drinking water contamination. It is expected that source water assessment results will provide a basis for developing a source water protection program.



Background
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Flint is located in Genesee County, about 55 miles northwest of Detroit, Michigan (fig. 1). The city of Flint water supply serves a population of 125,000.  In 1967, the city connected to the Detroit Water and Sewage Department (DWSD) water supply and the Flint Water Treatment Plant (WTP) was placed on stand-by operation.  The city is required by the MDEQ to maintain this treatment facility for reliabilty since the city obtains treated water through a single pipeline from the DWSD Lake Huron WTP which is subject to interruption of service. The present intake at the Flint WTP was constructed in 1948 and consists of a concrete box structure on the edge of the Flint River.    The intake structure has a bottom elevation of 700.00 and connects through a 72-inch concrete pipe to the low service pump station. Low service pumps lift the river water through the WTP processes of conventional treatment and lime-soda softening .



Treatment at the plant includes the addition ferric chloride as a coagulant, lime and soda ash for softening, chlorine for disinfection, and fluoride addition for dental health.  



Water treatment plants are periodically inspected to identify construction, maintenance, operational or source defects that could make them vulnerable to contamination, particularly from contaminants that are microbial in nature, such as fecal coliforms. Water suppliers are provided a sanitary survey report that notes deficiencies in the system, and the State may direct the system to make necessary corrections. The sanitary survey is an important part of a safe drinking water program. 


Climate



The Flint water supply is located in the central Lower Peninsula hydrologic province (Rheaume, 1991), in the Flint River watershed (USGS, 1974, 1982). The region experiences temperate summers with moderate winters. The Flint Bishop International Airport Weather Bureau station reports that the average annual precipitation for the climatic years 1887-2001 was 30.28 inches and the average from the past 5 years is 31.42 inches (NOAA, 2001), with about 13 percent of that as snowfall between November and March. Annual average runoff for the Flint SWA, extrapolated from Miller and Twenter (1986, fig. 1) is 9 to 10 inches.



Source Water Area Geology and Hydrology
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The study area for evaluating the extent of the Flint emergency intake SWA includes the upper reaches of the Flint River watershed (fig. 1). Flint is located roughly in the middle of the Flint River watershed. The SWA consists of  lacustrine clays and silts; end moraines of coarse- and medium-textured till; fine-, medium-, and coarse-textured glacial tills ; and postglacial alluvium. The SWA is underlain by Bayport Limestone, Marshall Sandstone and mixed shales, sandstones, and limetsones of the Saginaw and Michigan Formations (Martin, 1955; Milstein, 1987). Soils underlying the Flint SWA are primarily associations of the Blount, Boyer, Brookston, Capac, Ceresco, Celina, Chelsea, Cohoctah, Conover, Del Ray, Kibbie, Lapeer, Lenawee, McBride, Metea, Miami, Montcalm, Sloan, Spinks series (U.S. Department of Agriculture, 1961; BASINS, 1998; MIRIS, 2000). They include loams, loamy sands, fine sandy loams, silty clay and muck.



Soil permeability is based on the calculated time of travel, in inches per hour (in/hr), for water to move vertically through a saturated soil zone. Soil thickness and permeability values are available in soil survey reports published by the National Cooperative Soil Survey and U.S. Department of Agriculture (1982, 1992, 1993, also 2 county reprints in press). Permeability ranges from less than 0.06 in/hr, rated as very slow, to more than 20 in/hr, rated as very rapid.
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Very slowly permeable soils significantly reduce the movement of water through the soil zone and, as a result, allow greater time for natural degradation of contaminants. However, such soils also provide for rapid overland transport of contaminants directly to receiving waters, which in turn may affect the water supply intake. Erosion and transport of soils by surface waters can cause an increase in turbidity. In contrast, very rapidly permeable soils allow for rapid infiltration and passage through the soil zone from the surface. Such soils potentially allow rapid transport of contaminants with minimal contact-time available for contaminant breakdown.



Mean, area-weighted, depth-integrated permeabilities for the Flint SWA range from 0.6 to as much as 7.8 in/hr. The mean permeability is 3.1in/hr (Schneider and Erickson, undated, series of 5 maps; BASINS, 1998; MIRIS, 2000). Soil permeability ranges from moderately slow in the northeastern portion of the SWA to moderate over the eastern portion of the SWA to moderately rapid throughout the central and western portions of the SWA, and rapid around the Flint River (fig. 2; U.S. Department of Agriculture, 1961; BASINS, 1998; MIRIS, 2000). Areas adjacent to the Flint River are underlain by highly sensitive drift lithologies, whereas the remainder of the SWA is underlain by least sensitive drift lithology (Lusch and others, 1992).



The Flint SWA contains an area of about 237 square miles (mi2). There are is one operable gage within the Flint SWA and a Flint River gage which operates approximately 9 miles downstream from the Flint Emergency Intake. Between 1932 and 2002 discharge has been recorded at this station by the USGS (Blumer and others, 2002). Annual mean discharge at the Flint River at Flint gauging station was 339 cubic feet per second (cfs) between 1932 and 2001, and ranged from 153 to 1258 cfs. Velocity measured at this stream gage was used to estimate the distance in which contaminants could travel within 24 hours, or the 24-hour time-of-travel (TOT) for this area on the Flint River. The distance calculated for the 24-hour TOT was approximately 27 miles.
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History of Raw Water Quality at the Source



Public water supplies are required to routinely monitor raw water quality for selected parameters to optimize treatment, and to monitor treated water quality for a list of contaminants that is determined by MDEQ and the Safe Drinking Water Act. A detection of any contaminant may indicate that a pathway exists for contaminants to reach the intake. It is important to realize that the results from a given sample only provide information regarding the water quality at the time the sample was collected. Water quality can change with time for a number of reasons. The fact that a water sample does not contain contaminants is no guarantee that contamination will not occur in the future. Conversely, the detection of a contaminant in the past does not indicate that it will occur in the future.



The Flint WTP records for the last 3 years of routine operation, 1965-1967 show that water use fluctuated between 34.4 and 46.5 million gallons per day (MGD), with an average daily use of 38.5 MGD. Raw water quality reported for these three years ranged from 5 to 183 nephelometric turbidity units (NTU) for turbidity, 203 to 375 mg/l total hardness as CaCO3, 116 to 235 mg/l alkalinity as CaCO3, 16 to 46 mg/l chlorides and 8.2 to 8.5 units for pH. Precipitation events were noted to increase turbidity and lower hardness. An analysis of flow duration for the Flint River and source water chemistry would probably indicate that there may be an indirect correlation between turbidity, suspended sediments, and coliforms and high flows associated with spring snowmelt and precipitation runoff events.


In recent years, the Flint WTP has undergone operational and process improvements for water treatment. Raw water quality during these testing periods when the WTP was operating but discharging to waste are noted in the table below.



			Date of Tests


			Turbidity


			Total Organic Carbon


			pH


			Alkalinity


			Hardness





			


			(NTU)


			(mg/l)


			(pH units)


			(mg/l)


			(mg/l)





			12/5-7/2000


			4.2


			8.75


			7.8


			249


			324





			1/16-18/2001


			2.4


			8.5


			7.7


			275


			363





			3/20-21-2001


			5.4


			N/A


			7.9


			196


			266





			4/16-18/2001


			7.6


			8.6


			8.2


			213


			284








Source Water Assessment Methodology



Technical guidelines for completing source water assessments are contained in the Michigan Source Water Assessment Program, Assessment Protocol for Great Lakes Sources (Protocol) (MDEQ, 1999, Appendix L) available at http://www.deq.state.mi.us/dwr. In general, an assessment is a process for evaluating a drinking water supply and the potential for its treated water to exceed an MCL due to raw water contamination. A source water assessment considers the SWA, potential sources of contamination within the SWA, conditions of the water supply intake, and susceptibility to contaminants in order to identify potential risks to drinking water quality. Although the Protocol provides the minimum requirements and instructions on how to conduct an assessment, each water supply is unique with respect to how the process is carried out, due to local conditions and information. Sweat and others (2000, 2001) have developed and documented the methodology used in the preparation of this assessment.


Delineating Source Water Areas



Delineation of the SWA is accomplished by using geographic information system (GIS) software to map the watershed(s) that have the potential to affect source water at the intake. Using information from the water supply, a critical assessment zone (CAZ) is defined for the intake (MDEQ, 1999, Appendix L). A buffer is then created along any shoreline intersected by the CAZ, and from the edge of the CAZ to the mouth of any river(s) that might influence the intake. Finally, the buffer is extended along the shoreline of any river(s) that might influence the intake, from the mouth of the river to its headwaters. The area defined by the CAZ, river and shoreline buffers is termed the susceptible area. The susceptible area within the SWA defines locations where a water supply should focus its management strategies and resources to benefit the drinking water resources.




Using the Great Lakes Protocol and the Flint water supply information:



· ·The CAZ for the Flint intake is assigned as 3,000 ft since the intake is located in an inland river (fig. 3). 



●     The susceptible area along the shoreline is determined to be: A distance of 300 ft inland along    the banks of the Flint River and its tributaries (fig. 4).


Contaminant Source Inventory 



Past, current, and potential future sources of contaminants were inventoried to identify several categories of potential sources of contaminants including microorganisms (bacteria, oocysts, and viruses), inorganic compounds (nitrates and metals), organic compounds (solvents, petroleum compounds, pesticides), and disinfection by-product precursors (trihalomethanes, haloacetic acids).



It is important to remember that sites and areas identified by this process are only potential contaminant sources used and managed properly. In addition, assumptions were made about particular types of land uses and risks associated with those land uses. Assumptions are discussed further in the results portion of this report.



The process for completing the inventory included several steps, which are summarized as follows:



1. Reviewed readily available land use maps and historical/current aerial photographs.



2. Plotted relevant information from applicable state and federal regulatory databases including the following lists:



· ·MDEQ leaking underground storage tank (LUST) sites;



· ·MDEQ registered underground storage tank (UST) sites;



· ·MDEQ Environmental Cleanup Site Information System (ECSI) sites;
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· ·MDEQ Source Information System (for water discharge permit sites including National Pollutant Discharge Elimination System (NPDES) permits, Water Pollution Control Facility (WPCF) permits, storm water discharge permits, and on-site sewage (septic) system permits);



· ·MDEQ Underground Injection Control (UIC) database;



· ·MDEQ Active Solid Waste Disposal Permits list;



· ·Michigan Department of Transportation (MDOT) - Hazardous Materials database;



· ·State Fire Marshall registry of above-ground fuel storage tank sites;



· ·State Fire Marshall Hazardous Material Handlers and Hazardous Material Incidents (HAZMAT) sites;



· ·U.S. EPA BASINS software, version 2.1.



· ·U.S. EPA Envirofacts database;



· ·U.S. EPA Resource Conservation Recovery Act (RCRA) generators or notifiers list;


· ·U.S. EPA RCRA Treatment, Storage, and Disposal Facility (TSDF) Permits list;



· ·U.S. EPA National Priorities List (NPL);



· ·U.S. EPA Comprehensive Environmental Response, Compensation and Liability Information System (CERCLA) List;



· ·U.S. EPA RCRA Corrective Action Activity List (CORRACTS);



· ·U.S. Department of Transportation (DOT) Hazardous Materials Information Reporting System  (HMIRS); 



· ·U.S. EPA Toxic Chemical Release Inventory System (TRIS); and



· ·U.S. EPA Oil Pollution Act of 1990 Spill Response Atlas



3. Met with public water supply and community officials on June 11, 2003 to identify potential sources not listed elsewhere in databases or on maps and completed a preliminary inventory form to be used in completing the SWA base map. Subsequent contacts by email and telephone on numerous occasions to request additional data, clarify data, and discuss results.



4. Land use and/or ownership (for example, residential/municipal; commercial/industrial; agricultural/forest; and other land uses) was mapped and evaluated in relation to PCS, soil characteristics, and proximity to the intake(s).



5. Conducted an informal field inventory to locate additional PCS.



6. Completed final inventory form of PCS and plotted locations of PCS on the base map.



The purpose of the inventory is three fold: first, to provide information on the location of PCS, especially those within the susceptible area; second, to provide an effective means of educating the public about PCS; and third, to provide a reliable basis for developing a management plan to reduce potential contaminant risks to the Flint water supply.



The inventory process attempts to identify potential point-source contaminants within the SWA. It does not include an attempt to identify specific potential contamination problems at specific sites, such as facilities that do not safely store potentially hazardous materials. However, assumptions were made about particular types of land use. For example, it is assumed that rural residences associated with farming operations have specific potential contamination sources such as fuel storage, chemical storage and mixing areas, and machinery repair shops. It should also be noted that although the inventory depicts existing agricultural uses (crops grown), these are likely to undergo continual change due to normal crop rotation practices. What is irrigated farmland now may be non-irrigated farmland next year, or vice versa.



The results of the inventory were analyzed in terms of current, past, and future land uses and their relationship to the susceptible area and the supply intake. In general, land uses and PCS that are closest to the supply intake pose the greatest threat to a safe drinking water supply. Inventory results are summarized in table 1, and are shown on figure 5.


Many PCS are readily identifiable because they have a single discharge point, and often a permit is required for these discharges. However, other PCS have diffused, poorly defined discharge locations. These are known as non-point discharges because they occur over large areas and may not be quantifiable by readily accepted methods. These non-point source discharges are difficult to identify and control, and consequently to quantify, yet they are a major source of water pollution (Carpenter and others, 1998). Non-point sources also include atmospheric deposition over water and land, and include urban, rural, and



Table 1. Potential contaminant sources in the source water area



			Type of Potential Contaminant Source (PCS)


			Number of PCS


			Number of PCS in Susceptible Area





			Hazardous or solid waste site permits


			71


			11





			Industrial facility discharge site permits


			9


			3





			National priority list sites


			1


			0





			Permit compliance system


			12


			2





			Toxic release inventory permits


			3


			0





			


			


			





			TOTALS


			96


			16








agricultural runoff from areas such as lawns, golf courses, farm fields, pastures, parking lots, and roadways. Runoff from these areas can contain many types of pollutants including sediments, metals, organic and inorganic chemicals, viral and bacterial pathogens, pharmaceuticals, and animal wastes. Transportation also represents a non-point source of contamination. Trucking and railroads transport potential contaminants through the SWA. An accident causing a spill could lead to potential contaminants entering a storm sewer, or in the case of boaters or rail transportation, directly to the Flint River.  Petroleum pipeline crossing the upper reaches of the Flint River also pose contaminant threats.


Non-point sources of concern to the Flint water supply are primarily from storm sewers and from industrial, commercial, and residential sources in the SWA and communities upstream of the intake. A railroad bridge immediately upstream in the CAZ of the intake carries occasional train traffic described as hazardous.  The West Boulevard storm sewer which discharges in the CAZ provides drainage to the Flint River from an industrialized area. 



The Michigan Department of Agriculture is working to identify dairies and concentrated animal feedlots (greater than 1000 animal units) in the Flint River watershed upstream of the intake. 



The U.S. Environmental Protection Agency (USEPA) has identified one impaired water body in the Flint SWA on its Clean Water Act 303(d) list. The parameter of concern within the Holloway Reservoir is fish consumption advisories for PCBs. An additional impaired water body exists upstream of the SWA but not within the SWA itself. This water body is the collective of unnamed drains in Metamora, and the parameters of concern are untreated sewage discharge and pathogens (MDEQ, 2002).



In general, PCS within the susceptible area pose greater risks than those outside the susceptible area. The presence of PCS within the SWA indicates potential sources of chemicals that could, if improperly managed or released, impact the water quality at the intake. Small quantities of these chemicals, in some 
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Figure 5. Potential Contaminant Sources in City of Flint Source Water Area, Flint, Michigan


cases less than a liter, can significantly affect the supply. Also of concern is the location and distribution of these sources with respect to highly permeable soils. The susceptible area consists of primarily agricultural and forested land with some urban areas. Overlaying the PCS locations and the moderately rapid to rapidly permeable soil map for the Flint SWA indicates that 21 of the located PCS are located on or very near to areas with moderately rapid to rapidly-permeable soils. All PCS within the SWA should be addressed; the susceptibility determination, however, provides the water supply with the tools to focus resources where the greatest risk occurs. The results of the PCS inventory performed for Flint water supply is shown on figure 5 and is summarized as a function of PCS locations relative to the susceptible area. The inventory results indicate that there are 7 PCS, holding 8 permits for discharge, within the susceptible area (table 2).


Table 2. Contaminant source inventory.



			Site Name


			Identification Number


			Reason for Permit


			Reason for Listing as Potential Contaminant Source





			DAVISON OIL AND GAS BURTON STA 7


			MI0000540310


			On-Site Storage


			Hazardous and Solid Waste Site





			H AND M SVC


			MID985612225


			


			





			KINNIES PARTY STORE


			MID985597657


			


			





			ZACK CO


			MID002975225


			


			





			EVERGREEN CLEANERS


			MID981539711


			


			





			DORT HWY INC


			MID985579945


			


			





			SUPER GO MARKETERS INC


			MID985583053


			


			





			PIONEER CABINETRY INC


			MID985605849


			


			





			DAVISON CITY OF


			MID985625136


			


			





			MID MICHIGAN AUTO PARTS INC


			MID985654789


			


			





			CLARK STORE 1849


			MI0001853613


			


			





			FORD-NORTHVILLE PLT


			MI0024643


			Process, Treatment, and Waste Waters


			Industrial Facilities Discharge Site





			FOREST WASTE PRODUCTS


			YCRCLA276


			


			





			OTISVILLE WWTP a


			MI0028720


			


			





			ORCHARD COVE WWTP


			MI0054755


			Waste Water, Dust, and Process Water


			Permit Compliance System





			OTISVILLE WWTP a


			MI0028720


			


			








Note: Subscript denotes multiple permits



Sensitivity Analysis



Sensitivity is the natural ability of a SWA to provide protection against the contamination of the water supply intake, and includes physical attributes of lakes, rivers, and soils. The sensitivity analysis requires consideration of several different variables related to the natural environment, for example: 



· ·Water quality history of the source.



· ·Distribution of moderately to highly-permeable soils.



· ·Amount of available water from precipitation or runoff.



· ·Potential for runoff to affect the intake.



· ·Nature of the intake, including: depth, distance from shore, age, and materials used.



· ·Surface water flow patterns in vicinity of intake.



To perform this analysis, USGS, MDEQ, and the operator of the Flint WTP collected, researched, and analyzed information from the WTP, monthly operator reports, sanitary surveys, soil maps, published reports, and historical plant operation and raw water quality data. The Michigan SWAP has three categories of sensitivity for surface water sources ranging from moderately sensitive to very highly sensitive. Analysis of this information, using guidelines provided in Brogren (1999) and Sweat and others (2000, in press), indicates that the Flint intake is at the high end of this range or very highly sensitive (fig. 3). This means that the natural environment offers little protection against contamination of the water supply intake.



Susceptibility Determination



Susceptibility is the relative potential for contamination to reach the public water supply intake used for drinking water purposes. Whereas the sensitivity of a water supply is the natural ability of the area to protect the intake against contamination, the susceptibility determination also takes into account other factors that will affect whether a contaminant reaches the intake. Whether or not a particular drinking water source becomes contaminated depends on three factors: 



(1)
The distribution of PCS;



(2)
The source water area; and



(3)
The natural protection, or sensitivity, of the source.



In conducting a susceptibility determination, the part of the SWA that yields water to the water supply-system intake is identified by establishment of the susceptible area within the source water area. PCS within the susceptible area are then located. Based on the distribution of PCS within the susceptible area, the type of PCS, and the nature of the chemicals they use or store, PCS are analyzed for the risk they may represent to the water supply intake. Along with the presence and distribution of PCS, the sensitivity analysis is then used to determine the susceptibility of the water supply (fig. 3). This leads to a determination of whether the drinking water source is moderately susceptible, highly susceptible, or very highly susceptible to contamination (Brogren, 1999; Sweat and others, in press). It is important to understand that a system can have low sensitivity relative to some conditions (for example, intake construction and location), and high susceptibility because of other conditions (for example, the type of PCS). In Michigan, surface water sources of drinking water range from moderately-low to very-high susceptibility. 



When a public water supply is determined to have a moderate, high, or very high susceptibility because of a particular condition or set of conditions, there is a significant risk of contamination of the drinking water source because of that condition or set of conditions. Although the susceptibility determination does not predict when or if contamination will actually occur, it does recognize conditions that are highly favorable for contamination of the supply. In the event of a contaminant release to soils or surface water within the susceptible area, it is very likely that contamination at the intake would occur without completion of remedial actions.



If a public water supply's drinking water source is determined to be highly susceptible, it is recommended that the system identify the condition(s) that lead to the high susceptibility. Immediate steps should be taken to protect the source, and action should be considered to remedy the condition (for example, repairing or replacing faulty intake construction, working directly with facility operators to implement sound management practices, etc.).



All water supplies, regardless of their susceptibility, should consider identified factors that could lead to higher susceptibility in the future, and should prepare a strategy to protect the water supply source. Raising public awareness through signs and other education programs, encouraging proper intake construction and the use of best management practices in existing facilities are good ways of ensuring that a surface water source maintains its moderate susceptibility rating.



Summary and Recommendations



The actual susceptibility of the drinking water source of a water supply depends on a number of contributing factors, some of which are only slightly related. Sensitivity is determined from the natural setting of the source and identifies the natural protection afforded to the source water. Susceptibility is determined by identifying those factors within the community's SWA that may pose a risk to the source water. The susceptibility determination provides information with respect to facilities within the SWA or land areas within the SWA that should be given greater priority and oversight in the implementation of a drinking water protection program.


Sensitivity Analysis: Based on criteria adopted in the Great Lakes Protocol of the Michigan Source Water Assessment Program, the emergency intake for the Flint Water Treatment Plant has a very high degree of sensitivity to potential contaminants.


Susceptibility Determination: The SWA for the Flint intake includes 8 listed potential contaminant sources within the susceptible area, numerous storm drains discharging upstream of the intake, a railroad crossing plus urban, agricultural, and industrial runoff from the Flint River watershed. Combining these potential contaminant sources with the very highly sensitive intake yields a very highly susceptible determination for Flint source water (fig. 5).



Effective Treatment: 



The results of this assessment and the recommendations based on these results are summarized as follows:



· Intake - The Flint Water WTP intake was installed in 1948 and draws water from the Flint River from a shoreline structure making the intake very highly sensitive.



· Soils - Using a mean, area-weighted, depth-integrated permeability estimation, the soil and subsoil permeability in the SWA range from 0.6 in/hr to as much as 7.7 in/hr. The mean permeability is 3.1 in/hr (Schneider and Erickson, undated, series of 5 maps; BASINS, 1998; MIRIS, 2000). About two thirds of the soils in the Flint SWA are moderately rapid or rapidly permeable. Sixteen (16) PCS are located on these soils. These factors combine to make the SWA, and thus the intake, very highly sensitive. The community should take steps to evaluate current and future land use in areas of highly permeable soils, particularly those occurring within the susceptible area. Those PCS that have been identified either on or in close proximity to these soils should be informed of the sensitive nature of the area and encouraged to adopt best management practices designed to minimize the risk of a ground release. Residential areas that have been developed on these soils should be targeted for educational programs identifying steps that residents can take to protect the water supply.



· Historical Contaminant Detections – Since the Flint WTP has not utilized the Flint River since 1967 as a source of public drinking water, extensive raw water quality data is not available.  However, as is typical for river water, the periodic presence of coliform bacteria is indicative of a relationship between runoff and soil conditions, causing the presence of bacteria at detectable levels in river source water. Background turbidity has recently been reported in the range of 2.4 to 7.6 NTU. These factors indicate that the SWA, and thus the intake, is very highly susceptible.



· Sanitary Survey – Defects reported as requiring repair either have been corrected or are scheduled for repair. The Flint WTP is undergoing extensive upgrades to improve treatment and reliability. It is important that the water supply continue to follow good management practices. 



· Potential Contaminant Sources - A review of the PCS inventory and the rapidly and very rapidly permeable soil distribution indicates that the Flint SWA has 21 PCS located on moderately rapid to rapidly permeable soils. Within the susceptible area, there are 7 PCS with 8 discharge permits. In addition, there are numerous storm drains within the vicinity of the intake. A railroad crossing immediately upstream of the intake also poses a potential contaminant threat. It is recommended that the community focus initially on PCS that are within the susceptible area as they pose the greatest potential threat to the water supply. These facilities should be made aware of free technical assistance that is available through MDEQ's pollution prevention programs. Through chemical inventory, waste reduction, and by increasing awareness of best management practices, the risk these facilities pose to source waters can be reduced. The PCS inventory indicates that the source is very highly susceptible.



· Source Water Assessment - The Flint source water assessment is based on these site-specific parameters:



1. Definition of a Critical Assessment Zone around both intake for a very highly sensitive source;



2. Definition of a SWA for the Flint River, and shoreline near the intake; 



3. Flow duration and discharge in the Flint River upstream of the intake, and the effects of upstream contaminant discharges on the source water quality; and 



4. Listed and nonlisted potential contaminant sources.



· Source Water Protection - The City has initiated source water protection activities with an Industrial Pretreatment Program incorporating management plans, chemical containment, and spill response, spill response training, plus storm sewer and street cleaning programs.



The Flint WTP and/or the community should assemble a team to assist in the development and implementation of a source water protection program that uses this assessment to further protect the Flint source water area.


Selected References 



Blumer, S.P., Behrendt, T.E., Ellis, J.M., Minnerick, R.J., LeuVoy, R.L., and Whited, C.R., 2000, Water Resources Data Michigan Water Year 1999: Water-Data Report MI-99-1, 365 p.



Carpenter, S.R., Caraco, N.F., Correll, D.L., Howarth, R.W., Sharpley, A.N., and Smith, V.H., 1998, Nonpoint Pollution of Surface Waters with Phosphorus and Nitrogen, Ecological Applications, 8:3, 559-568.



City of Flint, 2002. About Flint.  Statistical Snapshot. http://www.cityofflint.com/About/stats.asp. Accessed Feb 12, 2003.



Flint River Watershed Reports, Genesse County Health Department, April 15, 1999



Leonardi, J.M. and Gruhn,  W.J., Flint River Assessment, Michigan DNR, July 2001 



Lusch, D.P., Rader, C.P., Barrett, L.R., and Rader, N.K., 1992, Aquifer vulnerability to surface contamination in Michigan: Center for Remote Sensing and Department of Geography, Michigan State University, East Lansing, MI, scale 1:1,500,000.



Martin, H.M., 1955, Map of the surface formations of the southern peninsula of Michigan: Michigan Geological Survey, Department of Conservation, Publication 49, scale 1:500,000, 2 sheets.



Michigan Department of Environmental Quality, 2002. Clean Water Act Section 303(d) List Michigan Submittal for 2002. Staff Report. Draft. Surface Water Quality Division.



-----,1999, State of Michigan Source Water Assessment Program, 153 p.



Miller, J.B. and Twenter, F.R., 1986, Michigan surface-water resources, in U.S. Geological Survey, National Water Summary 1985-hydrologic events and surface-water resources: U.S. Geological Survey Water-Supply Paper 2300, p. 277-284.



Milstein, R.L., compiler, 1987, Michigan sesquicentennial, 1837-1987, bedrock geology of southern Michigan: Michigan Department of Natural Resources, Geological Survey Division, scale 1:500,000.



MIRIS, 2000, Michigan Resource Information System: Michigan Department of Natural Resources, Land and Water Management Division, 2 compact discs, as updated.



National Oceanic and Atmospheric Administration, 1999, Climatological Data, Michigan: U.S. Department of Commerce, 113:13.



Rheaume, S.J., 1991, Hydrologic provinces of Michigan: U.S. Geological Survey Water-Resources Investigation Report 91-4120, 73 p., 1 plate, scale 1:500,000.



Sweat, M.J., Erickson, P.M., and Brogren, B.B., 2000, The Michigan Source Water Assessment Program for Evaluation of Public Surface Water Supplies, in Bryant, Jeff, ed., NWQMC National Monitoring Conference 2000: Monitoring for the Millennium, Austin, TX, April 25-27, 2000.



Sweat, M.J., Brogren, B.B., Jodoin, R.S, Rossi, T.A., and Loerop, M.A., 2002, Michigan's Source Water Assessment Program -- Surface Water Assessments Leading to Protection Initiatives, in, Proceedings of Watershed 2002: Water Environment Federation International Conference, February 23-27, 2002, Fort Lauderdale, FL, 28 p. (also MDEQ Source Water Assessment Report 22)



Sweat, M.J., Brogren, B.B., Jodoin, R.S., and Rossi, T.A., in press, A source water assessment program for evaluation of public water supplies using surface water sources in Michigan: U.S. Geological Survey Water Resources Investigations Report 01-xxxx, xx p (also MDEQ Source Water Assessment Report 8)



Twenter, F.R., Knutilla, R.L, and Nowlin, J.O., 1976, Water resources of Washtenaw County, Michigan: Washtenaw County Planning Commission, 143 p., 43 figs., 18 tables.



U.S. Department of Agriculture, in press, Soil survey of Washtenaw County, Michigan:



-----, 1982, Soil survey of Oakland County, Michigan: 167 p., 135 sheets.



-----, 1992, Soil survey of Ingham County, Michigan: 149 p., 84 sheets.



-----, 1993, Soil survey of Livingston County, Michigan: 92 p., 44 sheets.



-----, in press, Soil survey of Jackson County, Michigan:



GLOSSARY



Critical Assessment Zone (CAZ) - the area from the intake structure to the shoreline and inland, including a triangular water surface and a land area encompassed by an arc from the endpoint of the shoreline distance on either side of the on shore intake pipe location



Geographic Information System (GIS) - a system to capture, store, update, manipulate, analyze, and display all forms of geographically referenced information



Impaired water bodies -  As defined by USEPA and listed on the 303 (d) list of the federal Clean Water Act.


Intake - the point at which source (raw) water is drawn into a pipe to be delivered to a water treatment plant



Lignins - an amorphous, cellulose-like, organic substance that acts as a binder for the cellulose fibers in wood and adds strength and stiffness to cell walls



Maximum Contaminant Level (MCL) - the maximum permissible level of a contaminant in water that is delivered to any user of a public water system



Potential Contaminant Sources (PCS) - listed and non-listed agricultural sites, businesses, and industries that have the potential to cause contaminants to be introduced into source water



Sensitivity - a measure of the physical attributes of the source area and how readily they protect the intake from contaminants



Source - the water body from which a water supplier gets its water



Source Water Area (SWA) - the land and water area upstream of an intake that has the potential to directly influence the quality of the water at the intake



Source Water Assessment Program (SWAP)- in Michigan, the process defined by the state Department of Environmental Quality to complete assessments of all the state's public water supplies



Susceptibility - the Susceptibility identifies factors that may pose a risk within the community's SWA


Susceptible Area - the area defined by the critical assessment zone and a buffer on either side of any drainages that contribute water to an intake



Synthetic Organic Contaminants (SOC) - Manmade organic chemical compounds such as pesticides, etc.



Tannins - naturally occurring phenolic compounds that precipitate proteins, alkaloids, and glucosides from solution that has a yellowish appearance



Volatile Organic Contaminants (VOC) - Unnatural, volatile organic chemical compounds such as gasoline components, solvents, degreasers, etc


City of Flint Water Treatment Plant,




Flint, Michigan









Flint WTP Emergency, Flint River Intake Structure




(Viewed from downstream)









Flint River – Source Water for City of Flint WTP









Figure 1. Source-water area (SWA) for the evaluation of the Flint emergency intake, Flint, MI.









Mott Lake and Dam on Flint River upstream of Flint WTP









Kearsley Lake and Dam on Kearsley Creek Upstream of Discharge to Flint River and Flint WTP Emergency Intake









Figure 2. Soil permeability for the Flint emergency water-supply intake SWA. Flint, MI.









Sensitivity Analysis and Susceptibility Determination
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Sensitivity Determination














Moderately Low




Susceptibility*









*Moderately Low Susceptibility determination is only applicable to deep, open water Great Lake intakes, free from littoral zone interferences, with excellent raw water quality histories, and where current flows and lake volumetrics provide for an exceptionally high dilution factor in the event of a spill or contamination event.
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Figure 53. Surface-water sSource sSensitivity aAnalyses and sSusceptibility dDetermination for the Ann ArborFlint emergency water-treatment-plant source-water areas..









Figure 4. Critical Assessment Zone (CAZ) for the Flint emergency water-supply intake, Flint, MI.









Figure 5. Identified potential point-source contaminants within the Flint emergency water supply, Flint, MI.









Railroad Trestle over Flint River Immediately Upstream of Flint WTP 
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FW: PEAS call

		From

		Prysby, Mike (DEQ)

		To

		'bwright@cityofflint.com'

		Recipients

		bwright@cityofflint.com



Brent,



 



More info…..



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Bennett, Charles (DEQ) 
Sent: Thursday, March 19, 2015 10:10 AM
To: Thomas Hutchings (thutchings@cityofflint.com)
Cc: Kammer, Stephanie (DEQ); Prysby, Mike (DEQ); Case, Robert; Busch, Stephen (DEQ)
Subject: PEAS call



 



Tom, I just spoke with a gentleman that reported a discharge to the Flint River south of Carpenter Rd at Bray.  The complainant stated that the material is whitish and may have a sheen also.  He said it looks like crews have done some excavating along the bike path near this discharge.  Attached are photos that I received a moment ago from the caller.



 



Also, you may want to contact Brent Wright about this matter as well, since our Drinking Water engineer has contacted him about this also (see attachment).  Please let me know what you find.



 



thanks,



chuck



 



 



Charles Bennett, PE



DEQ Water Resources Division



Lansing District Office



BennettC4@michigan.gov



ph 517-284-6659; fax 517-241-3571
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RE: WRD - PEAS - Oil Sheen.msg

RE: WRD - PEAS - Oil Sheen


			From


			Prysby, Mike (DEQ)


			To


			Rennaker, Joanne (DEQ); Blayer, Steve (DEQ); Arduin, Jim (DEQ)


			Cc


			Busch, Stephen (DEQ); Bennett, Charles (DEQ)


			Recipients


			RENNAKERJ@michigan.gov; BLAYERS@michigan.gov; ARDUINJ@michigan.gov; BUSCHS@michigan.gov; BENNETTC4@michigan.gov





I notified the city – Brent Wright (WTP OIC) of the situation given that this just upstream of their WTP intake.  Brent and his staff will go out to investigate.  Based on past history, he is speculating that it is a break in their lime sludge line.  This line is located close to the Flint River in this area and has experienced breaks in the past.  I also provided Brent with the caller’s name and suggested to contact him and let him know that the city is following up on this incident.  





 





Michael Prysby, P.E.





District Engineer





Office of Drinking Water and Municipal Assistance





517 290-8817





 





From: Rennaker, Joanne (DEQ) 
Sent: Thursday, March 19, 2015 9:05 AM
To: Prysby, Mike (DEQ); Blayer, Steve (DEQ); Arduin, Jim (DEQ)
Subject: FW: WRD - PEAS - Oil Sheen





 





 





 





Jo Anne Rennaker





Secretary





Department of Environmental Quality - Lansing District Office





Office of Drinking Water & Municipal Assistance





Office of Waste Management & Radiological Protection





517-284-6643





 





From: Jesko, Roxanne (DEQ) 
Sent: Thursday, March 19, 2015 9:02 AM
To: Gutting, Karen (DEQ); DEQ-PEAS-Lansing
Cc: Bennett, Charles (DEQ)
Subject: RE: WRD - PEAS - Oil Sheen





 





WRD has it Chuck Bennett will be the lead.





 





From: Gutting, Karen (DEQ) 
Sent: Thursday, March 19, 2015 8:44 AM
To: DEQ-PEAS-Lansing
Subject: WRD - PEAS - Oil Sheen
Importance: High





 





 





 





PEAS Form                                                                                revised July 23, 2014 





	


First Response please "Reply All" 





to receipt of this PEAS Notification ASAP.   





Media: Water





County: Genesee 





Ticket # 1498





	


Incident Description: There is a sanitary sewer that runs parallel with the Flint river that has had several line breaks.  This is causing a sheen on the water.  Some of this has solidified along the river bank and is white in color.  This is approximately ¼ mile down the bike trail where Bray Rd. ends S of Carpenter.  Whatever is coming out of the line, is coming out steady.  Caller has photos if needed.





	


Complainant (C)





 





Party Involved (PI) – Company





 





	


Name





 James Joseph





Person Name 





 





	


	


Street Address





 





Company Name





 





	


City or Township





 





Street Address





 





	


State





 





City or Township





 





	


Phone





 810-820-5526





State





 





	


Alt Phone





 





Phone





 





	


Type





 





Alternate Phone





 





	


Incident Street Address





 S. of Carpenter and Bray Rd (where Bray Rd. stops and now it’s a bike path)





 





 





	


Cross Streets





 





Name of Pollutant





 unsure





	


City or Township





 Flint





Release to Water (g)





 unknown





	


County





 





Release to Ground (g)





 





	


Water Body Impacted





 Flint River





Release to Air (lbs)





 





	


Occurred: Date/Time/Ongoing





 unsure





Cleanup Contractor





 





	


Release Secured:             Y or N





 





Cleanup Contractor on  site:  Y or N





 





	


Comments: 





	





 





Karen Gutting





Department of Environmental Quality





Office of Environmental Assistance





Environmental Assistance Center





800-662-9278





 











FW: Schematics for LT2 sampling plans

		From

		Prysby, Mike (DEQ)

		To

		'bwright@cityofflint.com'; Michael Glasgow

		Recipients

		bwright@cityofflint.com; mglasgow@cityofflint.com



Brent, Mike



 



Attached are the example schematics that the plants on Schedule 2 may use to indicate where the source water sampling location is in relation to the intake, chemical feed points, recycle streams (if any) and the plant.  You can select the schematic that best fits your situation and mark the sampling location and other pertinent information on it.  If you can’t find a schematic that doesn’t fit Flint’s exact setup, you can use the generic/blank one (schematic 10).  Your Schedule 2 Crypto. monitoring letter is being mailed to you today. 



 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



 



 



 





Schematics_combined.pdf
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F-6











F-7
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F-9











F-10










SCHEMATIC_01.pdf




F-1










SCHEMATIC_02.pdf




F-2










SCHEMATIC_03.pdf




F-3










SCHEMATIC_04.pdf




F-4










SCHEMATIC_05.pdf




F-5










SCHEMATIC_06.pdf




F-6










SCHEMATIC_07.pdf




F-7










SCHEMATIC_08.pdf




F-8










SCHEMATIC_09.pdf




F-9










SCHEMATIC_10.pdf




F-10











FW: Water Supply Sources

		From

		Prysby, Mike (DEQ)

		To

		emurphy@cityofflint.com

		Recipients

		emurphy@cityofflint.com







Elizabeth,



 



Below is a link to our website that lists all of surface water systems in Michigan.  You will need to scroll down to the bottom of the list to see the listing of supplies using a river as their source.  Also, I am not aware of any source water assessment conducted for the Flint River watershed; however, I would like to confirm that.  I will let you know asap once I obtain the confirmation. 



 



 



http://www.michigan.gov/deq/0,4561,7-135-3313_3675_3691-9775--,00.html 



 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817
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Premise plumning

		From

		Prysby, Mike (DEQ)

		To

		gthomas@cityofflint.com

		Cc

		Busch, Stephen (DEQ)

		Recipients

		gthomas@cityofflint.com; BUSCHS@michigan.gov



Glen,



 



Based upon our discussion during our April 29th, 2015 site visit, approximately 40-45 commercial/industrial customers were identified as a potential candidate for needing a premise plumbing Water Safety Plan (WSP).  Attached is a list of mechanical components within building premise plumbing to assist you in confirming this and/or identifying additional customers that could serve as WSP candidates.    Please send us your completed list at your earliest convenience.   Thanks. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 





Premise Plumbing.doc

Building Plumbing & Appurtenances 



to Consider


1. Cooling Towers  *



2. Evaporative Condensers  * 



*evap fluid coolers/closed circuit cooling towers



  typically used for cooling industrial processes, 



  refrigeration plants in cold stores, and cooling



  of make-up water for large building AC units 



3. Gravity fed storage tanks



4. Boiler systems



5. Plate heat exchangers



6. Circulating/non-circulating hot water systems



7. Buildings with extensive plumbing (large runs of hot water piping and/or dead-end piping).






RE: City of Flint - March Bromate Results

		From

		Prysby, Mike (DEQ)

		To

		Michael Glasgow

		Cc

		Rosenthal, Adam (DEQ)

		Recipients

		mglasgow@cityofflint.com; ROSENTHALA@michigan.gov



Michael,



 



The March result is encouraging….we need a copy of the sample result from the sample collected in October of 2014…



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Michael Glasgow [mailto:mglasgow@cityofflint.com] 
Sent: Monday, April 06, 2015 7:24 AM
To: Rosenthal, Adam (DEQ)
Cc: Prysby, Mike (DEQ)
Subject: City of Flint - March Bromate Results



 



Adam,



 



 Here are the results of our March bromate sampling.



 



 



Mike Glasgow



City of Flint Water Plant



 



 



 






RE: City of Flint March 2015 MOR

		From

		Prysby, Mike (DEQ)

		To

		Michael Glasgow

		Recipients

		mglasgow@cityofflint.com



Thanks Michael….



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Michael Glasgow [mailto:mglasgow@cityofflint.com] 
Sent: Monday, April 13, 2015 4:21 PM
To: Prysby, Mike (DEQ)
Subject: City of Flint March 2015 MOR



 



Mike,



 



 Here is the completed MOR for March.



 



 



Mike Glasgow



City of Flint Water Plant






RE: City Water Tech Team

		From

		Prysby, Mike (DEQ)

		To

		Howard Croft

		Cc

		Busch, Stephen (DEQ); Benzie, Richard (DEQ)

		Recipients

		hcroft@cityofflint.com; BUSCHS@michigan.gov; BENZIER@michigan.gov



Howard,



 



After further discussion with ODWMA staff, I am available to participate in the TAC.  My main role will be review water system reports and provide comments and/or guidance primarily from a regulatory standpoint.  Please keep me informed as to when the first meeting will be held.  Finally, I wish to extend my thanks for the invitation to participate in the TAC. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Howard Croft [mailto:hcroft@cityofflint.com] 
Sent: Saturday, February 14, 2015 8:45 AM
To: Prysby, Mike (DEQ)
Subject: City Water Tech Team



 



Mike,



 








The City of Flint has contracted with Veolia North America in order to have an additional review of the water system. As part of this review, we are working to develop a Technical Advisory Committee (TAC) that will that will receive reports and interact with the technical staff from Veolia. The City has identified 8 - 12 entities or individuals that we are extending an invitation to participate on this committee.



 



I would like to extend this invitation to you or your designee to be a representative on the TAC team which we hope to have established by early next week.



 



I understand that this is short notice but if you would consider the offer and confirm or deny your participation I would greatly appreciate it. We are hoping to announce the names of this team at a Public Works Committee meeting Wednesday February 18th.  The details of the first meeting and the ongoing agenda which is anticipated to extend through the implementation of the  Karegnondi Water Authority as a water source will also be unveiled next week..



 



 



Thank you,



 



-- 



Howard Croft



Public Works Director



City of Flint



1101 S. Saginaw Street



Flint, MI 48502



PH# 810.766.7135 Ext.2043



hcroft@cityofflint.com






RE: HC Letter & FAQ's

		From

		Prysby, Mike (DEQ)

		To

		Howard Croft

		Cc

		Busch, Stephen (DEQ); Rosenthal, Adam (DEQ)

		Recipients

		hcroft@cityofflint.com; BUSCHS@michigan.gov; ROSENTHALA@michigan.gov



Howard,



 



It appears that my edits were not included in the final letter.  The 6th paragraph down should be revised such that residents understand the difference between the Locational Running Annual Average (LRAA) and the results from the individual quarter (Feb 2015)  …to avoid possible confusion when they read the DEQ PN template which states that two of the eight sites are above the TTHM standard (this being based on the LRAA).  Also, the words “annual average” needs to be replaced with Locational Running Annual Average (LRAA). 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Howard Croft [mailto:hcroft@cityofflint.com] 
Sent: Thursday, March 19, 2015 9:09 AM
To: Brent Wright; Daugherty Johnson; Dayne Walling; donna. cole; gdn2@aol.com; Howard Croft; James Henry; jmikewright; JoAnne Herman; John O'Brien; Kirk Smith; larry.koehler@mcc.edu; Laura Sullivan; Michael Glasgow; Mike Lane; Prysby, Mike (DEQ); Natasha Henderson; Norb Birchmeier; Pete Levine; Robert Nicholas; rosejo@msu.edu; Russell Hudson; Samir Matta; Warren Green; Elizabeth Murphy; Robert Bincsik; Robert Case; Jason Lorenz; Kelly Rossman-McKinney; Sharon Emery; Gerald Ambrose
Subject: HC Letter & FAQ's



 



Technical Team Members,




 



 



Attached please find the final copy of a letter to the health community along with a Frequently Asked Question list. 



 



These documents are ready for distribution among your peers and others. We anticipate mailing out the actual violation notice at the beginning of next week.



 



I will email everyone on this list when we determine a date for the next Technical Committee Meeting.



 



 



Thank you,



 



 



-- 



Howard Croft



Public Works Director



City of Flint



1101 S. Saginaw Street



Flint, MI 48502



PH# 810.766.7135 Ext.2043



hcroft@cityofflint.com






RE: May_Technical Advisory Meeting

		From

		Prysby, Mike (DEQ)

		To

		Howard Croft

		Recipients

		hcroft@cityofflint.com



Howard,



 



The May 20th Distribution Practices Seminar that I am registered for has been postponed; thus, I will be available to participate in the TAC meeting on Wed. May 20th in Flint.   See you on the 20th.



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Howard Croft [mailto:hcroft@cityofflint.com] 
Sent: Monday, May 04, 2015 2:06 PM
To: Brent Wright; Daugherty Johnson; donna. cole; Elizabeth Murphy; gdn2@aol.com; Gerald Ambrose; Howard Croft; James Henry; Jason Lorenz; jmikewright; JoAnne Herman; John O'Brien; Kirk Smith; larry.koehler@mcc.edu; Laura Sullivan; Michael Glasgow; Michael Wright; Mike Lane; Prysby, Mike (DEQ); Norb Birchmeier; Pete Levine; Robert Bincsik; rosejo@msu.edu; Russell Hudson; Samir Matta; Warren Green; Michael Sargent
Cc: Natasha Henderson
Subject: May_Technical Advisory Meeting



 



Technical Advisory team,



 



We are planning to hold our next advisory meeting on Wednesday May 20th 2:00 pm at City Hall. The focus points of the meeting will be to convey the advancements in the current water quality, the summer implementation plans and timelines, and the latest information on test results.



 



We continue to offer testing and to look for any residential concerns about the water. I encourage all of the hospital and college representatives to bring forward any recent issues that may have arisen and we will look to discuss those as well as any other situations that we are aware of. I will send out an agenda early next week and we will plan on having a conference line available to call in.



 



Please send any questions or comments to me if there are items that you would like to see addressed.



 



 



Thank you,   



 



-- 



Howard Croft



Public Works Director



City of Flint



1101 S. Saginaw Street



Flint, MI 48502



PH# 810.766.7135 Ext.2043



hcroft@cityofflint.com






RE: PEAS call

		From

		Prysby, Mike (DEQ)

		To

		Bennett, Charles (DEQ); Thomas Hutchings (thutchings@cityofflint.com)

		Cc

		Kammer, Stephanie (DEQ); Case, Robert; Busch, Stephen (DEQ); 'bwright@cityofflint.com'

		Recipients

		BENNETTC4@michigan.gov; thutchings@cityofflint.com; KAMMERS@michigan.gov; rcase@cityofflint.com; BUSCHS@michigan.gov; bwright@cityofflint.com



Brent investigated the PEAS call and left me a voicemail with his findings.  He confirmed that the residue was a previous lime sludge leak and frozen residue still needs to be cleaned up.  The source of the sheen was from a previous storm sewer discharge; however, there was no storm sewer discharge this morning and conditions appeared clear.   Brent also followed up with the concerned citizen.  Brent will provide further follow-up (via e-mail) concerning this PEAS call. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Bennett, Charles (DEQ) 
Sent: Thursday, March 19, 2015 10:10 AM
To: Thomas Hutchings (thutchings@cityofflint.com)
Cc: Kammer, Stephanie (DEQ); Prysby, Mike (DEQ); Case, Robert; Busch, Stephen (DEQ)
Subject: PEAS call



 



Tom, I just spoke with a gentleman that reported a discharge to the Flint River south of Carpenter Rd at Bray.  The complainant stated that the material is whitish and may have a sheen also.  He said it looks like crews have done some excavating along the bike path near this discharge.  Attached are photos that I received a moment ago from the caller.



 



Also, you may want to contact Brent Wright about this matter as well, since our Drinking Water engineer has contacted him about this also (see attachment).  Please let me know what you find.



 



thanks,



chuck



 



 



Charles Bennett, PE



DEQ Water Resources Division



Lansing District Office



BennettC4@michigan.gov



ph 517-284-6659; fax 517-241-3571



 



 






RE: RE: Flint Water Age map

		From

		Prysby, Mike (DEQ)

		To

		Daugherty Johnson

		Cc

		Busch, Stephen (DEQ)

		Recipients

		djohnson@cityofflint.com; BUSCHS@michigan.gov



Daugherty,



 



Based upon the most recent information provided to us from the city and your consultant, we are comfortable with either size transmission main (20-inch or 24-inch) for the transmission main project.  An Act 399 permit (Permit No. W131020)  issued March 18, 2013 (expired yesterday) inlcuded 23,550 LF of 24-inch WM, 1068 LF of 8-inch WM and 6800 LF of 8-inch WM.  Given the reduced scope (lineal footage) of the project and expired permit…A new Act 399 permit seems more appropriate.   Also, if the remaining work in the future (to complete the rest of the project) is completed under a separate contract, then, a separate Act 399 permits needs to be issued for that contract.   A revised Act 399 permit application and set of plans (reduced scope) are needed.  Assuming no changes in actual location of the proposed watermain and appurtenances, we should be able to expedite the review and issuance permit in a timely manner. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Daugherty Johnson [mailto:djohnson@cityofflint.com] 
Sent: Thursday, March 19, 2015 9:43 AM
To: Prysby, Mike (DEQ)
Subject: Fwd: RE: Flint Water Age map



 



Hello Mike.  Here are the referenced exhibits in the 24 in. main reduction letter



Daugherty



---------- Forwarded message ----------
From: "Mack, Melissa" <MCMack@lan-inc.com>
Date: Mar 19, 2015 9:34 AM
Subject: RE: Flint Water Age map
To: "Daugherty Johnson" <djohnson@cityofflint.com>
Cc: 





Hi Duffy,



 



Please see attached.



 



Melissa



 



Melissa C. (Henderson) Mack, PE



Associate, Project Manager



 



Description: LAN



2925 Briarpark Drive, Suite 400 •  Houston, TX 77042-3720



T 713.266.6900 x 2436    D 713.821.0436    



www.lan-inc.com  •  MCMack@lan-inc.com



 



From: Daugherty Johnson [mailto:djohnson@cityofflint.com] 
Sent: Thursday, March 19, 2015 6:57 AM
To: Mack, Melissa
Subject: RE: Flint Water Age map



 



For clarification,  I need the exhibits referenced in the letter you sent me discussing the downsizing of the 24 inch transmission main.



On Mar 19, 2015 7:55 AM, "Daugherty Johnson" <djohnson@cityofflint.com> wrote:



Hello Melissa.  Could you send the exhibits referenced in the letter.  DEQ wants to see them.  



Thanks
Duffy



On Mar 15, 2015 5:26 PM, "Mack, Melissa" <MCMack@lan-inc.com> wrote:



You should be able to print to any size. Try 11x17 portrait. I’m attaching again in case the file got corrupt when it was sent last time.



 



Melissa C. (Henderson) Mack, PE



Associate, Project Manager



 



Description: LAN



2925 Briarpark Drive, Suite 400 •  Houston, TX 77042-3720



T 713.266.6900 x 2436    D 713.821.0436    



www.lan-inc.com  •  MCMack@lan-inc.com



 



From: Daugherty Johnson [mailto:djohnson@cityofflint.com] 
Sent: Friday, March 13, 2015 1:46 PM
To: Mack, Melissa
Subject: RE: Flint Water Age map



 



I cannot print the map in its entirety.  Do I need to scale a specific way?



On Mar 13, 2015 8:54 AM, "Mack, Melissa" <MCMack@lan-inc.com> wrote:



Duffy,



 



As discussed here is the water age map from January showing the water sample locations.



 



Thanks,



Melissa



 



Melissa C. (Henderson) Mack, PE



Associate, Project Manager



 



Description: LAN



2925 Briarpark Drive, Suite 400 •  Houston, TX 77042-3720



T 713.266.6900 x 2436    D 713.821.0436    



www.lan-inc.com  •  MCMack@lan-inc.com



 



From: Mack, Melissa 
Sent: Thursday, March 12, 2015 1:12 PM
To: Daugherty Johnson; Green, Warren; Matta, Samir
Subject: Re: Flint Water Age map



 



Duffy,



 



We heard back from Innovyze. The model file got corrupted, but they are walking us through a fix. We are documenting the process so we'll know what do do if it happens in the future.



 



We expect to have fixed this afternoon and have the maps to you thereafter.



 



Thank you,



Melissa 

Sent from my iPhone




On Mar 11, 2015, at 5:04 PM, Mack, Melissa <MCMack@lan-inc.com> wrote:



Duffy,



 



We ran into a technical issue with the model creating the water age maps without the 24-inch highlighted. We have to send the model to Innovyze. They weren’t able to help us over the phone. We will get you the maps as soon as possible. 



 



Thanks,



Melissa



 



Melissa C. (Henderson) Mack, PE



Associate, Project Manager
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2925 Briarpark Drive, Suite 400 •  Houston, TX 77042-3720



T 713.266.6900 x 2436    D 713.821.0436    



www.lan-inc.com  •  MCMack@lan-inc.com



 



From: Daugherty Johnson [mailto:djohnson@cityofflint.com] 
Sent: Wednesday, March 11, 2015 9:07 AM
To: Mack, Melissa; Green, Warren; Matta, Samir
Subject: Flint Water Age map



 



Hello Melissa.  Would you please send me a copy of the latest Water Age map for Flint.



 



Thanks



Duffy
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RE: TTHM Draft Letter

		From

		Prysby, Mike (DEQ)

		To

		Howard Croft; Brent Wright; Daugherty Johnson; Dayne Walling; donna. cole; gdn2@aol.com; James Henry; jmikewright; JoAnne Herman; John O'Brien; Kirk Smith; larry.koehler@mcc.edu; Laura Sullivan; Michael Glasgow; Mike Lane; Natasha Henderson; Norb Birchmeier; Pete Levine; rob.nicholas@veolia.com; Robert Nicholas; rosejo@msu.edu; Russell Hudson; Samir Matta; Warren Green

		Cc

		Busch, Stephen (DEQ)

		Recipients

		hcroft@cityofflint.com; bwright@cityofflint.com; djohnson@cityofflint.com; dwalling@cityofflint.com; donna.cole@genesys.org; gdn2@aol.com; jhenry@gchd.us; jmikewright@yahoo.com; jherman@genesys.org; jfobrien@gcdcwws.com; ksmith@flint.org; larry.koehler@mcc.edu; dr.laura2@gmail.com; mglasgow@cityofflint.com; mjlane@umflint.edu; nhenderson@cityofflint.com; nbirchm1@hurleymc.com; plevine@gcms.org; rob.nicholas@veolia.com; robert.nicholas@veolia.com; rosejo@msu.edu; Russell.Hudson@mclaren.org; SFMatta@lan-inc.com; jwgreen@lan-inc.com; BUSCHS@michigan.gov



Howard,



 



I made a few changes to the draft letter…in red (see attached)….mainly to make a more clear distinction between the locational running annual average  and the stand-alone quarter (February 2015) results and how it affects the number of sites in compliance.  If you have any questions, feel free to call me. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Howard Croft [mailto:hcroft@cityofflint.com] 
Sent: Monday, March 16, 2015 4:28 PM
To: Brent Wright; Daugherty Johnson; Dayne Walling; donna. cole; gdn2@aol.com; Howard Croft; James Henry; jmikewright; JoAnne Herman; John O'Brien; Kirk Smith; larry.koehler@mcc.edu; Laura Sullivan; Michael Glasgow; Mike Lane; Prysby, Mike (DEQ); Natasha Henderson; Norb Birchmeier; Pete Levine; rob.nicholas@veolia.com; Robert Nicholas; rosejo@msu.edu; Russell Hudson; Samir Matta; Warren Green
Subject: TTHM Draft Letter



 



Team,



 



We have received our notice from the DEQ and our next step is to have this group preview the letter that we intend to send to the public along with it. I have forwarded everyone a draft of the letter for any comments and I am also sending again all of the literature that was forwarded from Mr. Wright of the EPA and DR. Rose of MSU.



 



We expect to have an additional FAQ ready and out to this group on Tuesday and we anticipate the violation notice going out in the near future.  




 



The citizens advisory group will meet again on this Thursday, we are currently looking to have another Technical Advisory Committee with this group in early April.



 



 



Thank you,



-- 



Howard Croft



Public Works Director



City of Flint



1101 S. Saginaw Street



Flint, MI 48502



PH# 810.766.7135 Ext.2043



hcroft@cityofflint.com
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DRAFT Letter to Flint Healthcare Providers





The safety and quality of Flint’s water has been in the news for months.  We have worked hard to address these issues and have succeeded in bringing Flint’s water within the state’s safety guidelines on all measures, including TTHM (total trihalomethanes).  Excess TTHM triggered the initial letter to our customers earlier this year.


[bookmark: _GoBack]Even though Flint water now meets the standards and is testing significantly below the state’s allowable contamination levels, we are required to send out another letter to residents because the annual quarterly testing average is not yet below the state’s allowable average.  


Flint tests for TTHM – a byproduct of the water chlorination process – at eight different sites in the city. When we began using the Flint River as a source in April of 2014, our first round of quarterly testing for TTHM was conducted in May. At that time, only two testing sites were below the allowable maximum; in August, every site was above the allowable maximum. 


The City, with the help of LAN engineering, developed an Operation Evaluation Report (OER) which contained an action plan to address the issue. That plan was implemented with steps including upgrading the ozone treatment process at the Water Treatment Plant (WTP), complete softening,  increasing water main/hydrant flushing to decrease stagnation, small scale testing of treatment to identify areas of improvement, applying overall improvements to the WTP through operational changes and to the distribution system through water circulation modeling


Because the public notice is based on a locational running annual average of quarterly results a notice was not required until November, at which time all but one testing location was below the allowable levels.  Our most recent testing in February 2015 showed all locations well below state allowable levels; however, the locational running annual average (based on the four most recent quarters – May 2014 – Feb. 2015) results in all but two locations being below the allowable level.   (See the attached graph outlining our progress.) 


We have taken many steps to continue to improve the safety and quality of Flint’s water, including bringing in international urban water system consultants, Veolia North America, and establishing two advisory committees: a Citizens Advisory Committee, along with a Technical Advisory Committee made up of representatives from the University of Michigan, Michigan State University, Kettering University, Mott Community College, Genesys,  McLaren, and  Hurley Hospitals  along with local health officials including the Genesee Medical Society the Genesee County Public Health Department, the Michigan Department of Environmental Quality and the U.S. Environmental Protection Agency. 


We have also established a hotline 810-787-6537 and a place for continuing updates on the city’s website cityofflint.com and have encouraged residents who are concerned about their water to report it to us immediately so that we can make arrangements for on-site testing.  Although we have been offering this for more than a month, to date only a few residents have requested on-site testing. All residents wishing to have their water tested can call the hotline number or send an email to flintwater@cityofflint.com. 


Despite our progress, we are required by law to once again advise residents about what was an excess of TTHM in Flint’s water system at the eight testing sights last year.  The letter – a draft of which is enclosed for your information – includes legally required language recommending that residents who have (severely compromised immune systems, have an infant, or are elderly) should contact their physician.  This is standard language from the U.S. EPA which is included in every water quality or water related report the City publishes, regardless of whether there are specific health or quality concerns, and is used by other municipalities nationwide. We failed to alert you in advance of our original letter we were required to send out earlier this year – and we don’t want to make that mistake again.  We have enclosed a fact sheet and a list of Frequently Asked Questions in an effort to help you respond to any inquiries you may get from patients.


We recognize that Flint’s water system may still be challenged with quality issues such as discoloration or odor but we assure you the safety of the water meets all state standards. You should also know that the City also publishes its monthly tests for a wide variety of water treatment components, including chloride levels, on its website at cityofflint.com/?page_id=5643.


We urge you to contact the City of Flint Water Treatment Plant with any specific questions or concerns you may have on this issue.  We will do our absolute best to get you the answers you need.


Sincerely,




















RE: Water Supply Sources

		From

		Prysby, Mike (DEQ)

		To

		emurphy@cityofflint.com

		Recipients

		emurphy@cityofflint.com







Elizabeth,



 



Yes, a source water assessment was completed for the Flint River and a report is available.  I will send it to you asap (later today or on Monday). 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 



From: Prysby, Mike (DEQ) 
Sent: Friday, February 06, 2015 11:01 AM
To: 'emurphy@cityofflint.com'
Subject: FW: Water Supply Sources



 



Elizabeth,



 



Below is a link to our website that lists all of surface water systems in Michigan.  You will need to scroll down to the bottom of the list to see the listing of supplies using a river as their source.  Also, I am not aware of any source water assessment conducted for the Flint River watershed; however, I would like to confirm that.  I will let you know asap once I obtain the confirmation. 



 



 



http://www.michigan.gov/deq/0,4561,7-135-3313_3675_3691-9775--,00.html 



 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817
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Residential customers

		From

		Prysby, Mike (DEQ)

		To

		'bwright@cityofflint.com'; 'rbincsik@cityofflint.com'

		Recipients

		bwright@cityofflint.com; rbincsik@cityofflint.com



Brent, Rob….



 



I need Flint’s  most recent number of active residential service connections as part of updating MDEQ’s estimated population served.  Also, add in commercial and industrial accounts; however, keep them separate.  Thanks. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 






Watermain breaks

		From

		Prysby, Mike (DEQ)

		To

		'rbincsik@cityofflint.com'

		Recipients

		rbincsik@cityofflint.com



Robert,



 



Based upon the discussion during our April 29th site visit, you have forwarded available information concerning the occurrence (location & date) of watermain breaks in the city of Flint during 2014.   Please provide us with a copy of this information at your earliest convenience.  Thanks. 



 



Michael Prysby, P.E.



District Engineer



Office of Drinking Water and Municipal Assistance



517 290-8817



 






distribution WQPs

		From

		Rosenthal, Adam (DEQ)

		To

		Mike Glasgow

		Recipients

		mglasgow@cityofflint.com







Good afternoon Mike, we did not receive a 2nd half 2014 water quality parameters in the distribution system for the City of Flint.  Please email me a copy when you get this.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov
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January '15 MOR

		From

		Rosenthal, Adam (DEQ)

		To

		Mike Glasgow

		Recipients

		mglasgow@cityofflint.com







Hi Mike, any chance you have your January MOR ready?  I need a copy, EPA is asking for some data as they are getting calls.  Please send what you have.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov
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Lead Copper Cert form

		From

		Rosenthal, Adam (DEQ)

		To

		Mike Glasgow

		Recipients

		mglasgow@cityofflint.com







Morning Mike, I need your lead/copper cert form – it was due by 1/10/15.  I also need your 4th quarter WQPs for 2014.  EPA is asking due to your 104 hit on lead.  If you can, I need them today.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov
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RE: City of Flint Water Plant Monitoring Results

		From

		Rosenthal, Adam (DEQ)

		To

		Michael Glasgow

		Recipients

		mglasgow@cityofflint.com



Got it, thanks Mike.



 



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov



 



From: Michael Glasgow [mailto:mglasgow@cityofflint.com] 
Sent: Tuesday, March 10, 2015 9:51 AM
To: Rosenthal, Adam (DEQ)
Subject: City of Flint Water Plant Monitoring Results



 



Adam,



 



 Good morning, here are the results of our February monthly bromate monitoring, and our first quarter radiological testing.



 



 



Mike Glasgow



City of Flint Water Plant






RE: distribution WQPs

		From

		Rosenthal, Adam (DEQ)

		To

		Michael Glasgow

		Recipients

		mglasgow@cityofflint.com



thank you sir.



 



Adam 



 



 



From: Michael Glasgow [mailto:mglasgow@cityofflint.com] 
Sent: Thursday, May 14, 2015 8:53 AM
To: Rosenthal, Adam (DEQ)
Subject: Re: distribution WQPs



 



Adam,



 



 Here is the 1st quarter WQP for 2015.



 



Mike



 



On Wed, May 13, 2015 at 3:07 PM, Rosenthal, Adam (DEQ) <ROSENTHALA@michigan.gov> wrote:



got it.  Now I need the 1st qtr 2015.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov



 



From: Michael Glasgow [mailto:mglasgow@cityofflint.com] 
Sent: Wednesday, May 13, 2015 11:54 AM
To: Rosenthal, Adam (DEQ)
Subject: Re: distribution WQPs



 



Adam,



 



 Here are the 2014 WQM parameters during full time plant operation.



 



Mike



 



On Tue, May 12, 2015 at 4:32 PM, Rosenthal, Adam (DEQ) <ROSENTHALA@michigan.gov> wrote:







Good afternoon Mike, we did not receive a 2nd half 2014 water quality parameters in the distribution system for the City of Flint.  Please email me a copy when you get this.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov
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RE: distribution WQPs

		From

		Rosenthal, Adam (DEQ)

		To

		Michael Glasgow

		Recipients

		mglasgow@cityofflint.com



got it.  Now I need the 1st qtr 2015.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov



 



From: Michael Glasgow [mailto:mglasgow@cityofflint.com] 
Sent: Wednesday, May 13, 2015 11:54 AM
To: Rosenthal, Adam (DEQ)
Subject: Re: distribution WQPs



 



Adam,



 



 Here are the 2014 WQM parameters during full time plant operation.



 



Mike



 



On Tue, May 12, 2015 at 4:32 PM, Rosenthal, Adam (DEQ) <ROSENTHALA@michigan.gov> wrote:







Good afternoon Mike, we did not receive a 2nd half 2014 water quality parameters in the distribution system for the City of Flint.  Please email me a copy when you get this.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov
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RE: January '15 MOR

		From

		Rosenthal, Adam (DEQ)

		To

		Michael Glasgow

		Recipients

		mglasgow@cityofflint.com



ok, thanks.



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov



 



From: Michael Glasgow [mailto:mglasgow@cityofflint.com] 
Sent: Monday, February 09, 2015 2:00 PM
To: Rosenthal, Adam (DEQ)
Subject: Re: January '15 MOR



 



Adam,



 



I'm just about finished with it, just finishing up with some of the operational chemical feed data, I will send a pdf copy to you tomorrow when it will be fully complete. Attached is what I have done so far.



 



 



Mike 



 



 



 



On Mon, Feb 9, 2015 at 1:20 PM, Rosenthal, Adam (DEQ) <ROSENTHALA@michigan.gov> wrote:







Hi Mike, any chance you have your January MOR ready?  I need a copy, EPA is asking for some data as they are getting calls.  Please send what you have.



 



thanks,



 



Adam Rosenthal, EQA



MDEQ – Office of Drinking Water and Municipal Assistance



Lansing District – Constitution Hall 1SW



PO Box 30242



Lansing, MI  48909



517-284-6644



fax: 517-241-3571



 



For MORs, Lab Results & Reporting Forms:



DEQ-DWMA-Lansing@michigan.gov
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Office of Drinking Water and Municipal Assistance
MDEQ
517-643-2314
 

From: Shekter Smith, Liane (DEQ) 
Sent: Tuesday, May 26, 2015 1:59 PM
To: Busch, Stephen (DEQ); Prysby, Mike (DEQ)
Cc: Benzie, Richard (DEQ); Devereaux, Tracy Jo (DEQ); Howes, Sarah (DEQ); Shaler, Karen (DEQ);
 Potter, Jodi (DEQ)
Subject: FW: Communications between City of Flint and DEQ
Importance: High
 
Note the deadline of COB Thursday to Sarah.
 
 
 
 

From: Pallone, Maggie (DEQ) 
Sent: Tuesday, May 26, 2015 1:21 PM
To: Shekter Smith, Liane (DEQ)
Cc: Wurfel, Brad (DEQ); Wyant, Dan (DEQ); Howes, Sarah (DEQ); Thelen, Mary Beth (DEQ);
 Sygo, Jim (DEQ); Shaler, Karen (DEQ); DEQ-Legislative-Contact; Potter, Jodi (DEQ)
Subject: Communications between City of Flint and DEQ
 
Liane,
Rep Neely has requested any communications that DEQ has had with City of Flint between
 February 2015 and today. Could you please pull that information together and get it to
 Sarah by COB on Thursday? She will then forward it the Representative’s office.
 
Please let me know if you need any additional details.
 
Thanks,
Maggie
 
Maggie Pallone
Director of Legislative Affairs
Department of Environmental Quality
517-599-6190 (cell)
PalloneM@michigan.gov
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