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OVERSIGHT OF HAZARDOUS WASTE MANAGEMENT
~AND THE RESOURCE CONSERVATION AND RECOV-
ERY ACT e

THURSDAY, JULY 19, 1979

' : , U.S. SENATE,
SuBcOMMITTEE ON OVERSIGHT OF GOVERNMENT MANAGEMENT,

CoMMITTEE ON GOVERNMENTAL AFFAIRS,
Washington, D.C.

The subcommittee met at 9:35 a.m., pursuant to notice, in room 357
of the Russell Senate Office Building, Hon. Carl Levin,.chairman of
the subcommittee, presiding. ‘ v

Present: Senators Levin and Cohen. ’ )

Staff present: Stephen H. Klitzman, Chief Counsel and Staff Di-
rector, Richard L. Tallman, Staff Investigator, Kathleen F. Chapman,
Chief Clerk, Frances de Vergie, Assistant Chief Clerk, James Rosen,
Research Assistant, William Tucker, Intern, Jean Perwin, Counsel,
and Carol Upshaw-Anderson, Counsel.

Senator Levin. Good morning, everybody. The Subcommittee will
come to order. :

OPENING STATEMENT OF SENATOR LEVIN

Senator Levin. This morning the Subcommittee on Oversight of
Government Management begins 2 days of hearings on what has been
described as the environmental sleeping giant of the decade—uncon-
trolled and unsafe disposal of toxic hazardous wastes. The focus of
the hearings will be on how well Government is managing its response
to the hazardous waste nightmare. Land pollution and the need for
improved hazardous waste management are some of the most im-
portant environmental problems facing the Nation and the Govern-
ment today. : ' ; ,

The pro%lem is truly national in scope: from Jacksonville, Ark., and
the imminent hazard posed by some of the highest levels of dioxin ever
recorded, found in a Vertac Corp. landfill dumpsite; to Gray, Maine,
where 750 families drank polluted groundwater for 4 years as a result
of leaks from an inactive solvent and oil-processing facility ; to Mon-
tague, Mich., where the Hooker Chemicals and Plastics Corp. dumped
numerous chemical wastes contaminating the water supply at a scenic
lake; to Shakopee, Minn., where Pollution Controls, Inc., which in-
cinerated combustible paint sludges, solvents, and waste oils, is under
gount, injunction to clean up and eliminate an inventory of 30,000

rums. .

1)
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Of the 92 billion pounds of hazardous waste disposed of annually,
waste residues of highly toxic dioxin, C-56, trichlorophenol, et cetera,
it is estimated that as much as 90 percent are being disposed of in non-
secured ponds, landfills, and lagoons, or are being incinerated without
proper controls.

Contaminating the land, the food chain, our drinking water, toxic
chemical wastes can poison our families and our animals, causing can-
cer, miscarriages, birth defects, and other problems.

This morning we will focus on Government’s response to the hazard-
ous waste problem. At a later date, we will hear testimony on the man-
agement of the hazardous waste program of the Environmental Pro-
tection Agency and delayed implementation of the Resource Conser-
vation and Recovery Act (RCRA) passed in 1976 to control toxic
wastes but still not implemented. .

Our first panel today, Mrs. Carol Jean Kruger and Mrs. Kathryn
Jungnitsch, will testify on the serious and bizarre animal and human
health problems they and their neighbors have experienced in the last
several years in the small southeast Michigan farming community of
Hemlock. These problems range from high levels of miscarriages and
paralysis to geese born with their wings on backwards and chickens
born with their stomachs on the outside.

We will examine the adequacy of Government’s response to the
problem. We’ll consider what further Government action is indicated.

The Hemlock case illustrates the apparent slowness and unwilling-
ness of Government to respond to public concerns over possible chemi-
cal contamination. I’m equally concerned that private citizens like Mrs.
Kruger and Mrs. Jungnitsch have had to invest their time and re-
sources in order to pursue this investigation when it should have been
and should continue to be the responsibility of Government.

We will then hear from a panel of Michigan officials, headed by Dr.
Howard Tanner, Director, Michigan Department of National Re-
_ sources, on the State hazardous waste programs, including State
studies of the Hemlock problem, and on State enforcement actions
against the Hooker Chemical Co.’s operation at Montague, Mich.

Because of the importance of the EPA regional offices in helping
the States confront the toxic waste issue, we have invited as our next
panel of witnesses two EPA regional administrators, John McGuire,
head of EPA’s upper midwestern region, and Fran Phillips, Assistant
Administrator for the Agency’s south-central region. They will testify
on the latest hazardous waste developments in their regions including
site investigations and enforcement actions.

Our final witness this morning is Lee Botts, chairman of the Great
Lakes Basin Commission. She’ll testify, among other issues, on the
effect of uncontrolled hazardous waste disposal on the Great Lakes,
the effect of the RCRA regulatory delay on the development of State
programs, and the need for regional solutions to hazardous waste
problems, including the siting of hazardous waste facilities. )

The issues the Subcommittee will examine are all complex and im-
portant, and include: .

One, the governmental response to the health problems at Hemlock:

Two, the governmental response to the dioxin contamination in
Jacksonville, Ark.; .
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Three, the reasons for and effects of EPA’s regulatory delay in issu-
ing hazardous waste regulations; .

Four, EPA management of the hazardous waste program, including
organization, leadership, and priorities; and - -

Five, the siting of hazardous waste facilities.

But more important still is the overriding issue—protection of the
public from the invidious effects of hazardous waste. We need to
keep the human focus in mind at all times as we conduct these hear-
ings. As Colman McCarthy has recently written: “It is men, women,
and children [that Government] is being paid to protect, not bureau-
cratic turf, past policies, or other abstractions of power.” Our goal
should always be to make Government more responsive and protective
of the public regarding toxic wastes and their adverse health and
environmental effects.

Senator Cohen ?

Senator CongN. Thank you, Mr. Chairman.

OPENING STATEMENT OF SENATOR COHEN

Senator ConEeNn. I'll take first just a few moments to commend you
for conveninF these hearings to investigate what I think is one of the
most critically important issues facing this country today. That is the
story of Hemlock, Mich. I’m sure that the historical irony of the cup

- of poison that Socrates had to drink has been referred to in many
articles that have been written about this particular story.

But as the chairman has suggested, he might just as easily have
sought out the story of Gray, Maine, in my own State; that of Rock-
ford, Ill.; or any of a dozen other American communities that have
e’x%erienced the imminent danger of uncontrolled toxic wastes.

oday, we happen to be focusing upon Michigan, but I think it’s
with the understanding that the horror of Hemlock is but one episode
in the tragedy of man’s efforts to harness the benefits of nature with-
out destroying himself in the process. The questions that we are going
to try to address don’t require an esoteric knowledge of toxicology.
They don’t require a doctoral degree in geophysiology or in chemical
engineering. They are questions for every man and woman who is
capable of sound judgment. In short, they are very basic questions

" about responsibility. ; ok ‘

This doesn’t mean they are going to be easy questions. Just as we
can’t afford to cavalierly throw away our toxic wastes, we also have to
refrain from, I think, a slipshod disposition of the moral issues that
are going to present themselves today. We need to find a fair and
enforceable method for apportioning responsibility for safe toxic
waste management. o N '

To do so, we have to transcend the buzzwords and the ever present
urge to find a scapegoat, rather than an effective remedy that requires
some sacrifice. ‘ : ' SR

At the time of its passage, the Resource Conservation and Recovery
Act, which I voted for as a Member of the House of Representatives,
was thought to be such a remedy. As the House report rather proudly
noted, and I’'m quoting: “The approach taken by this legislation
eliminates the last remaining loophole in environmental law.” Un-
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fortunately, pride often goes before the fall; and as things turned
out, we may have acted with less than perfect foresight.

For example, the current law fails to provide a remedy to the health
hazards posed by dumpsites that have no identifiable owners. Although
the President and the Congress are now working closely on legisla-
tion to close this gap, I don’t think that we in Congress can avoid the
responsibility for the hardship imposed on all Americans during the
time the problem remains. ) ) o :

Even so, I think just as there’s room in this universe, there
is room as well in these hearings for distinguishing between honest,
unwitting mistakes and clear violations of ethical responsibility.

Tt’s been more than a year since the statutory deadline for the En-
vironmental Protection Agency’s promulgation of rules which define
hazardous wastes and govern their disposal; we still have no regula-
tions. We may not have them until mid-1980, notwithstanding a court
order which mandated the promulgation by the end of this year. We
have no firm commitment that the 1980 deadline will even be met.

Now the cost of the delay in dollars and harm to the public is im-
mense. Without regulations, no private firm is going to build a toxic-
waste facility and thus risk losing huge investment if the facility does
not comply with the yet-to-be-issued criteria. And many States, in-
cluding my own State of Maine, cannot afford to enact their own waste
treatment laws, so long as other States remain free to subsidize the
pollution created by local industry. Honest businessmen are forced to
choose between disposing of their wastes in an unsafe manner or paying

‘exorbitant and possibly bankrupting fees to have their wastes trans-

ported to safe facilities. In the meantime, the public suffers both the
economic uncertainty and the threat of cancer and toxic poisoning.

The law we passed in 1976 provided a so-called cradle-to-grave moni-
toring for the location of toxic wastes.

The problem here is that there aren’t enough safe graves to contain
the toxic wastes generated by American industry. In fact, in my own
region in New England, there is not a single disposal site that is con-
sidered by engineering experts to be safe for the storage of hazardous
wastes.

I am not concerned, Mr. Chairman, so much with the legality of
delays as T am with the social irresponsibility that they imply. I am
willing to tolerate delay, but there have to be some reasons and good
ones. The public responses provided so far, in my judgment, by the
EPA Administrators have been contradictory and, I think, have
weakened the public’s faith in our Government’s ability to rationally
alleviate a major health hazard. Congress created the EPA to make
tough decisions and not necessarily popular ones. If we must stop
producing some chemicals, then so be it. But at least let us decide the
question.

The maxim that justice delayed is justice denied rings true in the
field of environmental protection, just as well as in the realm of juris-
prudence. So during our hearings, Mr. Chairman, we are going to
have an opportunity to question the administrators of our environ-
mental law. T look forward to their responses. I think we need some
candor, not for its own sake but for the sake of the Nation’s health.

Once again, T want to take this opportunity of commending you for
showing leadership in this quite important area.
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Senator LeviN. Thank you very much, Senator Cohen. )

We will at this time introduce for the record a number of exhibits
and documents. ' ,

First is exhibit A, which is a December 15, 1977, letter to
EPA Region V from Carol Jean Kruger. Exhibit B is a January 24,
1978, letter to Dr. Harold Price, State Department of Health, Lan-
sing, Mich., from Carol Jean Kruger. Exhibits C-1 and C-2 are the
February 14, 1978, letters to Mr. John Isbister, Department of Public
 Health 1n Lansing, from Carol Jean Kruger and the response of
Mr. Isbister. Exhibit D is the December 5, 1978, letter to Mr. Michael
Busch, State Capitol, Lansing, Mich., from Carol Jean Kruger. Ex-
hibits E-1 and E-2 are the letters from Mrs. Jungnitsch to the De-
partment of Natural Resources in Lansing and the response dated
January 10, 1979, from James W. Bedford of that department. Ex-
hibits F and G have been deleted. Exhibit H is the June 13, 1979,
memorandum to Robert Courchine of DNR from James Truchan
of the Environmental Enforcement Division of DNR regarding
Hemlock, Mich. Exhibit I is a July 3, 1979, letter to Mr. Charles Sut-.
fin, Director of the Water Division of EPA Region V from the Water
- quality planning section of DNR. Exhibit J is the Dow Chemical
news release of November 15, 1978. Exhibit K is the June 29, 1979,
letter to Mr. Schwartz, who is a reporter for a radio station in Flint,
Mich., from Mrs. Linda Braley. Exhibit L is the July 16, 1979, letter
to this Subcommittee from Dr. Irving Selikoff of the Mount Sinai
Medical Center in New York.

[The information referred to follows:]



) | EXHIBIT A

2880 Pretzer Road
Hemlock, Michigan 48626
Phone: 517-642-5962

December 15, 1977

U.S. Environmental Protection Agency
Region V

230 South Dearborn Street

Chicago, I11inois 60604

Dear Sir:

PCB - polychlorinated biphenyls - (calculated as Aroclor 1254) has been detected
at .15 ppm in the sample and .7 ppm in the fat in my 9 (nine) month old Holstein
heifer. This determination was made at the diagnostic lab at Michigan State
University by the Michigan Dept. of Agriculture.

Problems have been occurring on my Holstein dairy farm for four years; since

Fall of 1973 to the present time. Resulting in disposal of 70 head of mature
cattle, over a 50% disposal rate. At present my herd totals 70 head. Al1l

animals are affected in varying degrees. Symptoms observed are: death, weight
loss, lameness, swellings, enlarged joints, mastitis, hair loss, low milk pro-
duction (present average 18 pounds per cow), abortions, stunted growth, cuts

don't heal, teeth-brown and black stains crooked-deformed, eyes brown and bulging,
abnormal feet, abnormal white blood cell counts, and inability to breed. I do

not a% present have an exact figure on calf mortality and disposal; estimated
over 150.

Under quantative analysis 2 ppm copper was detected in the kidney and 42 ppm in
the 1iver. When trace minerals are fed, some of the animals refuse to eat the
grain. There acute swellings under jaws and in the legs of some of the cattle.
I feel there is an interaction between what is in the cows system and normal
trace element level feeding.

During 1976 some of my upper teeth turned brown and broke away ét the gum Tine.
Fillings would not adhere for any length of time. I wear an upper denture. 1
feel this is related to my Tivestock problems.

I do not have conclusive proof as yet that our water supply is contaminated. Let
me suggest to you that I am not an isolated case. Just that after four years of
trying to solve problems I am finally learning the truth. I am observing things
in my immediate neighborhood that are truly frightening. We have been living
experimental research. We don't have to wait the 10 or 20 years for researchers
to learn how to deal with PCB.

Does the EPA have established levels for this chemical? I hesitate to use the words
"safe level" because of the effects of long term ingestion. We cannot continue to
Tive in a chemically altered environment upsetting the delicate balance that nature
once provided.

What are the allowable levels in milk? The levels in meat? Do you have any actual
data pertaining to animals and humans done to date? Are there people considered
experts that I could contact? Are there any treatments? Any ways to filter our
water wells?

I am at present working with the county environmentalist, the Michigan Dept. of
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Agriculture and Dept. of Public Health; progress is very slow.: My family doctor
is now arranging for fat biopsys for me.

Michigan's concern with PPB is overshadowing all other contaminates. I cannot
overstate the urgency of this matter. I would appreciate any assistance that you

could offer.

Sincerely,
Carol Jean Kruger
cc: Governor Milliken

(Retyped by Subcommittee Staff¢ priginal
copy ‘in Subcommittee files.)




EXHIBIT B

2880 Pretzer Road
Hemlock, Michigan 48626
Phone 517-642-5962

January 24, 1978

Dr. Harold Price
State Dept. of Public Health
Lansing, Michigan
Dear Dr. Price:

PCB has been detected in my cattle. I know the effects
of contamination on the animals.

I request to be tested for PCB as soon as possible. My
son is 3% years old and has been exposed to my milk and meat.

I asked for tests through the local physician with no response.

My son and I would come to Lansing or wherever these tests can
be run.

I am weary of governments inability to respond to inquiries
for help. It is becoming more apparant the State doesn't care
what happens to its constituents.

Expecting to hear from you.

Sincerely,

Carol Jean Kruger

(Retyped by Subcommittee staff, original copy in Subcommittee files.)




EXHIBIT CL

2880 Pretzer Road
Hemlock, Michigan 48525
Phone 517-642-5962

. February 14, 1978

Mr. John L. Isbister, M.D.
Dept. of Public Health

3500 N. Logan, P.0. Box 30035
Lansing, Michigan 48909

Dear Dr. Isbister:

You asked for famtly health problems. I will attempt to give a 1ist of these as
best I can. We are a populated area with extensive residential building. I do
not know all the residents but I am well acquainted with many of the long time
residents surrounding my area. You must treat-this as a study performed by an
investigator without the participants knowledge. Not all the residents go to

the same doctor or consult the same veterinarian about their animals. I am a

lay person but will attempt to give you the occurrences, as were in some cases
told directly to me, in other cases by another party asking for me. I am acutely
aware of the sensitivity and risks I am undertaking by attempting this. Because
so far, the belief of most of the people is that my problems are isolated from
the rest of the community. I do not wish to panic the area. Because of my son
and the other children here; we cannot wait 20 years or any longer. 7 years into
this experiment is long enough. The results to date are truly frightening.

In many of the cases there is a direct correlation between what has been observed
in the animals and the humans. The following subjects are all within a two (2)
mile radius of me. Many are being sent to Mayo Clinic, Ford hospital, Ann Arbor
and Cleveland-with no cause detected. We must find out what these people are
contaminated with. My animals can be disected; but not the people.

1. Male, 40 Hair loss. Adopted children observed by teacher not as energetic
as other youngsters.

2. Male, 50 Dog bite. Tired, extra sleep, hunger, inability to gain weight.

3. Male, 40 Throat operation (cancer) dairy herd. Father, very i11 1977
extended hospitalization.

4. Female, 70 Passess out, sleeplessness, surgery 1977, excessive perspiration,
pale, hands red, knuckles enlarged.

5. Male, 18 Tired, continued fatigue, muscle cramps, recurrent sore throats,
excess perspiration, bone tumor surgery leg, 1975 dizziness, chest pains,
elevated blood sugar, pale.

6. Male, 40 Elevated sugar, normal next checkup; dizziness, unable to drive
summer 1977. .Cattle indicate swellings, lameness, increased cattle losses.

7. Female, 8 Low white blood cell count, tired, listless, colds.
8. Male, 50 Severe industrial accident, leg sores don't heal. Dog poor, moans.

9. Female, 30 Mayo Clinic Diagnosis -- drug fever, initially sick from water.

10. Male, 30 Bone growth on arm, removed 1976.
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11. Female, 30 Rash, summer 1977, allergic to perspiration, three dogs died
abruptly, present young dog poor, houseplants die.

12. Male, 50 Leg operation, slow healing, fatigue, extended periods of illness.
13. Female, 18 Stomach problem undiagnosed, pale, attitude change.

14. Female, 40 Hysterectomy.

15. Male, 30 Severe skin rash, farmer spraying chemicals.

16. Male, 30 Continued fatigue, hearing impaired, backaches, no children.

17. Male, 4 Low white blood cells, spleen removed, pale.

18. Male, 60 Impaired health, farmer spraying chemicals.

19. Critical family, Female 36, lymph glands removed, spleen now enlarged,
extensive medical no cause determined, always cold, advised not to drink
water, no followup: Husband, 38 Off work two years, swollen legs, weight
loss, now improved: Children under 10 bladder infection, urologist, drink
excessive water: Mother, Benign brain tumer, 1977, rapid development:
Father, 1978, prostrate operation. Small animals affected exactly like mine.
Adjacent neighbors cattle died, believed to be buried on property.

20. Children under 10. three individuals run high temperatures stop breathing.
Personally removed dead horse similar condition as my animals.

21. Female, 30 Mayo Clinic Feb. 20, 1978.
22. Female, Mayo Clinic, Feb. 14, 1978, cancer.

23. My son, Chris 3, 4 times bowel movement green. Stool otherwise reddish brown,
strong odor, similar to cattle odor. Facial blush when playing is blotchy,
cheek bones remain white.

Mother, 74, Hearing impairment, backaches

Father, 76 Growth removed from ear 1977

Myself, Nail discoloration on feet, change in skin pigment, don't tan any-
more -- used to get deep tan. Fatigued, a laborious task to do the physical
labor I have always done. Sensations primarily left arm. Left heel sore in
past. Some eye discoloration similar to cows. Teeth deteriorated, fillings
would not hold, teeth broke off at gum line, excessive facial swelling during
75-76, now have upper denture. Always loose bowel movement. No milk to
breast feed baby, could be related to depressed flow in cattle. In past
cold, now perspire doing any physical labor.

In addition, I believe there were and are human lives given as a result of this.

I will not elaborate, because of additional heartbreak for loved ones, and my con-
cern is for the 1living. I will talk about this matter privately and confidentially,
however. The incidence of cancer has escalated dramatically and the death rate in
people 50 and below has increased markedly. I will do a statistical survey to sub-
stantiate this if it becomes necessary.

The symptoms are as varied in my animals as in humans. It is apparent to me that
resistance is lowered and the most vulunerable areas are affected due to each
individuals body chemistry. Something has happened to our natural immunity.
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Animals symptoms include: chronic pneumonia, mattery eyes, enlarged joints, boney
growth on legs, 3 tumers found in 10 rabbits butchered, cattle mastitis not respond-
ing to normal drug treatments, skin pigment loss around eyes of horse, open sores on
horses, extreme swelling of horses Tegs usually 1 or 2 hind legs, all 4 legs of
cattle. Extreme weight loss with death following rapidly in all animals. Fluid
retention swellings all areas of cattle bodies. Cattle and horses listless, have

to shove out of stalls -- as though they forgot how to back-eut. Stunted growth.
Animals do not mature to normal stature and weight. Dieurretic. Brown stained
tails will not wash out. Cows may be passing same material that causes their

brown and black discoloration, improper tooth development. Odor in barn not normal.
Cattle excretment always brown. Sterility. Abortions. ~Hair loss.

One other area, houseplants died using well water; which wbuld again substantiate -
water contamination. Plants received no other food or fiber. Plants flourish on
rain water.

~

I do wish I could supply with the answer of the contaminates. If I knew the answer
I wouldn't need the State's assistance. My understanding phenyls were pumped down
until 2 years ago. One theory I have developed is there is seepage made toxic by
the interaction of chemicals injected. Another theory is that we may be on Dow's
monitered water system somehow because of the Bromine in the water. One of the
state veterinarians mentioned when PCB was detected in the calf that some of the
tests cost $700 to $800 each to run and the state cannot do them. I have since
learned he may be referring to dichlorofurans and dibenzofurans. Another possibility
may be the trihalomethanes or a version of them which are being.exposed in cities
due to interaction of PBT, chloroform, carbon tetrachloride, and benzene. Some

of these including lead, copper, cadmium, DDE dieldrin, chlorinated pesticides
ar?]iziT{ co¥§ ﬁi]k. -1 understand some of the above measured in-parts -per trillion
wi a fish. .

Some of the calves that died never had any carcus deterioration. Dogs would not
touch. Appeared as ‘though they were pickled or preserved suggestive of formeldahyde.
Perhaps the people becoming dizzy and passing out could suggest chloroform. Copper
deposits were in the livers and kidneys of the four animals biopsied. Suggestive of
a chemical or acid that reacts with copper. I would appreciate some of these things
being told to a chemist to aid in & possible analysis.

Whatever toxic substances are involved are lethal; because when they can kill my
plants, dogs, cats, fowl, rabbits, horses and cattle, they can kill me.

I have written everything I can inform you of to date. I will do whatever I can
to assist you. I must ask that you give this priority. I again request the pro-
cedure for a biopsy on myself if this is the only sure method of determination. I
understand the blood doesn't necessarily provide the answers. . In some cases the
blood platelets are coated. No determination was made as to the nature or content
of this coating. ’

Expecting your earliest reply, so that we may proceed rapidly in this investigation
to aid all involved.

Sincerely,

Carol Jean Kruger

(éaﬁggtyped by Subcommittee staff; original copy in Subcommittee files.)

53-361 0 - 80 - 2
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| EXHIBIT €2

STATE OF MICHIGAN
DEPARTMENT OF PUBLIC HEALTH

3500 N. LOGAN. P.O. BOX 30035, LANSING, MICHIGAN 48909

WILLIAM 5. MILLIKEN, Governor

MAURICE 5. REIZEN, ‘M.D., Director

February 23, 1978

Carol Kruger
2880 Pretzer Road
Hemlock, MI 48626

Dear Mrs. Kruger:

In response to your letter of February 14, T am sorry to advise you that we
are not in a position to conduct any type of analytical screening for toxic
substances in individuals except on an exceedingly limited basis. Part of
the problem is the lack of facilities to do this type of work on a large
group basis.

In relation to PBR contamination and associated illnesses, we have looked
extensively at approximately 50 individuals, using a battery of tests,
gxaminations and diagnostic procedures in two of the medical centers in

the state and, to date, have not been able to develop objective findings

of abnormality which can be related to the presence of PBB. In the instance
of any single individual, we will be glad to run PBB determinations if
simultaneously obtained blood and fat specimens are sent to us. In this
program, we send a specimen collection kit to the physician. He obtains

the specimens, sends them to us and we send the report of the analysis back
to him.  Of course, there is no charge for the analytical work done by our

laboratory.
Sincerely,
b Mot
John L. Isbister, M.D.
Disease Control Officer
JLI:ac '

“Equal Health Opportunity for All"
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| EXHIBIT D
|

2880 Pretzer Foad
Hemlock, Michigan‘48626
wf . FProne 517 642-5962

.
'

Decemuexr 6, 1978.

Mr, liochael BEusch

100th District

State Capitol

Lansing, ichigan 45009

Dear Representstive Busch:

As you may be aware irom the medla exposure, 1egarding
our wate:r quality problemz arcurnd Eeamlock; the deeper
“the inveetigntion, the more inconsistencies and in-
efficiencies are ex,osec,

The DNR has a mass Spectometer in ioeir labortory. They
have no technician to run this macaing. 4Alzo T don't
know whé¢ther it is operative. With a budpet in excess

of 585 million it would appear there are mornies avnilable,
even though edch .branch maintains they are opersting :
cna shoe-string budget. They are severely hanaicuyuped

in their analytical findings-by only using the chromo-
graph; by which they can quantify findings but cannot
qualify them or specifically identify them. For exawple:
they cannot identify the type of aromatic amines, thne
freon, or the hydrocarbons found here. Also they rely

on industrial findings and accept their results by so
called "looking over industry's shoulders". Could you
inguire into the status of this wachine? )

Under Statute 245 of the Public Acts of' 1929 us awended,
being Section 323.2 and 323.5 of lichigan Complied Laws;
a‘’set of grcundwater quality standards have been devised,

Lt is my understanding tnis material may be in legislative-
sub-comuittee. Is it necessary for these rules to-ve.

acted upon by the legislature to be effective or are they .
Just to be used as & guideline? It is my firm belief that
the rules must be laid down before our undemground aquifers
are no longer usable for any purpose during our lifetime.

Mr. Andrew Hogarth, Chief of the Groundwuter Guality
Division 66 the DNK, has. confirmed the validity of "both
these areas when confronted privately by me. . ;
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It would, I believe, be udvantageous to huve a cential ocore
laboratory used by all the departments, HKealth, Agrioulture,
and DMK, instead of each individually requesting monies

for equipment to.de the chemical analysis required because
we dp live with these compounds. :

Would you 'inguiie into these problem areas on ny behalf;

so that government cun function more effectively in tasks
it has assigned itself? Also what further steps should

I take as an involved citizen in thece maiters?

'Thhnking you in sdvance for *he tims you will spend in
this endeavor. :

Sincerely,

Carol Jean Kruger
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EXHIBIT E1

4 p. Tannor, Director
:boof Mapural [egourees
To. Mason Pulldling

3]

Lansing, Michigan 48909

Jear Dr. Tanner:

It was recently broaght to our attention that there 18 8 nass
spectrometor sltting unieed somewhsre In the D.R.R. laboratory.
T asked Mr. Andrew Hogarth zbout this and he stazted that they
did have a mass spectrometer but thet 1t needed repairs, He
2lso mentioned that with the "tight hudget" funds were not
aveilatle to get the machine back into vworkinz condition.

We are rural resldents near Hewlock, Michigun. The D.N.R. has
been in our area several times taking water samylea. 1In our
well they found sromatic amines and x velatile hydrocarbon.
Becaure of thelr limited leboratory equipment they are not able
to 1dentify the aromatic smine or the hydrocarbon. If the mass
srectrometer were operateble this Job could be dcne. Also
involved here is a Freon extractable oil and grease.

Because your lazboratory can't ldentify the individusl
substancee they ean't correlate the findings of our Private
laboratory.

¥ith 2 buadgzet In excess of #85 million it would seem there is
oeney svailasble to have this mechine repaired and for a
techniclan to operate 1t. Or, maybe it would be better to
purchase a new ;lece of equipment,

We would appreclate you iving this nmatter your lmmedlute
aettention.

Sincerely,

¥r. & ¥re. 2dwin Jungnitsch
135% zderer Rodd

Hemlogl, Michigen 49626
ce: Xre. Andrew Hogarth

kd}
|



16

[ STATE OF MICHIGAN

| s EXHIBIT E2
Sy}
NATURAL RESOURCES COMMISSION m‘b
CAAL T JOHNSON @
E M LAITALA WILLIAM G. MILLIKEN, Governor
DEAN PRIDGEON .
HILARY F. SNELL . DEPARTMENT OF NATURAL RESOURCES
HARRY H WHITELEY STEVENS T. MASON BUILDING, LANSING, MICHIGAN 48926
JOAN L. WOLTE HOWARD A. TANNER, Director

CHARLES G YOUNGLOVE

™E

R1026 1/75

[}

chut
et
sman N

January 10, 1979

Mr. and Mrs. Edwin Jungnitsch
13584 Ederer Road
Hemlock, MI 48626

Dear Mr. and Mrs. Jungnitsch:

Thank you for your letter and concern over our non-functioning gas chromatograph-
mass spectrometer (GC-MS). An operable GC-MS with a data system would indeed
be a useful instrument for many environmental situations.

However, in the case of your well water, the quantities of organic compounds
present are probably too smali for the GC-MS to aid in the identification, as
somewhat larger quantities are needed for the GC-MS than the gas chromatograph
alone. That is, enough would be present for the GC to give a response, but

not enough for a mass spectra.

The trace amount of an unknown volatile hydrocarbon does not match any of the
usual ones found, including all those reported by your private laboratory.

The aromatic amine test we run is general for all aromatic amines and the level
reported is near the detection limit for the analysis.

The lack of any gas chromatographic evidence in combination with the very low
total organic carbon (TOC) values indicate that there is no significant organic
contamination of the well.

We continue to strive to improve our analytical capabilities and your concern
is appreciated. If you have any questions, please feel free to contact us.

Very truly yours,
ENVIRONMENTAL SERVICES DIVISION

Qs W Bl N

James W. Bedford
Asst. Laboratqry Director

JWB:bm

cc: Andrew Hogarth
T. K. Wu
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EXHIBIT H=

June 13, 1979

T0: Robert J. Courchaine, Chief, Water Quality Division
FROM: Jim Truchan, Environmental Enforcement Division

" SUBJECT: . Memlock Michigan Water Quality Report

Thank you for providing copies of your Division's and the Health
Department's reports on this problem. It is apparent from the
amount of sampling performed that your staff did a thorough job in-
vestigating the water supply aspects of this problem. There is,
however, one problem with the report that you should bring to your
staff's attention. On page 50 under Dow Analysis, chlorine is shown
~at concentrations in the thousands of parts per million. I under-
stand that these determinations are really a neutron-activation
determination of chlorine atoms not residual chlorine. This aspect
should be clarified either at the bottom of the table or in the report
since someone reading the report indicati ng that there were no

. apparent chemical problems, then looking at the chlorine data, might
not understand what the analysis was for.

It would seem appropriate that before you close your file on this
matter that the possibility of air borne pollutants causing the
citizens increased level of health concerns be investigated. Since
the area 1s downwind from both the Michigan Chemical facility and a
refinery the mixture of air emissions from these facilities should
be investigated. It apparently was Michigan Chemical Company's

- poaitice to release their excess bromine das at night which could
have ?ormed brominated hydrocarbons when mixed with the refinery
emissions.

JGT:ml
cc: D, Rector

J
(*NOTE: EXHIBITS F AND G WERE NOT INTRODUCED,)
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STATE OF MICHIGAN

-
Zéég

WILLIAM G. MILLIKEN, Governor
DEPARTMENT OF NATURAL RESOURCES

STEVENS T. MASON BUILDING, BOX 30028, LANSING, MICHIGAN 48809
HOWARD A. TANNER, Director

EXHIBIT 1

July 3, 1979

Mr. Charles H. Sutfim, Director

Water Division

U.S. EPA-Region V
230 South Dearborn
Chicago, IL 60604

Dear Mr. Sutfin:

Per 40 CFR 35.1513-4(C), the State of Michigan certifies that those elements
of the areawide work programs ranked higher than zero(0) in the attached 208
Project Priority List are adequate and compatible with the State strategy and

work program.

The following conditions are imposed upon. this certification:

(1) That appropriate changes in final work programs be made in response to
review comments on areawide work programs by state technical staff.

(2) That funding decisions on the work program for the West Michigan Shoreline
Regional Planning and Development Commission be made in respomse. to the
enclosed materials. Region 14 came in with last minute revisionms to their
work program. The "Comprehensive Investigation of Water Quality and Toxic
Contamination of Selected Western Michigan Groundwaters has been scoped
down to a Procedural Strategy for the Comprehensive Investigation of
Water Quality and Toxic Contamination of Selected Western Michigan
Groundwaters" for approximately $34,000. Essentially this will encompass
the first five elements of the original project and will result in a
strategy for identifying and dealing with groundwater toxics problems in
the. region. :

The region will be formally submitting a revision tb their work program
in the near future; however, for use in the interim, draft work elements
are attached.

MICHIG AN

R1026 10/76

\ The region also submitted a work element for development of self-fimancing
mechanisms which. totaled $16,111. This would result in a financing
strategy and efforts at putting it in place.
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(3) That Activity 102,000, titled Comparative Analysis between Agricultural
Runoff and the Implementation of Agricultural Best Management Practices,
submitted by the East Central Michigan Planning and Development Com=
mission be reviewed with the following consideration. The undertaking
of this task as:proposed relies upon the participation of an institution

" in the monitoring essential to determining changes in loadings due to
the implementation of BMP's. If this participation cannot be obtained
a scaled ‘down proposal would be necessary. In this event, it is also
recommended that Activity 402,000 relating to the Saginaw River Storm~
water Water Quality Response Model be considered for funding. This task
was not submitted in time to receive a priority ranking from the state.

(4) Should any of the Regions have pretreatment tasks funded, ‘the State will
coordinate these task(s) with the State Regional Laboratory task to
assure that duplication of effort will not occur.

(5) Two regions have transferred the self-financing portion of their work
plan. Region 3 has placed Task #1, Update the Plan and Five-year
Strategy etc., within Task #7 Investigate Self-Financing Mechanisms for
a total cost of $26,190, and Region 8 has placed Element #1, Program
Administration within Element #5, Development of Financing Alternatives
for Continued Water Quality Management Planning for a total cost of
$7,813. -

An updated version of Michigan's prioritization process is also included.
Very truly yours,
WATER QUALITY DIVISION

ol Bl L

Ronald B. Willson, Chief .
Water Quality Management Planning Sec.

RBW/elv

cec: J. Filippini, U. S. EPA
Regional Agencies
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Michigan FY 79
208 Project Priority List

#Points  Region Project Total Cost - Sub-Totals

2 FY 78 Work Plan 56,666 . 56,666
35 .3 Self Financing . 26,190

5 Self Financing 32,000

6 Self Financing 3,572

7 Self Financing 33,000

8 Self Financing 7,813

9 Self Financing 6,500

10 Self Financing 7,726 .

12 Self Financing 3,895 . 177,362
34 4 Self Financing : 14,500 191,862
33 1. DMA - Self Financing 53,443

13 " Self Financing ) 12,166 °

14 Self Financing 16,111 ) 273,582
31 14 Public Participation 12,547 .

State . Segment Classification & TMDL 93,000 - 379,129
29 3 Sewer Authority . . 2,780 )

3. Communications 7,125 389,034
28 ‘1 Nonpoint Source Standards 5,811 -
: 1 Environmental Education 31,625 426,470
27 1 Fringe Area Handbook 13,142 '

1 River Basin management 55,100

4 Inland Lakes Handbook . 3,400 . 498,112
26 3 Water Quality Standards 2,527 .

' 8 On-Site Wastewater Management 13,758 . 514,397

25 1 Detroif 201 Work 25,801

State ' Gasoline Storage : 20,000

7 Agricultural Nonpoint 30,000

9 Near Shore Impacts 18,000

11 Inland Lakes Management 8,000

14 Groundwater 34,733 . 650,931
24 12 Lake Management 33,080

3 Urban Stormwater 2,403

4 Watershed Analysis-Ag & storm 24,865

6 Combined Sewer Overflow 27,118

7 Agricultural BMP Analysis 90,000

9 . Inland Lake Assessment 22,300

10 Agricultural Nonpoint ID 9,660

11 Zoning Ordinances 9,000

State Local Governments Study 60,000

5 Urban Stormwater 102,204

6 Landfill Corrections . 9,061

8 Metro Sewerage Policy 28,194

9 Inland Lake Assistance 10,000 1,078,816
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Economin/Social Impacts
Nutrient Budget .
Environmental Assessment
Inland lake Nonpoint
Wastewater Treatment Needs
Regional Lab Feasibility
Nonpoint Source

Inland Lake Mgnt. & Sampling
Ag. NPS Analysis

On-Site Disposal

‘Peninsula Township GW .
Water Quality Sampling

Septic Problems
Gr d Impact A
GW Assessment

. Pretreatment

NPS Assessment

Closed Dump Inventory

Gr d R dations
Land Use Guidelines
Agricultural NPS

Landfill Review

J

' Small Treatment Plants PR
" Septic System Mgnt. Distiicts

Pretreatment Impacts
Landfill Leachate
On-Site Options

Plan Update
Land£fill Leachate
Land Use Ordinances
On~Site Options

. Sewer Service Area Map .
' Septic System Constraints

Stormwater Coordination
Atmospheric Impacts

' . W.Q. Constraints

Land Use & Pop. Update
Inland Lake Monitoring
G.W. Problems

Minimum Tillage
0il and Gas Storage

G.W. Sampling Analysis
Hazardous Waste Leg. Review
Solid Waste Management

Intern Program
G.W. Investigation

51,160
4,190
1,600

13,519
8,985

84,000

34,200

15,000

18,335

18,895

30,000

36,179
12,167
30,890
35,300
21,500

35,179

11,166

9,061
9,061

7,000 .

. 9,802

4,855
29,022

26,956

18,000
13,800

4,092
13,529
5,570
2,310
29,001
15,087

10,590

24,43)

52,292
4,500 °

8,000

20,500

27,000

11,595

28,630
20,465
7,000

23,500
10,645

1,328,700

-

1,494,736

1,576,005

1,668,638

1,825,560

1,858,540

1,897,135

1,953,230

1,987,375
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10

14 3 Urban Stormwater — Portage 59,465
. 5 Agricultural NPS 24,500
6 Agricultural Regulation 9,061 N
10 Septage Disposal 13,519 °
12 W.Q. Monitoring 1,870 2,095,790
13 9 Watershed Zoning R 27,600
9 G.W./Lake Hydrogeology 30,500 2,153,890
11 1 © Aerial Photo | 4,885
1 Rain Gage . 38,753
8 201 Review . ’ 5,471
9 G.W. Supply 14,900 - 2,217,899
1 Underused Infrastructure 7,761 S 2,225,666
4] 1 ",". Amend Plan 36,189
1 A-95 Review N 20,491
1 {## State Strategies 17,127 (pass through)
1 Coordinate Env. Progress . 12,300
1 Assist State in Pub. Part. 12,543 (pass through)
1 Plan Monitoring . 95,946
1 Assess WQMP C 46,132
1 Conflict Resolution 76,097
4 -Rural Clean Water Appl. : 5,775
5 Facility Plan Review 6,100
6 Facilities Plan Review . 7,208
: 7 Hemlock G.W. Sampling 15,000 -
A ———TWT on Cass River 15,500
9 Municipal Wastewater DMA's, 18,500
9 Wetland Education . 22,500
10 Dredge & Fill Impacts 9,660
10 v Stormwater Management . < 5,792
11 Solid Waste Management 7,000
14 Review DMA Compliance . 5,008
14 Revise Recommended Control Meas. 12,448
.14 . Revise 5-Year Strategy 2,033
14 . Direct & Manage Program 2,029
14 Coordinate with other agencies 5,578
14 | Evaluate implications of . ’
. toxic studies 1,502
14 Revise Assessments 12,763

7 ' . Saginaw Stormwater Response 14,500 - . 2,712,387

*projects listed in priority order within the point scale
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Process for Prioritization of Funding for
Water Quality Management Planning Work Program Tasks

In view of the expected continued decline in federal money . available to

support water quality management planning acitivities in Michigan, it is

necessary to develop a process by which the state can prioritize and guide .

funding decisions for work program tasks. The proposed process can be broken—

down into three parts. ' .

I. Mmlma.l Requirements - Those requ.:.rements which all proposed work progran
tasks must meet to be considered for funding. The MDNR Water Quality
Management Planning Section will review proposala to de:emina if they
meet the follouing requirements. .

A. - 'I'he proposed task must be 1dem:ified in the st:at:e strat:egy as a
. high statewide problem. priority, or a high :egonal problen - o
priority agreed. upon by the stata. ) e : L :

B. " The proposed task must comply wich federal funding constraints- "
: C. _The proposed task is not: dupl:.cat:ive oE olher efforl:s., v )
D. ‘The appl;.canl: must have the capabillty to perfom t:he ectiv:lty- N '
IX. Evaluat:.on Factors = Since qualified proposals are likely to exceed .
available funds, a .set of criteria are necessary by which the proposals ™ e "
can be evaluated to form a basis for prioritization. Evaluations will o

be made by the MDNR's Water Quality. Management Planm.ng Sectlon staff
based upon the follow:,ng factors: .

N

A. Hagnitude of the problem

B. Severity of the problem

C. Fulfills a condition for plan approval

D. Implement ability of the end product : ) e

E. Fulfills a commitment in an im.l:ial plan which has not yel: been .
performed o

F. Extent to which the proposed activity reinforces or’ complements v

. activities of other regions or the st:a:e
G. Cost-benefit relat::.onshlp . e
H. Probability of success . , o -

IIX. Prioritization — Water Quality Division staff in consultation with the
regions will propose the funding priorities using the evaluations from -
part XI. A meeting will be held with the regions to discuss the proposed
funding priorities aund provide for their comment. Staff will make modi-
fication to the funding priorities as nay be appropriate and présent to .
the Michigan Water Resources Commission and/or the Michigan Natural Resource:
Commission for f:mal detemlnatlon-




A.

C.

Magnitude of the problem

- very localized impact — i.e. — one small lake, one subwatershed, etc.

countywide impacts

N  od (=)
i

- regional impacts
3 - mult:.—-regional :.mpac\:s

4 —~ sr.ate_wida impacl:s

Sever:lty of the problem . ’ ' - '. L

0 - mim.mal im:acl:s are rwt: causing standards viola:ion S Do T

1 - no standards violat:.ons — possible public health’ hazatd
minox standards violations are occurring, no public healt'.h hazard

2 - mi.nor standards violations are occurring, possible public health hazard
majqr sr.andards v:.olations are occurfing, no public health hazard

3~ major standards violations - possi.hle public health hazard R -

4 - deﬁnice public hea.’l.th hazard

End product: :lmplemem:abﬂity

0 ~ no 1mp1ementab1e product —d.e.: prOJect is data gathering, no cantrol

program proposed )

1 - low implementability - i.e.: control proéram will be proposdd ther X
fu.nd:[ng, implementmg agencies, schedule, costs, etc. ‘will not be de—
termined ) ’ ;

2 - moderate implemem:abllity - i.e.: control program is proposed and’ deta:l.led
to some exte.nt:, however, moxe work w:l.ll be needed before ptograms could be

) implemented

good implementabzl:.ty ~ d.e.t product proposes control program and. details .

w
1

all steps to follow in implementation .
4 ~ very :lmplementable - all of the deta.tls of implement:ing the con.trol program
will be spelled out so the implementing agency only needs to follow the

recommendations. Implementing agenmcy involved in program development *

thus more willing to participate
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D. Project's relationship to other activities in the region, other regions or the
state
0 - conflicts with other projects:
1 - has no éffecl: on other activities or projects
. 2 - may énhance other activities or projects .

3 - will aid or enhance oti-ner activities or projects

FWON = O

4~ is tial for the of other activities

E. 'COst or project benefit relationship

a) definitions

1) Cost (for- section 208 projects)

‘a) Ex:remely high - gréater than 10% of state allotment ,:.:‘

o

b) High - ovexr $100, 000 »

<) Med:uuu between szo,ooo and smo ooo" .
fd)‘ Low - under $20,000
2) Benefit v )
a) mign » S S
© 1) will abatev a pollutant source causil;o a v;atez quglity'vi.olatién
2) will develop a fully implementable program to abate or signifi—
) cantly com:rol a’ pollutant souxce ) i
3) w:Lll develop a com:rol or abatemenc pragram which would 'be of i
benefit to many regions andlor the state ’ : i
1 &) . other pro;| ects with widespread or very significant beneficial
results L - ‘ ’ T .
- '5) will result in the eventual savings of significant amoimts of
dollars ) g )

b) Medium — those that fall somewhere in between



- F. Probability of success —~ considering:
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c) Low
1) no implementable product
2) simple data gathering — no control program developed
3) control program will benefit only a very limited area (i.e.:
one small blake, etc.) ‘
4) ; shows no cost savings potential . : o
‘5) 'simply administrative activi:ty whiéh caanot bg ,tied to

. pollution abatement

b) Rar.ms S : L
" high cost/low benefic med. cost/ low' benefit h:.gh cost:/hxgh benef:u: low cost/med. bene
: . Extremely high cosf. high cost /med. benefi.l: med. cast:lmed. benei;lt: med. cost/hlgh ben

. low cost/low benefit

low cost/high benefit

a) number of govemmental units involved - relationsh:lps between them

b) citizen support or provision to deve].op it

c) = capability of the agency involved, past t:rack record, etc.

d). complexity of the project

e) potential ‘costs of 1mp1ementat;|.on :

f) DMA status of :unplemenl:ing govemmental units

0 1 2 3 4
‘very ' : " very
low low medium high high

@ . @
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Classification of impacted waters

0~ effluent limited stream, oligotrophic or high mesotrophic lake, or high

quality groundwater
2 - potential water qual:u:y 1:Lm:ed s:ream, designated trout stream, designated

natural rivers, Low mesot:rophic lake, or potem::lally degtaded gromdwatet

4 ~ water quali:y 1im1ted strea.m, eutrophic lake, or degraded groundwatet

The following are y'esf—no type' considezations o

o1 2

h) High s:;té"ﬁrioﬁ:y mo

i) Self—Support:ing . no
mechanism T .

& Education project .

K) Condition for plan no
. -approval L
1) ~ Commitment of::' . mo ‘ " yes

initial plan

53-361 0 - 80 - 3
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S FOR FURTHER INFORMATION

. Contact: Tom Sinclair or Bob Bumb
@ m & Phone: (517) 636-5781
: Midland, Michigan 48640
& EXHIBIT J

FOR IMMEDIATE RELEASE November 15, 1978

DOW REPORTS DIOXINS OCCUR EVERYWHERE
AS RESULT OF NORMAL COMBUSTION PROCESSES

The family of toxic chemicals known as chlorinated dioxins
are formed in minute amounts by normal combustion processes that
occur everywhere, Dow Chemical scientiéts reported today. The
dioxins include the compounds known as TCDD which are said to be
among the most toxic chemicals known to man.

Dow said its research to date has verified the following
sources for chlorinated dioxins: refuse incinerators, fossil-
fueled powerhouses, gasoline and diesel powered automobiles and
trucks, fireplaces, charcoal grills and cigarettes. The company
has detected the dioxins in soil samples taken from several
cities.

Until now, the dioxins have been viewed as impurities

that occur during the manufacture of such chemical products as

pesticides and herbicides. The company said there is no need for
concern or alarm over the new findings, which Dow considers a key
scientific breakthrough.
The discovery and claim that dioxins are ubiquitous, and
therefore can be found everywhere, comes after a four month search
1 to explain the presence of 2,3,7,8-TCDD in fish taken from the
Tittabawassee River which flows by the Dow plant in Midland. Dow
%eported finding the TCDD in fish last June and has been on a
crash research program to find the source ever since.

- more -
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Robert R. Bumb, research director of Dow's Michigan
Division and head of the task force concerned with the study,
explained that new capabilities in analytical chemistrf account
for the discovery.

"We now think dioxins have been with us since the advent
of fire," he reported. '"The only thing that's different is our
new found ability to detect them in the environment."

Bumb spoke of the "trace chemistries of fire" which produce
the dioxins. He said this chemistry, now being understood for the
first time, consists of numerous reactions which occur during
combustion at very low concentrationg in the range of parts per
million and lower.

The Dow report said one principal route by which dioxins
enter the environment is by way of airborne particulate matter
and a second route is by way of waterborne particulate matter.

The particulates can come from a wide variety of combustion sources.

"Some thought our pesticide production facilities might be
the source of the TCDD. Contrary to that easy assumption, we
found the Dow pesticide manufacturing facilities are not measurable
sources of the trace levels of dioxins found in the fish taken
from the river," Bumb commented.

"It's reélly been a startling experience for us," Bumb said,
"including the fact that much evidence which supports our conclusions
is now emerging world wide."

Dow made .a report on the findings to state officials this
morning and was also sharing its data with the Environmental
Prote?tion Agency in Washington.

The need to make an interim report to the State of Michigan

prompted today's disclosures. # i+ #
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Dear Water Customer:
The Richland Township Water Department wishes to notify its water customers
of a recent problem in meeting the state drinking water standard for coliform

bacteria.

During the months of Janua'ry and February, the analyses performed on drinking
water samples collected from certain locations in the village showed the presence
of coliform bacteria. The state standard does not allow any coliform bacteria
Ato be present in drinking water. Coliform bacteria are an indicator that disease
causing organisms may be present. Since the state drinking water standard for
coliform bacteria has béen exceeded, we are required by state law to notify you
of the situation by mail and to let you knaw that steps have been taken to

" eliminate the problem.

City officials, along with state healt.h department personm;l, ‘have installed
emergency chlorinatiorn facilities at one of the city's well supplies. This
was done at the request of the Michigan Department of Public Health on March 2,
1979 to disinfect the system and ﬁrotec: ;gainst further possible contamination
problems. Following the initial disinfection of the system, the chlorine dosage
* was reduced to a point where a trace of free residual chlorine was recorded
throughout the system. An investigation has shown the cause of the problem to
be birds gaining access to the elevated tank. The elevated tank has since
been repairéd, disinfected and placed back 1n:c; service. Samples colleci:ed

recautly from the city sys.Cem show no coliform since correction of the problem.

‘The city is continuing its routine monitoring program for drinking water quality
and will notify you again if any problems develop in the future. Please write
or call us if you have any questions. (Phone number) é{/,z - 2897 .

Respectfully,

Richland Township
Water Department
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BXHIBIT L

THE MOUNT SINAI MEDICAL CENTER ¢
ONE GUSTAVE L. LEVY PLACE * NEW YORK, N.Y, 10029

T awron " - Mount Sinai School of Medicine * The Mount Sinai Hospital

July 16, 1979 Envi I Sci Lab y
1 "' Cummings Basic Sciences Building
10 East 102 Street
New York, New York 10029

(212) 650-6173

Mr. Richard L. Tallman

United States Senate - 3308 Dirksen Building
Subcommittee on Oversight of Government Management
Senate Committee on Governmental Affairs
Washington, DC 20510

Dear Mr. Tallman:

Thank you (and please thank Mr. Klitzman) for allowing us to see the
various records concerning the Hemlock material. It is replete with
the kinds of frustration felt by many as the result of inadequate
data, incomplete scientific understanding, inability to go back in
time, the variable findings in different periods and with different
measures.

The frustrations are not lessened when our investigative and analytical
. constraints fail to convince us that there is much we don't know in any

situation of this type (yet,. observations which do not exist can not

be "forced.").

Scientists are often accused as perpetually complaining that "we don't
have enough data." I expect that they will again be so censured since,
despite the extensive and useful studies commissioned by Dow and those
undertaken by the Department of Natural Resources, we are tantalized
by the fact that the spent brine.discharges suffered 24 losses in 17
months, with some evidence that they do have other chemicals (organic
carbon was:present at 7 ppm). One could wish for information from
radioactive tracer studies, but any now be done would not tell us very
much about-what happened in the past. (They might, however, tell us
what could happen.) There was also the curious statement that fio
"routine discharges" would be likely to occur that could cause. wide-
spread chemical contamination. The question naturally comes to mind
about discharges<that are not "routine" and that-would be "unlikely"
to cause than less than "widespread" contamination.

I believe Dow is a careful company. They may have a list of all chemi-
cals they discharge: T perhaps overlooked it in the voluminous reports.,
Were these sought? Accidents sometimes happen, in the most peculiar ways.
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I'm afraid that Dr. Waldbott is not far off the mark in his complaint
that clinical studies might be preferable to "epidemiological studies,"
but I am not at all sure that there isn't a semantic problem here. Thus
appropriate epidemiological investigations concerning human health in
situations such as this could very well include essential clinical
facets, as well. Simply recording symptoms is not necessarily satis-
factory, and the prevalence of a very high percentage of people with
adverse symptoms in the Hemlock area is no guarantee that they reflect
adverse environmental exposures, although they are consistent with it.
Other parameters might well be looked to, including specific biochemical
and clinical examinations.

I must be away this week and essentially all of next week. I'm con-
fident that Dr. Henry A. Anderson of our Laboratory will be able to
be of assistance to you in clarifying some of these problems.

With all best wishes.

Sincerely yours,

!
MLE T, Sen&gﬂ M.D.
Pro sor

1JS:ss
cc: Dr. H. A. Anderson

P.S.: I am reminded of a similar question being raised by the
House's Subcommittee on Oversight and Investigations
concerned with ground water pollution at the Hooker
Chemical Company's Montague, Michigan plant where in
1968 Hooker was notified that ground water under its
plant was contaminated with salt from two wells, with
the possibility raised that admixture of other chemicals
"on the ground" could move with the saline ground water.
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- Senator LeviN. Our first witnesses this morning are Mrs. Carol
Jean Krugerand Mrs. Kathryn Jungnitsch. ‘

Welcome to Washington, and in your quest for answers, we're
delighted to have you with us this morning. I’'m not at all delighted
with the circumstances that bring you here.

We will first call upon Mrs. ig{ruger. Let me first swear you in, as
is the custom of the Subcommittee. Mrs. Jungnitsch, I will swear you
in at the same time. You needn’t stand.

[Witnesses sworn. ]

TESTIMONY OF CAROL JEAN KRUGER AND KATHRYN JUNGNITSCH,
CITIZENS, HEMLOCK, MICH.

Mrs. Krueer. Thank you, Senator, and members of the Committee.
My name is Carol Jean Kruger, and I am a resident of Hemlock,
Mich. I have submitted written testimony to the Subcommittee and
rather than orally summarizing that testimony, I would prefer to
give a brief presentation on the extent of the Hemlock area health
problems and my efforts to remedy these problems to date.

To focus on these health problems, I have developed a map of the
- area, showing the location of the brine line traversing the area and
the old oil well diggings. I have grouped the various ailments on
eight plastic overlays, and I have Ioosely used the term “neighbor-
hood syndrome.” I didn’t realize the implications of this term until
I completed my graphic material which I will now present to you.

This is the map of our area: Fremont, lying to the south of this
line and Richmond Township lying to the north, and the village of
Hemlock represented here. This is the brine line system, both injec-
tion and oval brine pumping wells, that go through the area. The
blue dots identify the old o1l well drilling holes that were done in
the 1940°.

These are the thyroid problems in the area. We have four thyroids
and five thyroid removals.

Senator Levin. That was the first overlay you put up?

Mrs. Krucer. Right.

Senator Levin. Perhaps that could be marked as “Overlay A.”

Mrs. Krueer. Now then Overlay 2 consists of a living case of diag-
nosed lupus, 10 miscellaneous items, 18 tumorous cysts and lumps, and
one brain tumor. Many of these things are, indeed, hard to categorize.
A young woman, aged 20, has had a type of bone deformity removed
from the hip area, so in some instances, we’re not quite sure how
these were specifically produced. One family with children are con-
stantly on phenobarbital because of a convulsion type of spasm that
they have. But they cannot specifically identify it. They know what
it isn’t, but they don’t know what it is, and there are many of these,
I hate to say, strange things that do continually occur. '

_ Senator Levin. We will mark that as Overlay B. I understand
you’ve already marked these overlays. You’ve numbered them one,
two, and three, and so forth ?

Mrs. Krueer. No, I haven’t. I’m sorry.

Senator Levin. It’s all right. There’s no problem. Will you mark
%he% so the reporter can identify them? You can mark that as Over-
ay C. :
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Mrs. Kruaer. All right. And here we have 25 cases of bone prob-
lems, joint problems, bone spurs, and I should say that we are con-
centrating within 12 sections of land, 3 miles by 4 miles.

And we’re talking about 50 homes that we know of, out of a total
grouping of homes of less than 150. Now, these are the cancers that
again go along in the area. We have 3 children living with cancer,
11 people living with cancer, and 11 cancer patients that no longer
are here.

And I would like to produce this Saginaw newspaper article. This is
one of the children from our area that% believe met with you, Senator,
as he was here visiting the capital.

Senator Lievin. We will mark that as exhibit M, and it will be made
part of the record. :

Mrs. Krucer. There is a 15-year-old girl with cancer of the back,
a 12-year-old child with cancer. And as these things get into the
children, then it does become truly frightening.

Now, this is the blood pressure and heart attack chart, with 10
diagnosed high blood pressures, two living heart attacks, and 15
people that have succumbed from heart attacks.

The next overlay, we have 14 gall bladder cases, three enlarged
spleens—I am sorry—one enlarged spleen, three spleens that have
been removed, four enlarged livers, and one liver case that is no
longer living.

And this %as to do with the women’s problems. We have 18 hyster-
ectomies, 10 D. & C.’s, 6 miscarriages of one or more, 6 still births,
and 4 babies that were not born normal at birth.

And we have one kidney death, two people living with kidneys
removed—one is a 14-year boy—four with diagnosed kidney problems,
and 12 with various bladder problems.

Now, these—I don’t attempt to put them all back up, but as you get
them all in focus one on top of the other, then these areas begin to
jump right out in how they follow along this specific line.

Senator Levin. Those overlays will be made part of the record at
the conclusion of your testimony.

Mrs. KRUGER. I}\}ow to continue on. Some of the area residents are
very reluctant to discuss their problems for fear of losing their dis-
ability income. The Government doesn’t recognize environmental dis-
ability. Kathryn and her husband, Ed, are continually communicating
with Social Security about their prior disabilities. Social Security
would like some refund of their money. :

T have used this book by Irving M. Sax, “Dangerous Properties of
Industrial Materials,” as a regular reference in my search. I am
finding that many of the things that are itemized here are certainly
appropriate in our area. Some of the findings to date show a variety of
suspect materials and chronic long-term exposures.

One of the women in the area had the highest PPB and PCB rating
of any mother’s milk tested in the Saginaw clinic, and I hand-
delivered the specimen to ERG at Ann Arbor. Blood analysis, a test
~ for arsenic, showed 8.5 UD per DL. Three to seven is the normal
range. The tests were run at Willow Run, Pa.

My son, Chris, at the age of 2, had 26 parts of blood lead, the nor-
mal range being 2 to 50. In a liver analysis of my animals we had 226
milligrams per kilogram of copper, and 53914 milligrams per kilo-
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gram of zinc in the liver, plus traces of cadmium and lead. We are now
pursuing urine analysis for fluoride, and that is being run in Mon-
tana. The various water tests indicate the same elements with many
more as yet untested.

The common denominator is the ground water wells. My variet%‘of
animals in their separate locations provided ample background. The
nonfarm and farm residents also have only one thing in common:
natures most precious resource, the water, the only outside factor being
the Dow well system. DNR, in the Geology Division records, shows
many millions of gallons of waste brine deposited in the subsurface
strata, also toxic compounds, including butyl alcohol, chlorinated
benzene compounds, phenolitic compounds, and 2,4,5-T at specified
locations. The oilwell drillings could act as drinking straws, allow-
ing these compounds to commingle and move upward due to the many
degrees of un(ﬁ;‘ground pressures. ' )

There is also speculation about putting the radioactive wastes down
the brine wells from the nuclear plant under construction at Midland.
This must be prohibited.

Yesterday, while coming to Washington, I read a copy of the
Detroit Free Press of testing to be done at Oscoda, 47 wells at a cost
of over $100,000 to do an 18-month study. Now, studies are meaningless
if they do nothing more than cost money, compile additional data,
and remain in Government offices. Monies would be better applied by
aiding the people involved through proper testing and diagnosis and
methods of treatment and by developing methods to remove the con-
taminants’from our water supplies, rather than by treating them with
additional chemicals.

T realize it is necessary for those of us involved in extreme environ-
mental problems to solve our own case. To quote Dr. Truchan, “If
they don’t give up, they’ll find the answer.” Each approach I have
made to government, I have brought additional proof and informa-
tion. 'We have worked with the general attitude of cooperation, but
always the end result being noncommittal or “We don’t know.” If we
must continue to seek the private sector for doctors and qualified la-
boratories at our own expense, then our tax-paying dollars are not
being utilized to respond to citizens’ needs. °

The proposed groundwater regulations at both the State and Fed-
eral levels need to be addressed by the Congress if it indeed is neces-
sary to have an enforceable law. We are citizens of the most affluent
society in the world, with the greatest technological expertise and
development. We must be responsible to ourselves and to each other.
lest history repeat itself, like the great Roman Empire, who, with her
advanced civilization, initiated her own demise through the extreme
use of lead. We live in a chemical world and must deal with that reality
now.

I will persevere in the search for truth and good water and medical
diagnosis and perhaps treatment for my neighbors and friends in my
community. By my appearance before you, it may make it easier for
those who are yet to follow in other discoveries and other unsolved
problems. But I do refuse to become a statistic.

Thank you for allowing me this privilege to testify before you.
And T would be happy to answer any questions that you may have.

)
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Senator Levin. Before we proceed to Mrs. Jungnitsch, I wonder if
you would describe the problems that you had with your animals.

Mrs. Krueer. I am sure you are all aware that this has been repeat-
edly brought up, and for the first 5 years of this experiment I did in-
deed blame myself and I did make improvements in buildings, et cetera.
The harder I tried to improve my own confined environment, the more
disastrous things became, particularly those animals that I purchased
to replace those of my own that could no longer produce properly.
- And lameness, various ailments, sterility

Senator Levin. Could you describe the ailments and the problems
you had with your animals ¢

Mrs. Krueer. Well, weight loss, lameness, lumps, swellings, hair
loss, constant bouts of mastitis. We would go through and totally treat
the entire herd, and in another month’s time we would be doing the
same thing. The medical costs were fantastic. There were the same
indications of problems in the horses and in the various other animals,
because when you have a herd of animals, they have a same look. Their
feed, their care—and we would have some fat ones and b the same
feeding there would be some who would be very thin, and there would
be no reason. Something was happening. They couldn’t digest the
food properly; their growth was retarded; very high calf mortality
rates; curled hoofs; even, in some cases, I would say, the animals’
temperaments would change—they wouldn’t come in the barn, we
would absolutely have to drive the animals in the barn as though they
became stupid.

-Senator Levin. What were the deformities ?

Mrs. Krucer. The only thing specifically were in the fowl area,
with the wings and the eggs that would not hatch. But as far as the
large-animal deformities, there were none, thank goodness, that I
observed.

Senator CorEN. Mr. Chairman, prior to turning to the next witness,
perhaps we could just, by unanimous consent, insert in the record
this article that appeared in the New York Times magazine section
this past week, by Michael H. Brown, that gives some detailed ex-
planation on the deformities and the difficulties.

Senator Lievin. Without objection, all of your exhibits will be made
part of the record at this point.

[The prepared statement and material referred to by Mrs. Kruger
follows :ﬁ)
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STATEMENT OF
CAROL JEAN KRUGER
‘HEMLOCK, MICHIGAN
BEFORE THE
SUBCOMMITTEE ON OVERSIGHT .OF GOVERNMENT MANAGEMENT
COMMITTEE ON GOVERNMENTAL AFFAIRS

UNITED STATES SENATE

July 19, 1979

I am Carol Jean Kruger. I present this testimony this morning on
behalf of myself and the residents within and surrounding the village
of Hemlock, Michigan, in the Fremont and Richland townships of Saginaw
County. The testimony summarizes my investigation into the animal and
human health problems. we've experienced in Hemlock and their possible cause
by chemical contamination of our area's groundwater.

My background includes Hemlock High School valedictorian, graduat-
ing 1953; Michigan State University, bachelors degree in retailing, 1956;
Saginaw County Dairy Princess and Cherry Pie Queen and 4-H achievement
winner. I am a life-long resident of the area except for a four-year
period of work and living in Illinois. A fourth-generation descendant
of German immigrants to this property, I returned to full time dairy
and general cash crop farming in 1966.

The focal point began in October, 1977, when after purchasing five:
top-quality producing Holstein dairy cows in July, 1977, I found they all
had developed symptoms similar to those occurring previously. I con-
tacted Dr. Thomas Naples, my veterinarian, and told him something was
killing my new animals.. We called in Dave Bollingbaugh of .Coleman,

Michigan, a feed nutritionist, to assist us. The pertinent questions he
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asked, includingculling rate - 50%, staining on teeth, and milk pro-
duction led to developing a history of the animals and calling in veteri-
narians of the Michigan Department of Agriculture.Al*Dr. Carter, Dr.
Davis and Dr. Mellenberger came for an on-farm investigation on October
25, 1977. Diagnosis of a ten-month-old Holstein heifer revealed PCB
(calculated as Aroclor 1254) 0.15 ppm in the sample and 0.17 ppm in the
fat. The liver contained 42 ppm copper and the kidney 2 ppm copper.Ala

I knew that similar problems were occurring with the Belgian draft
horses which my father, Walter Beyersdorf, had bred and raised for 40
years; and with the hogs, ornamental fowl, and peacocks which were kept
on two additional properties. The only common denominator between the
three farms was the water.

In November 1977, I called Dr. Ectyl Blair, head of the Environmental
section at Dow Chemical, Midland, Michigan, and told him my animals were
sick and some had died. Could they test my water? I delivered a gallon
of water to Dr. George J. MacLean, DVM, Agricultural Products Department.

Results were confirmed by letter December 16, 1977. The values reported

were:A2
chlorine 340 ppm
bromine 0.8 ppm
iodine <0.03 ppm
sodium 340 ppm
magnesium 9 ppm
calcium 28 ppm
sulfates 123 ppm
total organic <1l ppm
carbon

Upon receipt of the PCB analysis of the calf, I wrote to the
EPA Region V office in Chicago, on December 15, 1977.A3 I sent a copy
with a letter to Governor Milliken, the same date.A4 No response ever
came from the EPA. Governor Milliken's acknowledgement was received

April 6, 1978.R42

*Attachments are available in the Subcommittee's files.
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State veterinarians returned with Dr. Ellis, December 22, 1977,
and again in February, 1978, when three animals were selected for
slaughter and specimens collected. I mentioned what I suspected was
happening in the community and they thought it would be wise to contact
the Michigan Health Department. Dr. Carter mentions in his special
report that Dr. Ellis talked to Mr. Ellison about the water wells, and
sending ‘someone from the DNR to6: investigate. No one.came. P4b

Stan Cherry, Michigan State Dairy Inspector, tested several milk
samples. He suggested we not drink the milk because of the heavy metal
:and pesticide residues, but it was all right to sell to the public. I
stopped selling milk January 25, 1978, Because I could not morally sell
a product I should not drink myself. A5

Dr. Harold Price, a name I picked from the Saginaw News, was my
first attempt to reach the Michigan Health Departﬁent. A6

Dr. Isbister responded to my letter to Dr. Price. A7 Saginaw
county health officials came February 8, 1978. The county health nurse
collected blood samples for the state. Dr. Gotay and Dr. Asuan, the
county health director and assistant, discussed medical problems. James
Cleland and Fred Scarello collected water samples for the.state. Ben
Woodard, Saginaw county environmentalist also attended. Reporters from
the Saginaw News came.

I called Edwin and Kathryn Jungnitsch to attend because I knew
about their serious family illnesses, even though we had no social or
business contact other than-bowling twelve years previous. Dr. Gotay
expressed the opinion, after hearing their illnesses, that water could
be a factor. I felt if I could help them, my suspicions would be

validated. Kathryn was. scheduled for spleen surgery.and swollen lymph
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glands, several lymph glands having previously been removed. I pur-
chased a water distiller, thanks to Mr. Severance of Bridgeport, Michi-
gan, calling in reply to the newspaper article. I insisted that the
Jungnitsches try distilled water and furnishing same, the improvements
soon became apparent. The surgery was not necessary, lymph glands
became normal, constant headaches vanished, low body temperatures
returned to normal, urinary problems gradually abated. Ritalin was
no longer necessary for the son. Only after gathering their medical
record for this investigation, did they learn that a consulting phy-
sician, on December 9, 1976 suggested that Edwin temporarily drink
distilled water because of the high sodium content in the well water.A7a
Edwin was afflicted with what was diagnosed as Guillain-Barre syndrome,
the same condition which struck some persons who received a swine flu
inoculation. Ed, however, never had the swine flu shots. He was off
work for 17 months. The daughter, it has been recently learned, has
a heart condition.

In Dr. Isbister's letter of February 7, 1978, mention was made
of no knowledge of family health problems. I composed a list of what
I knew had occurred in the neighborhood, along with all the animal
symptoms I had observed.AS and I noted that I had no idea of what to
test for. His reply of February 23, 1978, was that they werxe not in a
position to conduct any type of analytical screening for toxic sub-
stances in individuals except on an exceedingly limited basis. A8a

The results of our blood tests seemed very slow in coming. I have
since learned to be very patient. I called Dr. Keith Long, whose name
and work in énvironmental problems appeared in a farm publication, to

inquire if they could assist us.A% He called Dr. Humphrey, who stated
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our case was under aétive consideration. Several inquiries led to

Mr. Art Bloomer from whom we asked to receive information of waﬁer and
blood analysis. Blood analysis, received March 17, 1978, listed PCB,
PBB, DDT and DDE in my parents and myself.A9a The water analysis

came in April, 1978, and is included in the Chemicals and Health Center
Report.

The letters of February 8 and 16, 1978, from my state representative,
J. Miqhael Busch, indicate his contact with the State Health Department
and- also wiéh Dow Chemical's M;: John Mier. A10_¥1 I observed pipes
being pulled from the brine well on Raucholz, No. 77, on February 17,
18, 1978, I began following these actions and evefy weekend pipes
were pulled from additional brine wells in the area. . fhé neighbors were
aware that maintenance work and new piping were.only done previously
during summers. These pipes have never been replaced and many still lay
on the adjacent well platforms,

Dr. Neill Varner, our local physician, requested through.proper
channels a field epidemiological study in the letter dated March 9;
1978, Al2

Trying to assist the state in determining what chemicals to test
for, I procured Dow's discharge waste list and an analysis of spent

brine, A-13-14

When the last cow abruptly died April 19, 1978, I made a
listing of these materials for the Department of Agriculture to do
toxicology on the animal. Dr. Carter made a telephone call to Dr. Cole,
to whom I spoke. He said the state had no funds available for outside
testing. No toxicology was done. The physicological analysis of the

animal duplicated every symptom I had heard of in the neighbors. Al

53-361 0 - 80 ~ 4
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I decided that I could better expose this matter and the diffi-
culties encountered by additional media exposure. I hand delivered a

letter to the Michigan Farmer with the corpse of the cow on an open

trailer enroute to the diagnostic lab. Al6  rhe resulting article by
Bonnie Pollard was published July, 1978. Very accurate and in-depth
reporting of our area's problems was written. Al7

I worried for five years that PBB was a part of my problem. I

could no longer maintain the herd. The biopsies were done by Dr. Naples.
I was assured by Dr. Carter the animals were OK for slaughter. I said
it would be the state's responsibility because I believed that untested
residues could be in the animals. The livers of cattle slaughtered for
home use were so bitter we could not eat them nor would the cat or dog
being smarter than we. The PBB biopsies showed no trace of PBB.A18

The saqdest days were when I loaded my dairy herd for slaughter. I
kept and continue to maintain a representative sample of seven cows and
their calves to test at whatever date in the future. There was PBB in
the chickens, however, so no more eggs or chicken were consumed. The
chickens just gradually died. The cattle were disposed of during May
and June of 1978.

The State Health Department set up the questionnaire for the epi-
’#aemiological study conducted in July, 1978. The County Board of Com-
’—missioners provided the $3,500 funding to hire interviewers. Ben

Schrader was the doubting member.Al9 I furnished the names of the people
I‘g;d listed only by number in the February 14, 1978, letter to Dr.
Isbister to Ben Woodard. Several of these people were included in the
study. I was not. Blumfield Township was used as control. I have

just recently asked Ben Woodard for the chloride content of Blumfield
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Township. The range is 9 ppm to 3325 ppm. Well depths are from 8-foot
rock wells to 250-foot drilled wells. The deeper the wells, the higher
the salt content. Blumfield residents are presently attempting to
receive water from the Saginaw city system.

I had been told repeatedly by the private sector tq be wary of
the state stopping the investigation sincé the health départment's
analysis showed no organics other than DDT, DDD, and DDE. I had to
keep one step ahead. I engaged the services of Advanced Analysis and
Testing of Grand Rapids, Michigan. Several wells of varying depths
were screened. Their method of testing indicated higher organic read-
ings in some of the wells. Well No. 4 was chosen because it seemed con-
sistent in Chemical Oxygen Demand. The bottles were prepared according
to EPA specifications. The samples were collected by the lab personnel,
maintained at constant temperature, driven through and hand delivered
to Raltech Scientific Servicés, Inc., Madison, Wisconsin. The results
were diethylether, 1,1,2-trichlorotrifluorethane (Freon 113 common name),
trichloroethylene and toluene. Azl

An appointment was made and a meeting occurred October 21, 1978,
with the Water Quality Division of the DNR, at Lansing, Michigan. During
the meeting we discussed Raltech's findings. I presented the material to
Andrew Hogarth and Gary Klepper of the Water Quality Division. Represen-
tatives of the State Health Department, Jim Bedford of the testing labor-
atory and news reporters also attended. Kathryn Jungnitsch, Gerald Danin,
my attorney, and Chris Harrington of AAT Labs were with me. The DNR agreed
to begin testing immediately.

Gene Weingarten's article in the Detroit Free Press went out on the

Knight Rider Service. A22 The nationwide exposure brought correspondence
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" and reporters from across the country. Additional contamination expo-
sures, areas and names of possible\people that might assist were
received in the correspondence that followed.

Mr. John Mier of Dow collected samples on Friday, October 27, 1978.
Testing specifically for the Raltech findings, with detection limits of
2 to 10 ppb, none was detected. Lead, copper, silver, zinc, and TOC
were found in well No. 4. A22a

The DNR began initial testing October 25, 1978. Results indi-
cated aromatic amines, carbon tetrachloride, heavy metals, and excessive

.levels of conductance, chloride, sodium. All the wells had phenols in
excess of 1 ppb which is the safe federal level for drinking water both
in the U.S. and other countries such as Germany. A23

Retesting revealed no aromatic amine but an unknown volatile hydrocarbon,
which was not identified. Then the DNR called in Dow and they simul-
taneously collected samples. A24 1he DNR had Dow shut down the system
while some of thektegts were run. My observations indicate pumping
resumed in January 1979. The DNR has not permitted further use of No.'s

50 and 81, A242

standard Methods for the Examination of Water and
Wastewater indicate the accuracy of the various analytical and sampling
methods is in most cases much less than 100% detection. It is reason-
able to assume higher levels actually present than indicated in the
results. Method of detection is not known.

The state.and county bealth departments held a news conference
November 1, 1978. A25 They also held a closed meeting that morning.
Involved in the news conference were Ben Woodard, County Environmentalist,

Dr. Asuan, County Health Director, Mr. Art Bloomer, State Epidemiologist,

George VanAmburg, Statistician and Dr. Neill Varner, Hemlock physician.
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Health problems reported more frequently in the Fremont-Richland area
included skin rashes, numbness, arthritis, pains in the arms, legs and
lower back, dizziness, visual problems, nausea, injuries, urine sugar,
thyroid problems and strokes.

It was not until March, 1979 that the official study was released.?26
Values for each demographic group indicate more items with larger per-
centage for Fremont-Richland than wou;d«be expected by chance. I believe
the statistical data would be more meaningful if rather then reporting
the difference'by subtracting the percentages of the two communities,
the percentage of the people affected would have been used. For example:
32.6 Fremont-Richland, 15.8 Blumfield pain in arms, legs or lower back--
difference 16.8; percentage of those affected 100 percent more in Fremont-
Richland.

On November 27, 1978, I appeared on Channel 19, WUCM TV, Day by Day
program with Dr. Isbister, Andy Hogarth and Gary Klepper. Private con-
versation revealed some shortcomings in the state's testing facilities.

On December 5, 1978, I sent a letter to Rep. J. Michael Busch con-
cerning tﬁe non-use of the DNR mass spectrometer, and the need for that‘
testing unit. I also inquired into the status of the proposed Michigan
groundwater rules.A27a-b g received a phone call of acknowledgement
from his secretary just before Christmas but nothing further developed.
Further inquiries revealed the groundwater rules had been forwarded to
the Attorney General's office and then returned to the DNR Groundwater
Division for rewording. Status at present; I do not know. At the same
time a letter written to Dr. Howard Tanner of the DNR by Kathryn Jungnitéch
was answered by Jim Bedford, again pointing out the handicap in testing

by the lack of adequate equipment.A28
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on January 30, 1979, I sent U.S. Representative Donald Albosta
my compiled documentation of the case to that point.A29 There was
no reply until the state officially closed the case. I received a
telephone call from Gary Peters and sent additional material as
stated in the enclosed 1etter.A3°
I was invited to attend the hearings on the proposed toxic sub-
stances ombudsman legislation on February 14 and 21, 1979. I expressed
support of the legislation to make it easier for state residents to have
a direct route to the proper people in various state agencies. I
stressed the need for a central core facility with qualified personnel
used by all departments rather than each agency having its own facilities
and thereby requiring duplicating monies.
I met many residents involved with PBB and PCP and heard of their
struggles. I also learned of the existence of a deep injection well
owned by Veliscol of St. Louis, Michigan, located on Olive Road, north
of Breckenridge, Michigan. This may be a possible link with the
reported hodgkins disease cases in that area. Breckenridge has contracted
Williams & Works, Grand Rapids, Michigan, to do a water study, a four-month

period of testing.A31

On March 29, 1979, I sent a letter to Dr. George L. Waldbott, M.D.A32
He was repeatedly recommended to me from various areas of the U.S. I
read many of his publications including: "rFluoridation, The Great

Dilemma", "Struggle With Titans", and the Fluoride Society Journals.

our telephone conversation of April 4, 1979, led to the physical exams
and blood tests of the areg residents. Edwin and Kathryn Jungnitsch

and myself were the first examined on April 13, 1979. Additional
appointments have been scheduled for area residents. Personal interviews

with residents were conducted in Hemlock, June 23, 1979, by Dr. Waldbott
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to discuss‘the variety of health problems. To show the complex
nature of the situation affecting the area residents, a represen-
tative sampling was scheduled to give him a better idea of the

many and varied types of ailments occurring, rather than several
people with one similar set of symptoms. Initial blood work was for
copper and lead. Test results on two patients reveal high levels
of arsenic. The accompanying medical records attest to the findings
and health problems that have beset these péople.A33 These records
are not to be released to anyone without the written consent of the
patients involved.

In April, 1978, I attended a public hearing on the East Central
Michigan Planning and Development Region's 208 Areawide Waste Treatment
Program. The 208 brogram was established in 1972 by the Congress as

' a separate provision of the Federal Water Pollution Control Act Amend-
ments (PL 92-500) for the express purpose of enhancing environmental
water quality conditions. The selected regional plan includes a section
addressed to the control of groundwater pollution. A34 1 felt it would
be applicable in my situation. I supplied necessary documents to this
agency pursuant to any agency doing more in-depth studies and well monitoring
when the state officially stopped. Some mohies were available through the
Region 5, Chicago office of EPA. Additional monies were requested in the
federal grant application totaling $15,000, as part of activity 302,000
included in the work plan for 1980 by EcMppRr.A34a The local advisory
committee voted to eliminate any such study until it is firmly established
that a problem exists. Ben Schrader, chief chemist at GM Steering Gear
Division, Saginaw, Michigan, was instrumental in deleting the application
from the 208 work program.A35 Schrader was quoted in the Saginaw News,
as follows: “We've‘got to put our foot down. ILet's stop paying taxpayer
money chasing ghosts around."A36 Michigan DNR also has given low priority

ratings for this study.
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The letter from Dr. ngdbott to Jim Sygo of ECMPDk fully explains
his evaluation of the Hemlock area situation.R36

Additional documentation gathered in this investigation provides
more in-depth background on this case. Forty-two well and reservoir data
files on the underground industrial waste disposal system operated by
Dow, on record with Geological Survey Division of the Michigan DNR,
show location of well, receiving formation, reservoir fluid data, dis-
posal well data, injection data and fluid injection rate in gallons.A37
Dow has a total of 83 wells licensed by the DNR Geology Division. Of
this tptal, 73 are waste brine wells. Nine are toxic waste disposal
wells, with supposedly only 5 operating today. The brine well system

map‘identifies the location of those wells in the area.P372

of partic-
ular importance is the.fluid content of the toxic waste wells, consisting
of: copper, butyl alcohol, chlorinated benzene compounds, phenolic
compounds, Tordon, Pyridenes, and 2,4,5,-T being pumped into the Dundee
formation. Most of these toxic waste wells are in or around the Dow
complex in Midland, Michigan. The two oldest injection wells nearest my
property, No.'s 50 and 81, are natural vacuum wells. No external pumps
have ever been required to put down the disposal brine. In other ob-
served areas external pumps are required, operating from 200 lbs to in
excess of 800 lbs. valve pressure to put the material down, due possibly
to hydrostatic or underground head pressures. There are also many
natural artesian flowing water wells and springs throughout the area,
supporting the underground pressures. Inhibited hydrochloric acid is
used to fracture the rock in the subterranean when the injection wells
are being readied fbr service. I personally observed the Dowell tanker
trucks, Mt. Pleasant, Michigan, at the site on Orr Rd. and Swan Creek Rd.

I called Mr. Nagle and he corroborated this observation. The interaction

53-361 64
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of pumping in and out and the external pressures applied in the move-
ment of these materials could have resulted in a co-mingling or
leaching action in the Dundee formation.

) Manyﬂoil exploration holes were drilled throughout the area in
the thirties and forties, at least twelve in the immediate area. There
are no records by the State. Some are not capped, some are not plugged'
and some may be leaking. The oil drilling log, permit 12783, 34-12N-2E,
Richland Township, gives a complete drilling core record and indicatesv
water coming from the base of the hole.?38 The map gives location of the
many drillings perforatiﬁg the area.?A38a )

The residential well logs of the immediate area show the varying
depths and drilling core strata, but no water quality records.A39 Well
depths range from 54 to 300 feet. There are some known in the area
at depths to 600 feet.

Records from the Geology Division, Michigan DNR, show Dundee brine
composition from Bay, Clare, and Arenac counties. A40

The Report to the Dow Chemical Company on Environmental Vulner-
ability Assessment of Potential Brineline or Near-Surface Level Brine
Well spillage in the Midland, Michigan Area, August, 1978, was prepared
by Williams & Works, 611 Cascade West Parkway, S.E., Grand Rapids,
Michigan, 49506. A4l g believe this study was undertaken due to com-
plainﬁs by the residents of ingersoll Township, Midland County, Michigan,
of lateral line breakage and spills, and damage to the natural environ-
ment. Dow contracted the study with the DNR looking over their shoulder,
so to speak.

Water in the area is termed "brackish" due to the sodium chloride
content. Dr. Ellis, MSU Veterinary Professor, suggested not supplementing

the animals' diet with any additional salt. No salt has been fed the
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animals since April, 1978. The horse hair analysis done for me by Albion
Clinical Labs., Cleaffield, Utah, illustrates the mineral imbalance in
the animal.®42 row computer readings in phosphorus, sodium, iron and
manganese and high readings in magnesium and potassium are the analytical
findings. The water in well No. 8 hés 700 mg/l of iron, highest of
the test wells, sodium 170 mg/l and chloride 169 mg/l,lowest of the test
wells. The horse then cannot assimilate these minerals as they occur
in the water.

Soil test analysis was conducted on all my farmland 11/9/78 by

a43 Two sites

Chemical Service Laboratory, Jeffersonville, Indiana.
were selected for mineral content: B, a heavy soil and J, a sandy soil.

Readings were as follows:

B 3
Zinc ppm 104 vh 123 vh
Manganese 66 m 17 1
Sulfate 45 m 203 vh
Boron .41 .2 1
Copper 3 m 2 m
Iron - 125 h 105 h

I have not as yet completed plant tissue analysis to demonstrate
plant mineral coﬂtént. But again there is not the correlation of body
function indicated by thé soil and water and the hair analysis of the
horse. There must be additional factors involved to unbalance the
body function for proper mineral absorption.

A topographical map shows site locations for soil samples. Farms
are identified by well No.'s 1,4,7,8.A44

Static daphnia toxicity tests were conducted by the Michigan DNR,
November 1-20, 1978.A45 Mortality in all the wells occurred at varying
rates. The sodium chloride levels, PH and conductivity were the only

factors considered. - The range of test wells were 169-1580 mg/l1 for

chloride. - According to Water Quality Criteria, threshold concentrations
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are from 3700 to 4600 mg/l}A46 The tolerance limits for domestic animals
and livestock range from 1025 to 25,000 mg/l. On the basis of these
lmits, there must be additional parameters to produce the toxicity and
mortality indicated in the testing. No effort was made to investigate
further.

Two analytical reports by Dow of the #6 spent brine pond dated 8/21/74
and 11/10/78 are identical except for the reduction in organic carbon
from 43 ppm, 1974 to 7 ppm, 1978.1‘47-48 The chemical analysis by the
DNR of the spent brine spill, October 31, 1978, shows a somewhat different
analysis. Total organic carbon was 120 mg/1 plus séveral other parameters
not recorded in Dow's records.?? rthe critical materials report data sheet
lists critical materials reported by pow.A50 The discharge method of
these products is not known.

Faith, Keyes and Clarks, Industrial Chemicals, Fourth Edition, by

Frederick A. Lowenheim and Marguerite K. Moran lists many of Dow's Mid-
land Plant manufactured chemicals.?A51 In the manufacturing processes of
compounds, various metals are used as catalysts and are lost in the
process, and certainly could explain the presence of cadmium, boron, nickel,
silver, antimony, manganese, etc. in our aquifers. Phenols are manu-
factured with about a 90% recovery rate, also accounting for the presence
of phenols. Amines, hydroxdiphenol and copper salts are used in this
process. The brine is neutralized with sodium bicarbonate.

A novice study conducted by Biology students at Hemlock High School,
May 21, 1979, used gerbils in their experiment.  No. 3 gerbil died ten
days after being shifted from the use of distilled water to test water.

There was no way in the experiment to determine cause of death.A52
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Dangerous Properties of Industrial Materials, by N. Irving Sax has

been my regular reference for toxicology related to chronic exposure.
Along with arsenic which produces a great variety of symptoms, boron,

lead and manganese belong to a group of chemicals which affect the cen-
tral nervous system. Boron produces. a sub-normal temperature and has
been one of the symptoms in the residents' finger nails. Fluorides

are indicaﬁed by the mottled teeth, the bone spur removal and tumors

of the bone. Phenols are obvious by the occurrence in all the test wells.
Phenols have been known to lead to headaches, fainting, skin eruptions,
ringing in the. ears and excessive salivation. Several children from

the area have been hospitalized with so-called false appendicitis attacks--
nausea and-vomiting, severe stomach cramps. After a 2 or 3 day hospital
stay, they return home.

The D & C and the hysterectomies in the women, I cannot classify
anywhere. Loss of toe and finger nails and hair loss and regular occur-
rences of rashes and boil-like eruptions are common. I believe toxic
substances produce similar symptoms for the most part. Because of our
individual genetic makeup and physical condition, the weakest areas
are attacked differently, as the body attempts to rid itself of the
foreign ﬁaterials. The cancers, tumors, kidney removals, spleen opera-
tions, enlarged livers and heart conditions are all too common. Most
residents that move away from the area have a general health improvement.

Two specified locations were selected in the area in an additional
attempt to show what health problems are occurring. Out of a total of
127 homes, the residents are known in 50. Of those 50 homes, the listed

¢.A53

ailments have been noted on the accompanying char The same pro-

cedure was followed on Sandridge Drive, a street in the village totaling

19 homes with 11 residents or families known.P3%
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The analytical data by the various state agencies, the ECMPDR
material and application for funding, the additional research material
and the health records and ailments of the area residents reveal my
investigation to the present date, July 1, 1979.

In addition, I believe I should inform the Subcommittee of the impor-
tance of studies of groundwater migration patterns. Analytical study
methods are available to monitor fluctuations in minerél content in
groundwater sources, and these methods must be used consistently on
a national scale to establish the connection between en&ironmental
conditions of the ;;oundwater and their ultimate effects on human
and animal health.

I am pleased to be here to testify today, and I will be glad to

answer any questions the Subcommittee may have.
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Arethe people around this

tiny Michigan town the unknovi?ing
victims of industrial pollutiog? S

Mr. and Mrs. Jungnitsch at a re

By Michael H. Brown

hat something
might - possibly be
askew in the old

German farming
" community of

Hemlock, a small

Michigan town just

southwest of Sagi-
naw Bay, first occurred to
Carol Jean Kruger. She lived
on one of the area’s largest
dairy farms in a region of
flatlands known for its cider
mills and its bluegrass. *‘In
1974, things kind of started,”
she says. *‘But it took until 1977
for me to put it together. When
we did, we could go back to
1969 and see the problem."’

It was in 1974 that she bought
10 Holstein cows — only to
watch, during the next six
months, as two of them rapidly
lost weight for unknown rea-
sons, and died. Not long after-

¥

Although many of the cattle
had arrived at the farm boast-
ing a healthy production
record of up to 25,000 pounds of
milk a year, their milk flow,
once the animals settled down
on the Kruger farm, was all
but a trickle. Carol Jean began
piling the revealing carcasses
behind the central barn, to
disprove the agricultural in-
spectors’ first claims that
parasites and poor mainte-
nance must have been to
blame. The display did little to
sway the officials, but for Mrs.
Kruger the exercise was an
interesting one. She observed
that the dogs would not eat the
carcasses as they normally
had. Occasionally, said Mrs.
Kruger, the odor of “‘burnt
brake linings, or spent carbol-
ics” permeated the milking
area, and the iridescent sheen
of an oily substance coated
small puddles of water out-
side, leading to jokes that the

ward, large cl of calves
began to succumb mysterious-
ly. Forty of the animals died
one year alone — and in a
somewhat grisly fashion.
Their teeth were stained
lavender and brown. Their
hind legs were grossly swollen
while the bodies were rail thin.
Open sores persisted on bald
areas where the bristly hairs
had fallen out in clumps.

Michael H. Brown, a freelance
writer who lives in Niagara
Falls, N.Y., is writing a book
about toxic wastes.

hood was about to
become rich from an oil strike.
Other animals fared no bet-
ter. Rabbits had large tumors
on their ribs and innards. Cats
wandered away and disap-
peared. On the barnyard floor,
in the meantime, several mice
were seen dashing in concen-
tric circles, then suddenly
lapsing. Fan, b
peacocks and chickens would
not hatch from their eggs.
Among the birds that did
survive, two geese were born
with their wings on backward.

Two newborn Shetland ponies

?moog:ovm by Andrew Sewcks




wveisped hor ws that curved
uspward like elf shoes. It all
could have been a quirk of the
genes, but to Carol it was

Among those neighbors liv-
ing in the 50 homes nearest to
her, Mrs. Kruger said she
counted 22 cases of bone and
joint problems, 17 kidney and
bladder difficulties, and 16
instances of lumps and tumors.
She claimed that skin rashes
and “‘teeth that crumbled like
tissue paper” were also preva-
lent. After months of com-
plaints, state and county
‘health authorities sent a medi-
cal questionnaire to a sample
group of 100 homes. The sur-
vey was not accompanied by
physical examinations, and so
it did not provide objective
proof of the existence of the
disturbances, or suggest their
cause. Officials said that the
survey uncovered more health
complaints of rashes, dizzi-
ness, urine sugar, visual prob-
lems, limb numbness and
other maladies in Hemlock
than in a control group chosen
in the nearby Michigan town of

i “It is app:
from the analysis that, for
health problems as a whole,

Carol Jean nger s water well: she believes it to be tainted.

sex and age do not explain the
differences between Blumfield
and [the Hemlock] area,” said
state health director Dr. Mau-
rice S. Reizen. He did not
‘venture a theory about possi-
ble causes.

billion “superfund” over the
next four years; the fund
would be used to pay for
cleaning up hazardous wastes
and oil spills, and for recover-
ing the costs from those re-

the p ‘were
ccommon to both animals and
humans, Mrs. Kruger came to
her own conclusion on the
common denominator: Life
around the area, she speculat-
ed, was being slowly and
secretly poisoned from the
water that was pumped from
their wells.

[m}

This week, the Senate Sub-
committee on Oversight of
Government Management is
expected to consider the mys-
tery of Hemlock during the
hearings it will hold on hazard-
ous waste disposal, and one of
the witnesses will be Carol
Jean Kruger.

The focus of the hearings
will concern the problems at
landfills, such as the one at
Love Canal in Niagara Falls,
N.Y., where 247 families were

ible. But another prob-
lem for the investigators to
ider is the sheer
ity involved in examining the
perverse effects and identify-
ing the problematic causes of
what may be hazardous situa-
tions. Perhaps the Senators
may not need to search much
further for evidence than to
consider the medical mystery
at Hemlock, a town that is
apempriately named.

O

Virtually all of the thousand
or more peoplein and immedi-
ately around Hemlock drew
their drinking water from
several wells only a short
distance from the Kruger
farm. Many of them had no-
ticed, during the past several
years, a difference in its taste.
It had always been brackish in
nature, but the saltiness

d tobe ing all the

d from
) their homes when toxicants
seeped into their basements
from an abandoned chemical
dumpsite. The Senate subcom-
mittee is trying to learn why
the environmental protection
agencies in state governments
have not responded more
quickly to problems associ-
ated with chemical bypro-
ducts. Certainly, a major diffi-
culty is funding. Indeed, on
June 13, President Carter
asked Congress to create legis-
lation that would impose fees
on industries to build up a $1.6-

time, and once in a while, it
tasted a bit like cleaning fluid.
In their sinks and bathtubs
were darkening stains where
the water most frequently
splashed against the porce-
lain. For these reasons, Mrs.
Kruger began distilling her
well water and passing it
through charcoal. She be-
lieved that as a result, her
complexion, which had re-
cently turned yellowish and
scaly, was markedly fresh-

neighbors, who soon experi-
enced fewer headaches and
fainting spells, and felt less
nauseated.

By the time one family
subscribed to the method it
was almost too late. Ed Jung-
nitsch, a thin man with a
folksy smile and an unquench-
able thirst, was picking up
stones in his yard one Satur-
day in September of 1976 when
he began to ache all over his
body. Returning to the kitch-
en, he quaffed two quarts of
water. That night, at a gather-
ing with friends, his mood
turned uncharacteristically ir-

o - -
One of Hemlock’s deformed

a skew-winged goose

ened. She r ded the
same process to her ailing

on the Jungnitsch farm.

ritable,
everyone in ¢ s :
against him,” 1n * s wife

Kathryn’s words. Tne follow-
ing Sunday morning, Ed
sprawled on the living-room
sofa and stayed there all day,
immobilized with pains in his
extremities and the same
splitting headache he had car-
ried throughout the previous
day. By nightfall, Kai.hryn felt
the need to take him to St.
Luke’s Hospital in Saginaw.

It would be 50 days before
Ed left the hospital. His speech

ITEIEN

had turned progressively inco- |

herent, and by the end of the
first week he had beco.ne
totally paralyzed. Eventually
he improved to the point where
he could use a walker.

Not long after Ed's inexpli-
cable collapse, Mrs. Jung-
nitsch found a lump under one
of her arms and watched,
during the next six months, as
lumps spread to her groin,
neck and the base of her skull.
Only after great difficulty did
the doc:ors reach the diagno-
sis of hypopl=sia of the lymph
+ ystem .- pas~ibly cancer. Nor
was the rest of the household
without medical discomforts.
The two children, Jennifer and
John, had bouts with skin
rashes, constant tonsillitis,
lethargy and headaches. By
two years of age, John’s back-
bone had still not properly
fused. “We talked with Carol
Jean, and bought a dismler,
‘Mrs. Jungnitsch recalls. “
got better. He’s to work now.
We all got better. My ‘cancer’
disappeared. After a while the
doctors suspected the water.”
From the filter in the distiller,
Mrs. Jungnitsch regularly re-
moved a viscous residue and
tossed it on one part of the
lawn. Soon, no grass would

there.

grow .

There were other unappeal-
ing parallels to what had
haj on the er farm.
In the Jungnitsches’ back lot
was a pen with four geese that
honked loudly. One of them
appeared as if it had spikes
piercing from the feathers
where the wings should be. In
actuality they were deformed
wings, facing the wrong way.
““You think that’s some-

thing?’’ asks Mrs. Jungnitsch. .

“How about the chicks? We
had chickens, and some geese,
too, born with their guts on the
outside. About 44, in all.”
Down the road, Gary Kricher
told of a rabbit he had taken
that had green meat through-
out the edible parts. Another
neighbor lost a small herd of
cattle to a strange afiliction
similar to the symptoms Mrs.
Kruger had witnessed.

On Feb. 8, 1979, the Michigan
Department of Public Health
sampled the Kruger welis.
finding a high level of sal.nity
but ‘“no connection between
the described health probicms

and the water supply.” It was
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not that the state was immedi. -

ately discounting the bizarre
reports. The technicians were
well aware of the capricious
nature of ground water — how
its quality and composition
could fluctuate from time to
time. However, there was no
Jaboratory result to account
for the bealth difficulties —
and so the problem has contin-
ved tc be und=fined.

The county’s health officer,
Dr Senen L. R. Asuan, was
less inclined than state offi-
cials to say that there was a
problem. Althiagr he did not
discount the anecdyal ac-
counts of illness, he saw no
need for extencive study be-
yond what had aiready been
carried out. ‘‘“We consulted a
physician there [in F
and bhe didn’t know the answer
either,’”” says Dr. Asuan.
‘““There is nothing rnedically
tangible there. We are sitting
tight and seeing what else’is in
the area — looking for more
reasons to go in and do more of
a survey. So far, we don’t have
any plans.”

Still suspicious of the water,
and dissatisfied with the gov-
ernmental response to their
requests for an extensive in-
vestigation, Mrs. Kruger and
the Jungnitsches took it upon
themselves to have their wells
tested by an independent labo-
ratory, Raltech Scientific

" Services-Inc. of Madison, Wis.

This time, laboratory re-
searchers found diethyl ether
and low amounts of toluene,
Freon-extractable oil and
grease, and trichloroethylene
-~ a substance that causes
liver cancer in mice — in the
water. While in theory the
compounds were capable of
wreaking many of the re-
ported ailments, the quantities
were not great enough to cause
a noticeable impact. Never-
theless, an important question
remained: What were these
solvents and industrial sub-
stances doing 200 feet below
the surface, in a farmland
aquifer — the underlying rock,
sand and clay deposits that
formed the underground
reservoir sioring the water?
Only after the residents in-
formed the state of their anal-
yses did the Michigan Depart-
ment of Natural Resources,
(D.N.R.) initiate its own well
samplings. In some tests the
department tracked toxic
compounds such as carbon
tetrachloride, aromatic
ainines, phtkalates, PCB’s
(polychlorinated biphenyls,
highly toxic substances used to
insulate electrical equip-
ment), and an unidentified
hajogenated chemical, but
they were at mere trace
levels. Secondary tests failed

to even confirm their

presence. *‘It’s something that
could be missed, 1 suppose,”
says Robert Courchaine, di-

rector of the D.N.R.’s water-

quality divicion, *Yov may not

find it today, and it may have

been there yesterday or last .
year. But right now, we have .

no reason to believe there is
widespread organic contami-
nation of the aquifer.” Having
spent seven days testing some
of the Hemlock wells, the
water-quality division decided
to halt its analyses in order *to
spend more time on problems
we know about,” according to
Andrew Hogarth, chief of
ground-water compliance,
who described Hemlock as a
‘‘quandary.”

What the state, in its review -

of the situation, did not look for
may be as important as what it
did -search out. No formal
study was made of the exact
ground-water patterns of the
area No regular surveillance
pregram was instituted to
check fur s:dden variations in
contami.ant levels. The tech-
nicians also had failed to
sample well-bottom sediment,
where any industrial com-
pounds that may once have
infiltrated the aquifer would
have accumulated and lin-
gered the longest.

[m}

Dotting the entire Hemlock
area is a cluster of industrial
wells used through the de-
cades to extract oil and brine
from the limestone, shale and
dolomite below. In the vicinity
of the Kruger farm, there are
at least 14 such borings, and
more: in localities nearby.
Most important are the brine
wells. It was because of them
that, in 1897, Herbert Henry
Dow took an interest in found-
ing a chemical company 17
miles to the north, in Midland,
where it was to grow into one
of the 10 largest, chemical
concerns in the nation. From
brine wells in the Hemlock
area, the Dow Chemical Com-
pany extracted sodium, chlo-
rides, bromine, magnesium
and other ingredients vital to
the chemical industry.

Once spent, it is necessary to
dispose of the brine, and Dow
decided that Hemlock would
be a logical place for that
operation too. Pipélines were
installed to carry the salty

‘ wastes into reinjection wells,

sending the useless and con-
taminated brine back into
what is known as the Dundee
Rock Formation, 2,500 feet or
so below the potable water
supply. There were at least
four reinjection waste wells
along the two roads parallel to
the Krugers' street, two within
a mile of the problem-plagued
farm. In the two, Dow was
reported to have pumped be-
tween three and seven billion
gallons of spent brine. The
discharges had stopped sev-

eral years ago, except for

sporadic usage, it was
claimed. One well was oper-
ated' in October of 1978, but
was closed by the state’s
Genlogical Survey whon con-



cerns arose over the troubled
reports from Hemlock. -

There was no evidence that
Dow’s waste wells were con-
taminating the drinking
water. In fact, state geologists
considered it unlikely that the
spent brine, pressured below a
thick partition of shale, could
migrate upward to the point
where it would taint the drink-
ing wells. But no one knew if
there were fissures in the
shale, and the existence of the
old oil wells — some of which
may not have been properly
capped — raised the possibil-
ity, according to the state's
report, that waste liquid had
risen up through them, by-
passing the shale on the way to
the surface.

The state of Michigan was
unsure about exactly what was
in the ‘‘spent brine,”” or
whether other wastes had also
been injected. While Dow
maintained that nothing more
than the spent saltwater had
been sent into Hemlock, the
state said only that ‘‘we have
no information about the na-
ture of substances injected
previous to 1974 or of the
nature of the production
brines.” To find out more
about the Dow waste, the
Senate subcommittee has sent
the company a letter request-
ing specific information on its
reinjection wells.

There was concern over
what else may have found its
‘way below, for Dow's Midland
plant manufactured or used as
intermediates dozens of highly
toxic compounds, including
tetra dioxin -— widely de-
scribed as one of the most
dangerous substances ever
synthesized by man — a
byproduct in the manufacture
of Agent Orange, the herbicide
that was used in Vietnam.
Tetra dioxin accompanied
wastes from Dow’s manufac-
ture of trichlorophenol herbi-
cides. State investigators say
trichlorophenol waste was in-
jected underground at Dow’s
Midland site itself. Dioxin had
already been detected in fish
in the Tittabawassee, the river
not far from Hemlock, but
state investigators had seen
the need neither for testing for
dioxin itself in the wells (the
D.N.R. said such sampling
was expeirsive) nor in cours-
ing the flow of ground water
from the Midiand plant.

Disagreement has long fes-
tered over the safety of deep-
well injection of hazardous
wastes. It is cunsidered by
some governmental regula-
tors and industrialists as the
most responsible way of han-
dling chemical or radicactive
garbage, far better than the
use of surface landfills and
more economical than neutral-

izing the wastes. The critics .

decry the melhod as the
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‘I'm convmced that these people
sustained some environmental
damage,’ Dr. Walbott said. ‘But it's
hard to hang a hat on one substance.’

where no one can keep wrack of
it.

There are now perhaps as
many as 400 injacton waste
wells in 22 sitates. While the
United Siztes ¢ ! Sar-
vey finds the 1l ‘ech-
nigue accepal statos of
New York and New Jcrsey,
among others, totally ban
their use. There have been
some problems with the wells.
In Colorado, at the Defense
Department’s Rocky Moun-
tain Arsenal near Denver, the
pressure of materials in a
12,000-foot injection well
caused small earthquakes; the
well had to be capped. In Erie,

e I

problems and declines de-
tailed comment on the matter.
“There is nc way we can win in
a situation like this,” says
Dow spokesman Thomas Sin-
clair. *'We've done everything
humanly possible. There's
nothing there.”

m]

In June of 1978, a Warren,
Mich., physician, Dr. George
Waldbott, who specializes in
health effects of the environ-
ment and has written two
books on the subject, said he
had examined eight people
from Hemlock and believed
t.hey were being affected by

ination. His

Pa., an injection well suddenly
backed up, to the point where
wastes were spewing 20 feet
above the surface, like a gey-
ser; ultimately, four million
gallons of wastes were spilled.
Not long after the Erie epi-
sode, then Interior Secretary
Walter J. Hickel described
deep-well m;ecuon asa po'.en-
tial “Frank

“‘tentative diagnosis’’ was that
some of them had been sick-
ened by fluoride while others
exhibited symptoms sugges-
nve of PCB phenol or bmmlde
or a
thereof. “I'm convinced that
every smgle one ol them had
d some envir
d; *" he told me. “But it's

Aside from the posslbllity
that there was upward migra-
tion of Dow's spent brine,
there was also the chance that
pipelines transporting the
wastes from Midland had
leaked their contents near the
surface and polluted the
ground water. The brine pipe-
lines had been known to leak in
the past, and ran parallel
along several of the roads
where the loudest health com-
plaints had been voiced. Ac-
cording to the state, there
were 24 reported losses of
brine from the Midland plant’s
pipelines between Jnne 1977

hard to hang a hat on one
substance. It's speculative.
I'm reasonably sure Mrs.
Kruger’s condition is due to
PCB’s or PBB’s because of the
brown nails and skin pigmen-
tation. ... I am really sure
only that animals, especially
one cow, with mottled teeth,
were affected by fluoride ex-
posure. But there are what
appear to be clear-cut cases of
fluoride poisoning in the peo-
ple. On the other hand, more
chemicals than fluoride ap-
pear to be involved. ... 1
would say that I wouldn’t be at
all surprised if these people
d a good deal of

and 1978,

one spill of 24,000 liters. “We
do not have complete records
as to the numbers, locations
and volumes of brine losses
prior to May 1977,” said the
state report. ‘It is possible
that significant losses may
have occurred during that
time period which are not
documented.”’ The pipes were
buried about three feet below
the surface. When the contents
of one spill were analyzed,
high levels of chloride and
sodiurh were found, along with
smaller amounts of Freon-ex-
tractable oil and grease,
phenolics and fluoride.

Dow has sent technical ex-
perts to speak with Mrs.
Kruger and they accompanied
the state investigators during
their 1978 well samplings. The

eq to ping debris
under a rug — sending ma-
terial into a layer of land

y says the sub
state study cleared Lhe ﬁrm o(

had
poisoned food.”

It was Dr. Waldbott's con-
cern that the fluoride content
in the water, while not extraor-
dinarily high, might be en-
hancing the toxicity of other
compounds in the water; or
the fluoride itself might be
made more toxic because of
the interactions of the com-
pounds in the water. While the
other substances he cited had
been found at various times,
the state did not think the
levels could have been as
damaging as Dr. Waldbott
inferred.

Another possibility was that
the people were suffering from
toxic particulates in the air.
“My main criticism with the
state report was that, besides
not testing for dioxin, there
was no evaluation of the air,”
said Dr. James Truchan, of

any blame for the F

(Continued on Page 100)’
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Cortinued from P(.:é’e w7

the D.N.R.’s enforcement divisiun. *'I have no doubt
the health concerns are real, but pinning it down is a
very complex thing. ... Hemlock is near an oil °
refinery in Alma, and the Michigan Chemical )
Company, which had to release bromides because it
was manufacturing the PBB's.” |

Among those Dr. Waldbott examined was the t
Wiechec family, which lived near a brine pipeline i
about a half-mile from the Krugers. A combination
of arthritis and bone growths, skin boils and other

il tad inced the physiciar. that ill t
out of the ordinary were occurring, possibly attribut-
able to fNuorides and bromides. The Wiechecs’
property was along a stretch of unengaging fields
crisscrus~d by swales and drainage ditches that had
a brownish appearance to them, and carried
occasional fiecks of oil. These and other ditches,
claimed Mrs. Kruger, recently had refused te freeze
over even in subzero.temperature. In the spring,
deep puddies of ground water flooded the Wiechecs®
front lawn and driveway. **Carol Jean took a sample
of our water and they said it was way too high in
fluorides,” she said. The state, however, had not
checked her well.

Whetber or not the Wiechecs had been poisoned by
their water, it was clear the family had its problems.
Irene Wiechec, at 40, found herself, like her children,

-continually plagued with rashes, sore throat and
hard skin boils she called *corebuckles.” She also
related a history of six miscarriages and a partial
hysterectomy. One of their children, Carl,had had a
kidney removed; his other kidney was becoming

itive, ionally bleeding into his urine. A
daughter, Rosemarie, missed much school because
of kidney and bladder pains, and her mother said the
child was embarrassed because her hair occasion-
ally fell out in clumps. The other daughter, Becky,
had an even more difficult time with teasing
classmates. Several of her permanent teeth had been
pulled because they were deformed — shaped like
rabbit ears — and were made of black enamel. **The
dentist just goes on shaking his head,” Irene
stressed. “It’s something she can’t help — and me, 1
can’thelp.”

o
It may never be known what happened in Hemlock,
or rather, what is happening there. There are fresh
reports of similar distress among residents who live
Jwo miles west of the Kruger farm in the more
populated section of town, including a stretch of
several blocks on Sandridge Street where dizziness,
limb numbness, skin rashes and internal aggrava-
tions have been reported. Perhaps all the cows had
been smitten by parasites, and the people by a
foreign virus, or maybe it was a simple case of bad
h Or perhaps a bi of coinci-
dence and hypochondria had come into play. Or
perhaps the air was fouled. Or, perhaps, these people
were stung by a sudden slug of contaminated ground
water that, during its subterranean caprices, infil-
trated their pumps only to disappear soon after,
without leaving much of a trace. The answers will be
kny ly after ths of i study.
But the state D.N.R. is busy with more tangible
crises: there are the haphazardly disposed pesticidal
- residues in Montague; the drinking wells in Muske-
gon County that were contaminated by solvents from
a defunct -chemical warehouse; the cleanup in
Livingston County, where a midnight hauler dumped
2,000 gallons of oxic paint thinners and defoliants;
and there are many emergencies elsewhere. But in
Hemilock. the county’s health officer, Dr. Asuan, is
still not inced there is a ive problem. And
while the state finds it all very odd, it is running out
of new leads. *‘My experience is that I think there is
ing going on at ** says the D.N.R.’s
Dr. Truchan. “Nine out of 10 times, when people
complain like that, there’s something to it. And
they’ll find it if they don’t write it of{.”” B
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Senator Levin. Mrs. Jungnitsch.

Mrs. Junenttscr. Yes. My name is Kathryn Jungnitsch, and Tam a
resident of Hemlock, Mich.

Early in 1976 I began to experience flu-like symptoms. After re-
peated testing our doctor found that I was low in potassium. As the
summer progressed our whole family became more irritable. You
couldn’t rest; you couldn’t sleep. We began with the headaches. And
in September my husband entered the hospital, and he was eventually
diagnosed as Guillain-Barre syndrome. Later in the fall, as his con-
dition worsened, I also began to feel sicker and sicker, and I attributed
this to the terrific nervous tension that I was under. It began with a
constant headache, numbness in the shoulders and the arms.

At Christmastime I found a lump under my arm. I immediately
went in to the doctor, and he said it was an enlarged lymph gland and
“Let’s watch it.”

During the course of the next 9 months, very slowly, I developed
more enlarged lymph glands. I became more ill. And 1n the fall our
doctor began again to run repeated tests, and in November of 1977
I was admitted to the hospital. During this hospitalization they re-
moved some lymph tissue, and the diagnosis came bac “probable
lymphoma,” or Hodgkins. This was sent to Ann Arbor for further
diagnostic studies. Ann Arbor returned the same diagnosis. They at
that time requested additional tissue.

So, in December of 1977 I again entered the hospital. This time
the diagnosis came back as hypoapﬁasia of the lymph system. But I con-
tinued to become more ill. They found that my spleen was enlarged,
and it became very painful to ride in a car. At one point there was
discussion of maybe spleen removal.

And as a last resort, Dr. Varner, who is our family physician in
- Hemlock, suggested, “Why don’t we try distilled water?” And this is
what we did. And it was about 10 days later, I got up one morning
and I no longer had a headache, and very slowly the numbness and
the prickliness left my shoulders, my arms, and my hands.

The next improvement that I could see was that you could rest at
night when you went to bed, you could sleep. Very slowly, my lymph
glands reduced in size and eventually disappeared. Very slowly, my
spleen also reduced in size. -

When we began, we could buy our distilled water, and after a very
short period of time you could no longer go into the grocery store
and buy your case of distilled water. It was at this point that we
bought our own water distiller, and I thought, “We have it made now,”
however, the distilled water smelled ; the water we were distilling was
our own well water. This smell came through our distiller. We had this
same sickening smell to the water.

The distilled water also tasted sweet, so a chemist from ERG in
Ann Arbor suggested throwing away the first two cups that came out
of the distiller and filter the remaining through activated charcoal.
This eliminated the terrific odor in our distilled water.

At this point we privately had our distilled water tested, and it
showed eight parts per million organics. At one point the DNR and
the Dow people did a joint water testing, and one of the Dow men sat
at our house waiting for our distiller to put out its first two cups be-




73

cause they wanted to check this. He told me that you could not distill
out phenyl, and, hopefully, by running it through the activated carbon,
it would, you know, remove the phenyl.

Also, during that summer, I threw the residue from our distiller
out onto our lawn, and we killed the grass.

The DNR tested our water and found aromatic amines. At this point
the DNR asked Dow to shut down their disposal system in our area
until things cooled off. After the wells were shut down 1 month, the
DNR and Dow tested the water jointly. After the report had been
mailed to us, we received a letter from the State indicating they had
found arsenic in our well.

The DNR stated on television during a local panel discussion that
the second time they had tested the Jungnitsch well they had found no
trace of the aromatic amines. They failed to mention that they had
found a volatile hydrocarbon, instead.

When we asked the DNR, “What products are these,” they said
they could not identify either material.

t this point we wrote a letter to Dr. Tanner, inquiring about the
mass spectrometer that was inoperable. We recelved an answer from
- James Bedford, indicating the levels found in our well were probably
too low to be identified. :

The DNR also did a Daphnia study. It showed that the Daphnia
were unable to live and reproduce as expected. Why wasn’t this
pursued further ?

Early this year Carol Jean and I hand-delivered a summary of the
health problems in -our neighborhood to Dr. Isbister, State public

_health officer. He was not in his office, but his secretary assured us he
would call ns. He never acknowledged receipt of this summary.

Dr. Bloomer, who is in the pub%ic health testing laboratory, told
me on the phone in early spring of 1978 that our blood PCB level was
due to our fishing the Great Lakes and eating our catch. We are
neither fishermen nor fisheaters.

Our blood also showed DDT, DDE, and PPB.

He also told me during that phone conversation that if only four
people out. of every 1,000 died because of environmental contamina-
;.xon, it'was considered safe. I don’t want one of mine to be one of the

our.

Thank you for this privilege.

[Material submitted by Mrs. Jungnitsch follows:]
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’

SUMMARY OF FAMILY HEALTH PROBLEMS

IN THE HEMLOCK, MICHIGAN AREA

by Kathryn Jungnitsch

July 19, 1979

July 19, 1979

Mr. Chairman:

.
I have attached a brief summary of my family's health problems,
both past and present. Due to the severity of our problems,
as well as many of the other residents of the Hemlock area, I feel
we are at a point where we need effective help. We have not been

able to obtain satisfactory answers to our questions at bath our

local and state levels.

I would be happy to answer any questions you might have on this

material. -




Jennifer:
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1963 - Birth of baby boy - died (see post mortem report).

1968 - Birth of baby girl. Heart murmur. Formula did not agree
with child. Put on soy-bean milk. Helped the vomiting. Colic
continued. :

About age 1-1/2 years, she was hosplitalized - possible coystic
fibrosis - enzyme lacking in stool., Tests negative. Loose bowels
continued. Eventually cleared up.

About age 4 - Tonsillitis began. High temperature - sores in mouth.
Flu-like symptoms continued. Rashes that came and went.
About age 6 - permanent teeth camé in behind baby teeth.

About Age 7 urine irritation began. (Still has problem - has gotten
progregsively worse - sores on bottom.)

About age 8 headaches begin - severe enough to cause vomiting.
Headaches eventually became daily. Palns in stomach - come and go.

Age 10 - hospitalized with suspected appendix - negative.

Kllergy tests - Doctor disregarded results (allergic to lamb as an
example ).

Tonsillitis worsened. Had her tonsils removed Fall, 1978. (We
have the tissue saved.) Long recuperation. Hemorrhaged about 10
days after surgery. During this hospitalization they investigated
the heart murmur. Found 1t was a valve problem.

Summary: Jennifer has had head-aches, skin rashes, flu-like
symptoms most of her life. Since she changed water, all of her
problems except the urine irritation and lack of stamina have
improved significantly.

1970 - Birth of baby boy. Appeared normal and healthy. Very
active.

About age 2 bladder infection. Hospitalized - urologist could
find nothing wrong with bladder. Skeletal X-ray showed the spine
had not fused yet.

About age 3 - extremely active (put on ritalin). Still could not
control bladder - wait.

Skin rashes begin. Tonsil and ear problems. Had tonsils removed.
Ear problems were corrected.

Taken off ritalin.

Age 5 ~ enters school. Had to be put back on ritalin. Went to
bathroom many times during day (urinated small amounts many times).

53-361 0 - 80 ~ 6



76

Teacher asked 1f John had seen a doctor about problem.
Many rashes (worse on bottom).

Age 7 - put back on Tofranil to try and improve bladder capacity.
Severe reaction to medlcatlon.

Age 8 - alleegy to bee stings - currently on allergy éhots for
same.

Gomplained of leg and joint pains (I put it to growing pains).

Hit knee. It swelled up and became very red within 24 hours.
Took him to emergency room. X-ray found he had bone growth in
right knee (see X-ray report for John).

Hed to take John off ritalin because 1t began making him worse.

Summary - John has had a short attention span and all problems
assoclated with 1t, skin rashes and bladder problems his entire 1lifa

Edwin Jungnitsch

Always in good health until early summer of 1976 - flu-like
symptoms, muscle weakness, up-set stomach, head-ache, back and joint
pain. . Went.on vacation to Colorado late July - symptoms
disappeared., Returned home - symptoms re-appeared. Had to lay on
floor to put his shoes on; could not bend. No appetite - didn't
want to eat.

Sept. 12, 1976 - severe head-ache and Joint pain.

sept. 13, 1976 - severe head-ache, Joint pain and center toe on each
foot numb - entered hospital. (Mono screen positive.)

Paralysis began. -By end of first week he was completely paralyzed.
Diagnosed Guillian Barre'. After a couple of weeks his breathing

_ became affected although he was never on a respirator. He lost
his memory, much weight and muscle, lost lots of hair. Paralysils
continued about 3 months. Finger and toe nalls developed cross-
wise ridges. Bothered by severe sweating.

He was released from hospital day after Thanksgiving walking with
a walker. Still no appetite. Still had problems sleeplng.

After he returned home swelling of feet and legs began. Doctor
to0ld him not to drink well water for awhile. Hauled Saginaw City
water for about 3 months - quit when he seemed to improve. Joint
pain ccontinued. Summer of 1977 hils improvement slowed. Doctor told
him he would have to eat better 'Af he ever expected to get better.
There was nothing wrong with his dlet - well balanced.

It seemed like he would improve and then back-slide. This went on
for over 2 years.

Developed bladder trouble - the medication made him sick to his
atomach. .
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During his recuperation he suffered with severe constipation,
sores on tongue, sweating, loosing hair, severe back aches,
leg cramps, etc.

He returned to work February, 1978. He was drinking a combination
of city and distilled water - fingers went numb. June, 1978 he
developed some sort of throat abscess - lost 3 weeks work getting
over that one. After that he began carrying distilled water to
work.

He has been on distilled water for just over a year. His back
and joint pains are significantly improved, as are the sores

on tongue (less frequent). His feet remain numb, he continues

to lose hair, he has constant constipation (never had any problem
before he became 1l11). For some reason the nerves are not
regenerating. We belleve too much nerve damage had been done.

He has galned extra weight and lost the bloat in his stomach.

Kathryn Jungnitsch

History of allergies (ragweeds, pollens, yeasts, molds). Some
gall-bladder trouble. Always considered myself a healthy person.

1973-74, bladder and kidney problems. Eventually had bladder
surgery. (urethra closed). Reaction to anesthesia.

Bleeding problems - hysteroctomy (no tumor) - 1974-75.

1975 .- bowel problems - bleeding from bowel. Focket formed in bowel.
Pocket burst.

1975-76 - Extreme fatigue, head-ache, flu-like symptoms. Problems
with eyes, especlally at night (driving). Blood test showed?low
in potassium. Slow K helped the fatigue. Fall of 1976 - plain
sick, Blamed it on nerves as husband was extremely 1ill during

this time. Could not get restful sleep. My double teeth fractured
during this time. : ‘

January, 1977 - Lump appeared under left arm. Doctor observed lump
during next several months. More lumps appeared under other arm
groin area, neck and scalp. Headaches and extreme fatigue con-
tinued. Tingling and nambness in the shoulders and arms.

Hospitallzed November, 1977. Slight temperature and sore throat
(mono screen negative). Rash on stomach. (Blood tests erratic.

Surgeon removed lymph glands-under left arm . Local pathologists
said lymphome, Hodgkins. Tissue sent to Ann Arbor. - Ann Arbor tests
came back with suspected lymphoma, Hodgkins. wWanted more tissue.
Re-entered hospital. Surgeon removed lymph tissue from under right
arm and right groin. Tissue sent to Ann Arbor. Diagnosed hyper-
plasia of the lymph system. ,
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During this time my spleen was found to be enlarged. Became very
sore during the next few weeks. Very uncomfortable to ride in a
car. Possible surgery discussed. Took temperature at 12 hour
intervals - somewhat low. My health continued to deteriorate.
Doetors simply didn't know what was wrong with me.

As a result of ¥rs. Kruger's discussions, local doctor sugcested
trying distilled water. This was about February, 1978.

About 10 days later the tingling and numbness began to go away.

I got up one morning and my dull head-ache was gone. It took
geveral weeks before the fear of the head-ache returning left me.
During the next several months my lymrh glands and spleen slowly
reduced in size (the lymph glands actually disappeared except for
one under left arm and it softened). I began sleeping and resting
at night. My hair thickened. My health slowly improved., I
actually could say I felt good after years of plainly not feeling
well.

I still have an occasional day when I don't feel just right, but
it is gone the next day. I no longer have to go to my local doctor
and say "I just don't feel good."

Summary - We as a family went through periods of extreme (mood changes)
irritability (1975 - 1978). We had no problems to Justify this
irritability except we didn't feel well.

We, as a family, also have problems with antiblotics and antl-
histimines. We experience the side effects. Very few our bodiles

can tolerate.’ :

Richard & Adeline Dommer (my parents - live right behind us)
Adeline Dommer - 4 to 5 years ago began problems of degenerating
bone in hip. August of 1977 she had slight stroke. After much
testing they found she had a brain tumor. It was removed - not
malignant., She had many problems (reaction to medicine, bone
infection) during her recuperation.

Richard Dommer - 1978 had prostate surgery. Recuperation was
rapid.

Both parents are bothered with arthritis.

Dated July: 11, -1979.

Kathryn Jungnitsch
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l'l' wm HOSPITAL cation___Mate Infant Jungnitsch _An&.mﬂé—:—l-‘—g—‘-—— ’

SAGINAW, MICHIGAN owo . DT, Galsterer i ‘

POST MORTEM fxam, by_JOBN Young, M.D, Hoap. N0l 8882 -n.*’ﬁ!/-e—‘r‘.
REPORY cop. 10:55 pum, 7 11/63 . .. 8:30 a.m. 7/12/63

_PROVISIONAL AUTOPSY DIAGNOSES

CONGENITAL HEART DISEASE - HEART FAILURE

1. Massive ed of subcut tissues, . S
?. Ascites, (bile stained). ‘ ‘ .
3. Hopa-tomegaly and spienoinegaly.

i 4. Con;onlug nlmlfurmation of heart:

) simpte ventricle, '

simple atrium, {cor bitocuiare).
abgence of interventricular saptun.

Photography: whots body,

. tiver, spleen,
heart.
NOTE

Postimortemn examination of biood:

direct coomnbs - negative
blood group A

C- ¢f
D- e~
E4

probable geanotype CDE/cde
bitirubin - to be determined,

-

The appearance of the heart and resulgts of the \aboratory -nmtntﬁ;q
of the blood indicate a cardiac origin for the edema rathes than foter~
group incompatibitity.

5

|
i

S

e ff\\.&-'»/‘ 4
{John ¥ oungy” M.ID
Pathblogist,
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Rose Wiechec
Feb. 1973 Operation on her big toe.
Aug. 1973 Operation on one foot.
July 1974 Operation on both feet.
Aug. 1975 Operation on both feet.
June 1976 Operation on one foot
Nov. 1976 Operation on one foot
Oct. 6, 1977 Operated on left foot and toe.

She has had a sore throat so long I can't begin to tell you about it.
She is going to the hospital in August to have her foot operated on
again. She has a skin rash that we just can't get to go away.

Carl Wiechec

He had to have his right kidney removed in Oct. 1977. He got big sore, and
we get cores out of them that you wouldn't believe and you can't break them
up. Since May of 1979, he has been on Tegopen 250 mg. 4 times a day, and he
is still on them because we had to take him to the hospital because he had
to have a shotof penicillin because his eyes were swelled shut fram these
sores.

Leonard Wiechec

~He got these sores also in his nose, and he couldn't breathe so we had to
taken him to the hospital also in April 29, 1979.

Be Wiechec

She has sore throat all the time and she -has black teeth and her last teeth are
also turning black.

Irene Wiechec

Nov. 1973 Had big toes operated on.

April 1974 Blood clot out of my right heel.

May 1975 Operated on left big toe to remove nail.

Nov. 1975 Operated on right big toe to remove the nail.

Dec. 1976 Had an operation to remove cartlige in'my right knee.

April 25, 1979 Operated on my right foot which is not all right yet
and big toe.

Feb. 20, 1974 Had a hysterectomy and didn't get all better for 6 weeks.

I also get these sores and they made my sugar go high. Sore throat also.
I have arthritis very bad,

By Irene Wiechec, July 19, 1979
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Patient,
Madeline Oeder

350 Sandridge
Hemlock, Michigan

Resident of Hemlock since 1974;
Health excellent prior to 1974.

1975
1976

1977

1978

1979

Results

Two D&C, 1 miscarriage, bowel trouble, skin rashes

Bladder infections, skin rashes, swelling of knee, numbness of arm,
vision problems, dizziness, heart palpitations, respiratory dis-
tress, low blood pressure, anemia.

Hospitalized for 5 days; total weakness in muscles, swollen joints,
paint below left rib cage, bloating, weight gain, back pain,

heart palpitations, low blood pressure, breathing problems, dizzi-
ness, vomiting, tiredness.

Above conditions worsened; developed allergies. Taken to emergency.
(That summer I moved up north for 3 months and conditions started
improving. Fall of 1978, went on distilled water.

Experiencing hair loss, but condition is still improving slowly.

A low serum calcium level with a high tissue calcium was found.
Off balance with the zinc, copper, and iron. This calcium contam—
ination produced a condition unfavorable to bone stability.

Patient has a sensitivity to race molds.

Deterioration of the lower spine and neck area.

White blood count at 3,600.

Minimal brain waves.

June of 1979 - Blood test showed arsenic found in patient blood
stream at a level of 8.07 miograms.

Age:

35

Patient,
Kenneth Oeder

350 sandridge
Hemlock, Michigan

Health Excellent to 1974

1976

Pain in leg, extending up side.
Growth on back of neck.
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Patient
Bridgett Oeder

350 Sandridge
Hemlock, Michigan

Health Excellent to 1974
Age: 14

1975 to 1979 Numbness in arm, swollen knee, skin rashes, enlarged
lymph nodes, headaches, sore throat, discoloration
of skin, flu symptams, general fatigue, unstable con-
dition of bones, sores in mouth, vision problems.

Patient
Kendra Oeder
350 Sandridge
Hemlock, Michigan

Age: 10
Health excellent to 1974.

1975 to 1979 Skin rashes, sore throat, swollen glands

Doctors records are available.

Madeline Oeder
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Senator Levin. Thank you, Mrs. Jungnitsch. .

I believe, Mrs. Kruger, you referred to a Department of Public
Health study of the Hemlock area. Is that correct?

Mrs. Krueer. Yes.

Senator Levin. One of the conclusions of that study, which we will
make a part of the record, is that the Michigan Department of Public
Health, in cooperation with the Saginaw County health authorities,
were struck by the greater number of health complaints from. the
Fremont-Richland Township area than from comparable township
areas.

The Fremont-Richland Townships area is your area, is that right?

Mrs. Kruager. That’s right.

Senator Lievin. The Department of Health indicated they were un-
able to establish a link between the complaints and the private well
water. The critical finding, at the moment at least, is that they did find
a greater number of health complaints in your area.

o yzou know whether they made laboratory studies as part of their
survey ? :

Mrs. Krucer. There were no laboratory studies or no physical ex-
aminations. Just a personal interview thaf was orally presented.

[The document referred to follows:]
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The Hemlock Area Study

AN INVESTIGATION INTO REPORTED HEALTH PROBLEMS
AND POSSIBLE WATER CONTAMINATION

MARCH 1979

CHEMICALS & HEALTH CENTER

MICHIGAN DEPARTMENT OF PUBLIC HEALTH

*

i
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- THE HEMLOCK AREA STUDY

AN INVESTIGATION INTO REPORTED HEALTH
PROBLEMS AND .POSSIBLE WATER CONTAMINATION

MARCH, 1979

Chemicals and Health Center

Michigan Department of Public Health
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SUMMARY

In late 1977, a veterinarian from the Hemlock area in Fremont and Richland
Townships in Saginaw County was experiencing difficulty ;n treating some residents'
animals for various problems, including low milk production. He requeéted the
assistance of veterinarians af the Michigan Department of Agriculture and Michigan
State University who conducted numerous testson the animals. They concluded that
the animals' conditions and low milk production were the result of infection and
problems relating.to treatment and management, and made recommendations to the
residents for improvement. The residents were not completely satisfied with the
;eterinarians' conclusions, and were concerned also with what appeared to be an
unusual number of human health problems which they associated with their private
well water. They then consulted representatives of the Saginaw County Health
Department, who in turn, called the Michigan Department of Public Health.

Engineers from the State Health Department visited the farms to examine the
construction of the private wells and to collect water samples to test for possible
contamination due to inorganic chemicals, pesticides or bacteria. Test results
indicated that none of these contaminants were p;esent at levels known to cause health
problems. Following the water investigatien, the State Health Department and the
Saginaw County Health Department conducted an epidemiological study to determine
whether perceived human health problems and concerns were more frequent in the
Fremont-Richland area than in a comparison area, and, if so, whether they could
be attributed to private well water. The study concluded that health complaints
were more frequent in the Fremont-Richland Townshipsarea but that there was no
apparent relationship linking the health gomplaints to individual private well water.

During the course of the epidemiological study, the residents grew increasingly

concerned about the possibility of water contamination, perhaps associated with
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reinjection brine wells operated by Dow Chemical Company of Midland, Michigan.
They submitted samples of ‘their well water to be tested by Advanced Analysis and
Testing, a private laboratory in Grand Rapids.

The private laboratory tested the water samples for inorganic chemicals,
detected elevated salt concentrations in some wells, but was unable to test for
organic chemicals, so forwarded one water saﬁple to Raltech, a'private laboratory,
in Wisconsin. Results from these tests indicated the presence of a number of
organic chemicals not usually associated with ground water. The residents, with
an attorney, then met with the Department of Natural Resources. Representatives
from the Department of Public Health and from Advanced Analysis and Testing were
also present.

Following the meeting, Department of Natural Resources personnel tested
private well water sampies for chemicals found by the private laboratory, analyzed .
the samples for a wide array of organic and inorgunic chemicals, and evaluated
the Hemlock area for potential discharges of pollutants into the groundwater. The .

Department of Natural Resources personnel did not confirm the Raltech Laboratory's )

findings, and did not find evidence of widespread groundwater pollution. To date,

the state agencies have been unable to'develop evidence to account for the

greater number of health compiaints in the Fremont-Richland Township area.
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INTRODUCTION

In the fali, 1977, citizens living in the Fremont and Richland Townships
area, near the village of Hemlock in Saginaw County, complained of animal and
human health problems which they believed might be attributed to private well
water. They suspected problems with their water becauge of their proximity to
brine (water saturated with salt) wells in the area and speculated that chemicalé
other than salts were invading their private well water supplies.

Because of the citizens' concerns, the Michigan Department of Agriculture,
Michigan State University, the Michigan Departmeqt of Public Health, and the
Michigan Department of Natural Resources became involved in conducting studies
relating to animal health, human health and the private well water supply. The
following is a report on the agencies' investigative activities in the Fremont-
Richland Townshipsarea to date.

THE MICHIGAN DEPARTMENT OF AGRICULTURE'S ROLE

In October, 1977, diagnostic veterinarién;vfrom the Depatt;ent of Agriculture,
working cooperatively with the residents’' veterinarian and specialists from
Michigan State University, inspected the animals of the affected farms.

A review of the animal health problems; the results of diagnostic workups
and various chemical analyses led to the conclusion that the herd health problems
were the result of numerous factors including’ the follo&ing: mastitis, and result-
ing economic difficulties from low milk production; animal problems at the time
of purchase; sanitation problems; and ventilation problems. Recommendations for
improving the existing problems were made. .To date, no evidence has been developed
to support a relationship between animal health problems and chemical contaminants.
MICHIGAN DEPARTMENT OF PUBLIC HEALTH'S ROLE
Water Analyses :

At the request of the Saginaw County Health Department, personnel from the
Division of Water Supply of the Michigan Department of Public Health and the

Saginaw County Health Department visited the Fremonf—Richland Townships area in
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early 1978 to examine the private well water an&\the construction of the four
private wells of most concern to the residents. They determined that the wells
were constructed according to State Health Department'gtandards. They also
collected samples of water from these wells for analysis in the State Health
Department's laboratory ‘to determine whetﬁer potential contaminants, which might

have an effect on animal and humadi hﬁ;lth, including inorganic chemicals,

pesticides and bacteria, were present in the samples.

The Michigan Department of.Public g;alth tested the water for the inorgaﬁic
chemicals which are routinely monitored in municipal water systems. Results of
the tests (TABLE 1) indicated that the levels of chemicals found did not exceed
the federal standards as set by the Environmental Protection Agenéy'(EPA) Qith
regard to health effects.

The wells did contain an excessive load of total solids which might affect
the taste of the water and contribute to plumbing prgoblems, but are not known
to affect people's health at the levels observed, except perhaps for those people
who must limig their intake of salt;* However, it should be noted that it is
common knowledge that many wells in g?e area produce water that is 'brackish'

'
or salty in nature.

Since the water samples came from farms, the State Health Department laboratories
also tested for various forms of DDT. Water analysts detected DDT in some of its
. forms at extremely low levels (TABLE 2). However, DDT is prevalent in our environ-
ment, and research data fail to substantiate any detrimental health effects attributed

to exposure to such levels in a water supply.

* The Environmental Protection Agency (EPA) and the American Heart Association
have recommended the following: people on a moderate salt-free diet use water
containing less than 270 mg/l of sodium; people on a strict salt-free diet use
water containing less than 20 mg/l.
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//

It is also noteworthy that during the pesticide analysis of water specimens,
additional sample time was allowed on the gas chromatograph (an instrument
which separates various organic components of a sample and &Ehws a graphic repre-
sentation of each one) to determine if other such compounds were present at detectable
levels. None were detected.

The State Health Department pegsonnel also chgcked for bacteria in the water.
In order to do so, they looked for coliform organisms which are "indicator" organisms.
("Coliform organisms" are generally found in warm blooded animals or in soil and,
if found, suggest that the water is contaminated and may contain other potentially
harmful bacteria). Water analysts did not detect any coliform organisms, and
therefore concluded that the wells were not contaminated.

In October, 1978, Health Department personnel revisited the Fremont-Richland
area and gathered samples from three municipal wells in the village of Hemlock and
performed the same type of tests which they conducted on the private wells in
the area and which they had done in previous years on the municipal water. Water
analysts did not find any chemicals at levels exceeding EPA standards and did not
detect anything which would suggest the nefessity to examine the water further.
(TABLE 3). A comparison of these results with previous tests from the same
municipal water system dating back to 1953 f;iled to show any significant changes
in the water quality. »

Later in 1978,tests conducted by the Department of Natural Resources on the
Hemlock municipal wells indicated the presence of polychlorinated biphenyls (PCB)
and phthalates. Health Department personnel immediately resampled the municipal
wells. They split the samples and sent part of them to the Department of Natural
Resources. Both Departments checked for PCB again and detected none. Health

Department personnel also checked again for phthalates and detected none.




After completing these water tests, the Michigan Department of Publicﬁﬂ‘"%th
concluded that using the tools, tests and proceduresAwhich are widely acceptedi\
in studying possible toxic situations, it was not possible to show either a ‘
significant contamination of the water supplies tested or a connection'betwee# f
the described health complaints and the water supply. V
Health Study: ‘

Since the anal&seS‘of water samples from the private well water detected
no unusual chemical contamination, the Michigan Department of Public Health and
the Saginaw:County Health Department decided to conduct a joint epidemiological
study. The investigation was designed to determine whether perceived health problems
and concerns were more frequent in the towmshipswhere contamination exposure had
been suspected than in a comparison township on the opposite side of the county
where no unusual water or health complaints had been received.

The Michigan Department of Public Health was responsible for designing the
study, deveioﬁing the questionnaires and analyzing the data. The State Health
Department trained people who were hired by theé Saginaw County Health Department
to conduct the interviews. The Saginaw County Board of Health authorized and
provided some of the funds for the stuéy; tﬁe State Health Department provided
consulting epidemiological services, field personnel training and data processing

. and aﬁalysis.

The study area consisted of the northern half of Fremont Township and the
southern half of Richland Township (1308 households); and the comparison area
consisted of all of Blumfield Township (621 houéeholds) (See Map 1), A sampling
scheme utilizing a probability sample 6? 100 households was selected for each are;.
In the Fremont-Richland area 88 of the sample of 100.households provided completed
interviews from 303 respondents. In the Blumfield area, 74 of the 100 sampled

households provided completed interviews from 263 respondents.

§3-361 0 ~ 80 -~ 7
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Five Saginaw County Health Department representatives visited people in
their homes to conduct interviews in July and August, 1978, They administered
two questionnaires: one, to all individuals in selecféa households, about health
problems and concerns; and another, to individuals sixteen years of age or older,
about demographic factors and potential exposure to toxic substances.

Analysis of the responses to the health guestionnaire revealed that a greater
proportion of individuals reported health complaints or problems in the study area
than in the comparison area (TABLE 4). The overall conclusion was not explainable
on the basis of different sex or age factors between the study areas (TABLE 5).
The types of health problems that individuals reported most frequently in the
Fremont-Richland Townships area included skin rashes; numbness; arthritis; pains in
the arms, legs and lower backs; dizziness; visual problems; nausea; injuries; urine
sugar; thyroid problems and strokes.

Further analysis revealed that there was no apparent relationship between
health complaints and the use of private well water in the Fremont-Richland area.
It was found that persons using private well water in Fremont-Richland Townships
reported approximately the same frequency and kind of health complaints as persons

using private well water in the Blumfield Township (TABLE 6).

These health problems cannot be attributed to reported exposure to agricultural

and industrial chemicals since people reporting the use of such chemicals in each
area reported approximately the same kind and number of health complaints as those
who did not use them (TABLE 7,8, and 9).

At the end of the health interview, participants were asked about additional
health problems or hospitalizations not included in the interview. The types of
other health problems which were described were similar in the two areas, with only

a few more respiratory problems mentioned by the residents of the Fremont-Richland

Townshipsarea. (TABLE 10). The nature of hospitalizations were similar in the two
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areas but residents in t:h; Fremont-Richland area had almost three times the number
of surgical procedures. The greater number of surgical procedures may be due to
differences. in medical practices between the areas. Théfé also appear to be more
hospitalizations among study participants from Fremont-Richland for respiratory
problems and infections (TABLE 11).

No statistical differences were found between the areas for proportions of

H

women pregnant; total of preg ies per woman; total number of livebirths;

and total number of stillbirths, miscarriages, or abortions. (TABLE 12 & 13).
Although people in:the Fremont-Richland area reported more health problems

than in Blumfield Township area, the .problems cannot be attributed to sex, age

or chemical exposure. Furthermore, differences are not apparent among people using

private wells as their regular source of water, since in both areas people using

private well water reported a similar frequency of conditions.

MICHIGAN DEPARTMENT OF NATURAL RESOURCES'ROLE

At the request of residents in the Hemlock area, in late 1978 the Department
of Natural Resources became involved in the investigation of possible water
contamination. Department personnel decided to z;nalyzev the water for possible’
chemical contamination and to look for and_investigate any potential source of
groundwater contamination. i N

On October 24, 1978,residents from the Hemlock area met with representatives
from the Michigan Departments of Natural Resources and Public Health, and a private
laboratory, Advanced Analysis and Testing in Grand Rapids, Michigan. Prior to
the meeting, residents had submitted water samples from eight wells to be analyzed
by Advanced Analysis and Testing for 1nox:§anic chemicals. This laboratory did not
ha\‘re the capabilit‘y to test for specific organic chemi_cals so they sent a sample
frong one well (Number 4, See Map 2) to Raltech Scientific Services, Inc., in
Wisconsin for organic analysis. Raltech reported the kptesence of fouf.organic

chemicals: diethyl ether, toluene, freon, and trichloroethylene. This data was

presented to participants at the meeting. Residents also expressed concern about spent

v
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brine reinjection wells operated by the Dow Chemical Company, of nearby Midland.
As a result of the meeting, the Department of Natural Resources staff
collected water samples from five of the residents' wells (Numbers 1,4,6,7,8)
the next day (See Map 2) These water samples were tested for the following:
1. The four organic chemicals which the ﬁaltech Laboratory had reported;
2. Several inorganic metals and salts:
3. Several chemicals listed on the Critical Materials Register* which are
used by the Dow Chemical Company;
4. Bacteria (total coliform and fecal coliform);
5. General water chemistry.
The results of the tests are shown in Table 14 and can be summarized as follows;
1. The four chemicals reported by Raltech were not detected in any of the
water well samples;

2. The concentrations of salts in the well waters varied greatly,with some

of the wells having-chloride concentrations greater than that recommended

by the EPA. As noted previously, well water with high concentrations

of salts (brackish water) is a common occurrence in this part of the state;

3. Of seventeen chemicals on the Critical Materials Register that were tested

for, none were detected in any of the wells sampled;

4, High bacterial contamination (coliform) was detected in one well (Number 4),

a well not tested previously by the Department of Public Health;

5. Aromatic amines in one well sample, carbon tetrachloride in a second well

sample, and oil or grease type compounds in a third sample were found

at barely detectable levels.

* This register is a list of potentially hazardous substances compiled by the

Critical Materials ‘Advisory Committee. (This Committee consists of representatives
from the Department of Natural Resources, other state departments, the academic
community and private industry.) It is by no means a complete list of potential

toxic chemicals, as thousands of them exist. It is a list of those chemicals

that the Critical Materials Advisory Committee recognizes as having the greatest

potential for causing envirommental problems.
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The Department of Natural Resources did not feel that their findings were
sufficient to conclude that organic chemical contamination of the groundwater
in this area had occurred. The sampling did show that one well was bacterially
contaminated, that three wells had brackish (salty) water, and three wells needed
further testing for verification.

The Department of Natural Resource;, at the -request of the Department of
Public Health, retested the municipal water from the Hemlock municipal system.

On October 31, 1978 the Department of Natural Resources .collected water samples
from the municipal wells and conducted the same tests as for the private wells
(TABLE 15). The Department of Natural Resources laboratory found trace amounts
of polychlorinated biphenyl (PCB) and of a group of compounds called phthalates
in these samples. The wells were resampled and analyses of the second samples

of the municj.pal wells for PCB were performed by both the Health Department

~and Department of Natural Resources Labs; neither laboratory found any evidence of
PCB's. Additior.xal analyses for phthalates by the Health Department also proved

negative.

On October 31, 1978, the Department of Natural Resources staff gathered addition-

al water samples from the private wells for "Static Daphnia Screening Tests".
This set of tests,which measures the survival and reproduction of daphnia, an
aquatic invertebrate, is intended to provide general information on the toxic

characteristics of a water sample. The results could indicate whether a éhemical

is present in sufficient quality to harm the test organism but would nbt indicate the

identity of the toxic factor; they would also indicate whether it was advisable to

-

continue further ,’:lnvestigation.
The results from these tests were the foliowing:
1. Water from one well was harmful to Daphnia. The high coucentration of
chlorides in this well is suspected to be the cause. It is not known

whether any other sustances, such as chemical contaminants contributed to

b id

o mRn e e
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the harﬁful effects, as none have been measured.

Water from the other four wells contained no sgbstance which was significantly
toxic to Daphnia. Some adverse affects were sh;wn by the Daphnia in

waters from these wells but it could not be determined if the harmful

effects were due to the moderate levels of chlorides in the water, to

stress from handling the organisms during the tests, or low concentration

of a toxic chemical contaminant, or combination of these factors.

In summary,the Static Daphnia Screening Tests were inconclusive as to whether

chemical contaminants were present in the groundwater.

On November 28, 1978 the Department of Natural Resources personnel returned

to the Hemlock area to sample the private well water again because:

1.

The Hemlock area residents expressed the opinion that the quality of their
well water éeemed to change from good to bad at different times; data
from tﬁe Advanced Analysis and Testing Laboratory appeared to support

this opinion. A second set of samples by the Department of Natural
Resources was requested to verify this contention and to determine if

a contaminant had been missed by the first sampling;

The Department needed to know if dromatic amines, carbon tetrachloride, and
o0il and grease, were really present in the groundwaters as had been
indicated by the October 25 sampling;

A second analysis was desired to verify the October 25 sample results
which did not show that the chemicals found by Raltech were present in

any of the well waters;

The Department wanted to test for additional chemicals on the Critical
Materials Register which are used by Dow but had not yet been looked for

in the groundwaters.

The Dow Chemical Company participated in this sampling in an effort to help

resolve the question of groundwater contamination. They performed analyses similar
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to those by the Department of Natural Resources and made additional analyses which
that laboratory did not have the capability to perform.
The results of the two laboratories' testing (See TABLE 16) were as follows:
1. The quality of the water from each of the wells on November 28 was very

similar to what was found on October 25;

2. Aromati¢ amines and carbon tetrachloride were not found in any of the wells
» sampled;

3. 0il or grease type compounds were detected in one well for the second
time. This well is one of the shallowest tested. It appears to have
trace amounts (up to 2 milligrams per liter) of a matural or artificially
occurringoil type compound ;

4. One well,(Number 4),of substandard construction accofding to State Health
Department criteria, showed evidence of bacterial contamination for the
second time and also oil and grease -contamination. However, because of
the limited capacity, the well does not produceenough water.to collect
a satisfactory sample. (Generally, it is desirable to allow the water
to run several minutes before collecting a sample. It is not possible
with this well.)

5. For the second time, the four organic chemicals originally found fn one
'sample by the Raltech Lab were not détected in any of the wells testd;

6. TNone of the chemicals 1isted on the Critical Matertals Reghdter Wi
were tested for were detected in any of the Wally sampled.

Two additional analyses ware performed ob hter from one of € walls @
question. One test was perforied dn o suiple obratnel op o duy whey ehe coslidue
said the water ssemed particulurly bad. ReuuTes of % st WRATH GHOWES 0 R
of any of the four compounds o¥fglmsily (Mentified vy the Witeeh WD & cEpHG:
compound was obsprvad at @ comentration of Yems €D 10 gerogeene oo tiu et
per billion (ppbj} bur. cosle #oe Be Lden il sobounl Gae gos Ghasahe Yk
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Department of Natural Resources staff and Dow Chemical Company on a sample of the
well water which had been put through this resident's dist{llation apparatus. The
first liquid produced by the still was analyzed; neither lab found any trace of
the compounds identified by Raltech.

The Department of Natural Resources' analyses of well waters in the Hemlock
area have not shown evidence of widespread organic chemical contamination of the
groundwater. In order to be certain that the analyses did not overlook any chemical
which could be causing a groundwater problem, the Department of Natural Resources
is continuing to investigate possible sources or activities which could cause
groundwater pollution in the area.

Since the Dow Chemical Company brine system does pipe concentrated salt
solutions through buried pipe lines and wells to deep rock formations, this
potential for causing groundwater pollution is being evaluated. At times the pipe-
line system breaks and spills brine to the ground; this,in fact, occurred while the
Department of Natural Resources staff was in the Hemlock area in October and
samples of the lost brine confirmed its high salt content. Spills of this type _
are generally cleaned up by Dow and as much of the brine as possible is recovered.

A spill could cause some groundwéter contamination immediately adjacent to a leak
but is not expected to contaminate a large area.

The Dow system is designed to deposit brines, after extraction of -useful minerals,
'back into underground rock formations similar to those from which they originated;
this activity is regulated by the Department of Natural Resources' Geological
Survey Division. However, past practices in coal and oil exploration, well drilling
and brine production complicate the geology -4n this area of the state. For this
reason no firm conclusions can be drawn at this time regarding the effects of

current or past activities on the area's groundwater quality.

However, no evidence of widespread groundwater pollution or of activities which
have caused groundwater pollution has been found by the Department of Natural

Resources' investigation thusfar.
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CONCLUSION

In conclusion, the Michigan Department.of Agriculture, in conjunction with
Michigan State University, identified animal health problems in some animals
in the Fremont-Richland Townships area and attributed these problems to
infection and problems relating to treatment and management. The Michigan Depart-
ment of Public Health,in cooperation with the Saginaw County Health Department,
discovered a greater number of health complaints in the Fremont-Richland
Townships area than in a comparison township area but has been unable to establish
a link between the complaints and private well water.- Based on investigations to
date, ‘the Department of Natural Resources has insufficient evidence to conclude

that the water in the Hemlock area is contaminated.

The three state agencies have not been able to identify a toxic chemical
in the private well water supply in the Hemlock area which may be causing animal .
and human health problems. The concern for the quality of gromawater expressed
by citizens in the area and the relationship of such water to human and animal
health problems have not been substantiated by the large battery of envirommental

and health tests conducted to date.
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FIGURES

MAP 1

RICHLAND/FREMONT TOWNSHIPS AND BLUMFIELD TOWNSHIP

SAGINAW COUNTY:

|

SAGINA!

_ FREMONT TWP.
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MAP 2

HEMLOCK AREA
GROUNDWATER INVESTIGATION
MICHIGAN DEPARTMENT OF NATURAL RESOURCES
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PARAMETER TESTED MCL Well No.1 Well No.7 Well No.8 Well No.9-
GENERAL _CHEMISTRY

Hardness-CaC0y 110 mg/lsx 37. mg/1 © 294, mg/1 225  mg/1
Fluoride-F 2.0% 0.7 mg/1 1.8 mg/1 0.6 mg/1 0.5 mg/1
Chloride-C, 503 mg/1 557 mg/1 252 mg/1 204 mg/1
Nitrate-N 10.0 0.0 mg/1 0.0 mg/1 0.0 mg/1 0.0 mg/1
Sodium=-Na 332.5 mg/1 461.5 mg/1 137.6 mg/1 136.8 mg/1
Potassium-K 6.3 mg/1 5.8 mg/1 3.4 mg/1 3.2 mg/1
Calcium-Ca 28.4 mg/1 10.0 mg/1 66.0 mg/1 55.8 mg/1
Magnes i um-Mg 8.5 mg/1 2.9 mg/1 22,2 mg/1 18.2 mg/1
S!Iica-SiOZ 7.5 mg/1 6.0 mg/1 15.6 mg/1 4.4 mg/1
Bicarbonate-Cac03 214 mg/1 330 mg/1 206  mg/1 205 mg/1
Carbonate-CaCO3 0 mg/l Q  mg/1 0 mg/l 0 mg/l1
Sulfate-S0, 160 mg/1 248  mg/1 148  mg/1 128  mg/1
Total Solids 1176 mg/1 1491 mg/1 769  mg/1 684 mg/1
Hydrogen lon- pH 7.7 8.2 7.7 7.8 ’
Conductance 1400. mmhos*** 1700  mmhos 910 mmhos 840 ~ mmhos
METALS

Iron 230 ug/l#kkk 80 ug/1 370 ug/1 880 ug/1
Manganese 60 ug/1 30 ug/1 50 ug/1 60 ug/1
Copper 20  ug/1 20 ug/1 10 ug/1 20  ug/1
Zinc 4o  ug/1 130 ug/1 120 ug/1 50 ug/1
Cadmium 10 0 ug/l .0 ug/1 0 ug/! 0 ug/l
Lead 50 2 ug/1 0 ug/1 2 ug/1 0 ug/1
Silver 50 1 ug/1 2 ug/1 0 ug/l 0 ug/!
Arsenic 50 0 ug/l 0 ug/l 0 ug/! 1 ug/1
Barium 1000 12 ug/1 4 ug/l 27 ug/1 31 ug/1
Selenium 10 0 ug/1 0 ug/l . 0 ug/1 0 ug/1
Mercury 2 0.0 ug/1 0.0 ug/1 0.0 ug/1 0.0 ug/1
Chromium 50 0 ug/1 0 ug/1 0 ug/l 0 ug/1
* Maximum contaminant Level-national interim primary drinking water regulations.
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TABLES

TABLE 1
MICHIGAN DEPARTMENT OF PUBLIC HEALTH
CHEMICAL ANALYSES FOR PRIVATE WELL WATER

Where these are not shown there are no established

%k
Fkk

Milligrams Per Liter

k&% Micrograms Per Liter

Micromhos Per Reciprocal Centimeter

health related standards.
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TABLE 2

PESTICIDE. ANALYSES ON PRIVATE WELLS

CHEMICALS Well No. 1 Well No. 7 Well No. 8
p,p' DDT ) 0.03 ug/1% 0.03 ug/1 ©0.04 ug/l
p,p' DDE 0.03 ug/1 0.02 ug/1- 0.05 ug/1-

o,p' DDT 0.03 ug/l1 0.02 ug/1. 0.02 ug/l

* Micrograms of substance per liter of water (parts per billion)



PARAMETER TESTED McL Well A, Well
GENERAL CHEMISTRY
Hardness-CaCO3 198  mg/1%% 204.
Fluoride-F 2.0% 0.6 mg/1 0.6
Chioride-C, 44 mg/1 Ly
Nitrate=N 10.0% 0.2 mg/1 0.
Sodium-Na 73 mg/1 73
Potassium-K 3.5 mg/1 3.5
Calcium-Ca 47.9 mg/1 k9.5
Magnes i um~Mg 18.5 mg/1 18.9
Silica-$i0, 13.5 mg/1 141
Bicarbonate-CaCO3 212 mg/) 216
Carbonate-CaCO3 (1] ) mg/1 0
Sulfate-SOh 77.3 mg/1 81
Total Solids 406  mg/1 L1k
Hydrogen lon=-pH 7.7 7.8
Conductance 567  mmhos*** 545
HETALS
Iron 1970  ug/1%*xx 500
Manganese 60  ug/1 0
Copper 30  ug/l 50
Zinc 20  ug/l ’ 30
Cadmium 10* <0.5 ug/1 <0.5
Lead 50% <3  ug/1 <3
Silver 50% <1 ug/1 <1
Arsenic 50%* 11.0 ug/1 <5
Barium 1000%* <99  ug/1 <99
Selenium 10% <2 ug/1 <2
Mercury 2% 0 ug/1 0.0
Chromium 50% <3 ug/l ~ <3
* Maximum contaminant Level-national interim primary
Where these are not shown there are no established
dok Milligrams Per Liter
*%%  Micromhos Per Reciprocal Centimeter

Micrograms

< Less than
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TABLE 3

MICHIGAN DEPARTMENT OF PUBLIC HEALTH

CHEMICAL ANALYSES FOR

Per Liter

MUNICIPAL WELL WATER

B. Wwell C.
mg/1 166 mg/1
mg/1 0.5 mg/1
mg/1 69 mg/l
mg/1 0 mg/l
mg/1 95  mg/1
mg/1 2.7 mg/1
mg/] 35.6 mg/1
mg/1 16.5 mg/1
mg/1 12.6 mg/1
mg/1 188  mg/1
mg/1 0 mg/l
mg/1 84.5 mg/1
mg/1 429 mg/1
7.6

mmhos 632  mmhos
ug/1 350 ug/1
ug/1 0 ug/l
ug/1 20 ug/}
ug/1 20 ug/1
ug/1 <0.5 ug/1
ug/1 <0.3 ug/1
ug/1 <1 ug/1
ug/1 <5  ug/1
ug/1 <99  ug/1
ug/1 <2 ug/1
ug/1 0 ug/1
ug/1 <3 ug/l1

drinking water regulations.
health related standards.
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TABLE 4
Percent of Individuals from Fremont-Richland and Blumfield
Samples Reporting Selected Health Problems and Complaints

Percent of Individuals :
Health Complaint or Problem Reporting the Condition Differences
Fremont-Richland Blumfield
. Leg or Am Numbness 23.4 - 12,9 10.5
§ Experienced Frequent Dizziness 14.5 4.6 9.9
= Pain in Arms, Legs, or Lower '
8 | Back 20.5 12.2 8.3
= |_Frequent Nausea 17.2 : 9.9 7.3
& | Feelings of Unusual Tiredness 16.5 11.0 5.5
2 | visual Problems 8.3 3.4 4.9
g | Arthritis 21.8 20.2 1.6
g | Skin Thickening 2.0 0.8 1.2
5 Unusual Memory Loss 2.0 0.8 1.2
8 | _skin Rash 15.5 15.2 0.3
Serious Infections 12.5 12.5 0.0
|_Skin Rash 12.9 6.8 6.1
Arthritis 6.6 2.3 4.3
,§ Pain in Amms, Legs, or Lower
£8 | Back 6.6 3.0 3.6
> | Frequent Nausea 7.6 4.2 3.4
gg | _Leg or Arm Numbness 5.3 2.3 3.0

g Frequent Dizziness 5.9 3.0 2.9

'~ | Visual Problems 3.0 0.8 2.2

| Feelings of Unusual Tiredness 8.3 4.2 2.1

Skin Thickening - 2.3 0.8 1.5
Unusual Memory Loss 1.0 1.1 -0.1
. | Broken Bones or -

% | Hospitalization for Injury 28.1 18.3 9.8
8L [ urine Sugar N Y 2.3 4.3
#8 | Tumor or cyst ‘ 14.2 _10.3 3.9
EE Thyroid Trouble 5.6 2.3 3.3

. |_Liver Trouble . 8.5 5.7 2.8

Es Heart Trouble _~ 7.6 5.7 1.9
38 | strokes . 1.3 0.0 1.3
& | Comvulsions 4.0 2.7 1.3
Cancer 4.0 2.7 1.3

"{lgu;sprevious year referred to is approximately the year from July 20, 1977 to August 18,
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TABLE 5
Number of Health Complaint Items for Which the Percentage of Persons
Reporting Problems is Greater for the Area Indicated
By Area, Sex, and Age

Fremont-Richland

Blumfield

No Difference

Dew(r;gogra}:hic Percentage Greater Percentage Greater Between The Total
P Than Blunfield Than Fremont-Richland Two Areas

Under 45

Years 01d 61 4 3 68
45 Years |

0ld and Above 50 16 2 68
Males 57 8 3 68
Females 58 9 1 68

*Values for each demographic group indicate more items with larger percentage for

Fremont-Richland than would be expected by chance.
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TABLE 6 )
Percent of Individuals 16 Years or Older Using Private Water Supply
Only Reporting Selected Health Complaints or Problems
Fremont-Richland and Blumfield

Percent of Individuals

Health Complaints or Problems Reporting the Conditions Differences
Fremont-Richland | Blumfield )
Experienced Frequent Dizziness 15.5 7.5 8.0
Pain in Arms, Legs, or Lower
g* Back 24.1 19.4 4.7
E § Feelings of Unusual Tiredness 19.8 - 16.1 3.7
> |_Visual Problems 7.8 4.3 3.5
[ 8 | Skin Rash 14.7 11.8 2.9
§ § Frequent Nausea 11.2 10.8 0.4
A~ Leg or Arm Numbness 23.3 23.7 -0.4
Arthritis 30.2 31.2 -1.0
Serious Infections 5.2 9.7 -4.5
& & | Pain in Ams, Legs, or Lower
sgﬁ Back 9.5 4.3 5.2
B 5 8 | Skin Rash 14.7 10.8 3.9
gg g Visual Problems 3.5 1.1 2.4
3 Arthritis 6.9 5.8 1.1
. § | _cancer 8.6 4.3 4.3
o Broken Bones or .
#8 | Hospitalization for Injury 30.2 26.9 3.3
8% | Strokes 2.6 0.0 2.6
g4 | _Liver Trouble 7.8 5.4 2.4
53 Tumor or Cyst 18.1 18.3 -0.2
[PRE I
89 | _Thyroid Trouble 6.0 6.5 -0.5
& | Heart Trouble 6.9 8.6 -1.7

*The previous year referred to is approximately the year from July 20, 1977 to
August 18, 1978.

53-361 0 - 80 - 8
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TABLE 7

" Respondents were asked if they hac_l come in contact with the following
potential toxic substances in order to detemmine potential toxic
substance exposure:

1. Silo Sealant: Kumar
2. Other Material Preservatives and Sealants
3. Waste 0il
4. Insecticides
Weed Killers
. Fumigants

5
6
7. Rodenticides
8. Any Other Agricultural Chemical
9

9. Any Industrial Chemical
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TABLE §

Percent of Individuals 16 Years of Age or Older with Potential Toxic Substance
Exposure Reporting Selected Health Complaints or Problems
Fremont-Richland and Blumfield

Percent of Individuals

Health Complaint or Problem Reporting the Condition Differences
Fremont-Richland | Blunfield
Pain in Arms, Legs, or Lower
Back 32.6 15.8 16.8
%o* Experienced Frequent Dizziness 21.1 5.3 15.8
g § | leg or Am Mumbness 32.6 18.4 14.2
™ |_visual Problems 14.7 6.7 8.0
| 8 |_Skin Rash 12.6 6.6 6.0
E & | serious Infections 10.5 5.3 5.2
Sk Frequent Nausea 15.8 13.2 2.6
Feelings of Unusual Tiredness 17.9 21.1 -3.2
| Arthritis 31.6 40.8 -9.2
§°§ Arthritis 8.9 4.4 4.5
o Pain in Amms, Legs, or Lower
B e8| Back 9.5 5.3 4.2
gg £ |_ Visual Problems 3.2 0.0 3.2
& | skin Rash 13.7 13.2 0.5
“ § " Broken Bones or
o> Hospitalization for Injury 44.2 23.7 20.5
E’é Urine Sugar 11.6- 5.3 6.3
8% |_Thyroid Trouble 7.4 2.6 4.8
-§§ Liver Trouble 7.4 6.6 0.8
5: Heart Trogble 10.5 10.5 - 0.0
88 Cancer 2.1 5.3 -3.2
£ | Tumor or gyst 8.4 15.8 7.4

*The previous year referred to is approximately the year from July 20, 1977 to
August 18, 1978.
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TABLE 9
Percent of Individuals 16 Years of Age or Older with No Reported Potential
Toxic Substance Exposure Reporting Selected Health Complaints or Problems

Fremont-Richland and Blumfield

Percent of Individuals

Health Complaint or Problem Reporting the Condition Differences
Fremont-Richland T-Blumfield
Feelings of Unusual Tired 28.2 12.0 16.2
Leg or Arm Numbness 30.9 17.6 13.3
En* Arthritis 29.1 20.4 8.7
'g § Experienced Frequent Dizziness 14.6 7.4 7.2
: Frequent Nausea 16.4 11.1 5.3
§§ Pain in Amms, Legs, or Lower
38 Back 21.8 16.7 5.1
84& | skin Rash 16.4 12.8 3.6
Visual Problems 6.4 3.7 2.7
Serious Infections 8.2 11.1 -2.9
g § |_Skin Rash 13.6 4.6 9.0
€™ | Pain in Arms, Legs, or Lower
g 58 | Back 10.0 3.7 6.3
SE T | Arthritis 8.2 2.8 5.4
8 & | Visual Problems 4.6 1.9 2.7
” Tumor or Cyst 31.8 13.9 17.9
58 |_Urine Sugar 8.2 1.9 6.3
%og Cancer 8.2 . 2.8 5.4
2 E Thyroid Trouble 9.1 3.7 5.4
fgui: Stroke 3.6 0.0 3.6
5 8 Heart Trouble 9.1 5.6 3.5
R Broken Bones or
o E Hospitalization for Injury 21.8 19.4 2.4
.| _Liver Trouble 6.4 5.6 0.8

*The previous year referred to is approximately the year from July 20, 1977 to
August 18, 1978.
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Number and Percent of Other* 3
Fremont-Richland and Blumfield
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LE 10

Problems by Type of Problem

Type of Problem Fremont-Richland Blumfield

Total People 303 e 263

Total People Mentioning 53 30

Other Health Problems

Total Problems 59 31
Oomurromces | PR, | cmimces | PTE,
for Listed | popjems | for Listed | popiems
Conditions Conditions

Respiratory System

Fru, Taberculosss, Colds 9 15.3 2 6.5

Digestive System

(Stomach, Intestines, 5 8.5 6 19.4

Gall Bladder, Liver) ,

gi@latow System 5 8.5 1 3.2

Heart Trouble 1 1.7 0 0.0

Hypertension 4 6.8 6 19.4

Genitourinary System 4 6.8 S 16.1

Ears or Eyes 3 5.1 3 9.7

’E’;ﬁfi“;ﬁgl System 3 5.1 1 3.2

Nervous. or Mental 3 5.1 0 0.0

Allergies 6 10.2 3 9.7

Headaches 4 6.8 0 0.0

Childhood Diseases 2 3.4 0 0.0

Other 10 16.9 4 12.9

1These problems were volunteered in respons€ to the next to the last question

in the health questionnaire:

we have not discussed?"

"Have you been having any health problems which
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TABLE 11
Number and Percent of Hospitalizations by Reason for Other! Hospitalizations
Fremont-Richland and Blumfield

Reason for . A
Hospitalization Frenonthlchlaxld Blumfield
Total People 303 e 263
Total People Reporting 132 61
Other Hospitalizations
Total Hospitalizations
Mentioned 181 86
Number of . Percent Number of Percent
Hospitalizations of Total Hospitalizations of Total
for Listed Hospital- for Listed Hospital-
Condition izations Condition izations
Tonsilectomy and/or
Adenoidectomy 48 26.5 14 16.3
Appendectomy 18 9.9 8 9.3
Gall Bladder Removal . 9 5.0 3 3.5
Hysterectomy 6 3.3 4 4.7
Hernia 10 5.5 3 3.5
Elective Surgery 11 6.1 6 7.0
Hemorrhoids 4 2.2 3 3.5
Accidents or Injuries S 2.8 2 2.3
Lung and Bronchus
(Including Pleurisy 10 .55 3 3.5
Stomach and Intestine
Problems 7 3.9 4 4.7
Kidney -and Urogenital
Tract Problems 3 1.7 ) 3 3.5
Nervous and Mental
Conditions 0 0.0 2 2.3
Infections 12 6.6 2 2.3
Pregnancy 4 2.2 6 7.0
Other 14 7.7 12 14.0
Not Specified 20 11.0 11 13.0

1These reasons were volunteered in responses to the last question in the health questionnaire:
"Have ‘you been hospitalized for any condition other than the hospitalization mentioned
previously?"
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: TABLE 12
Number of Women, 16 to 55 Years of Age,
Never Pregnant and Pregnant at Least Once

By Area*
Blumfield Fremont-Richland
Never Pregnant . 11 21 32
Pregnant at
Least Once 33 63 116
64 : 84 148

*The proportions in each area are statistically equivalent.
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TABLE 13
Total Live Birth Rates; Stillbirth, Miscarriage and
Abortion Rates; and Currently Pregnant Rates by Area

1
Pregnancy Outcome Rate Per 100 Women
Fremont-Richland Blumfield
Total Pregnancies? 233.3 243.8
Live Births . 189.3 207.8
Stillbirths, Miscarriages, Abortions 28.6 18.8
Pregnant at Time of Interview 4.8 3.1

IThere is no statistically significant difference in the rates between
Fremont-Richland and Blumfield for any category.

%since information on pregnancies beyond the fifth pregnancy were not
recorded, the sum of rates for live births, stillbirths and current
pregnancies will not equal that for tétal pregnancies.
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TABLE 15
WELL SAMPLES
RICHLAND TOWNSHIP WATER SUPPLY
OCTOBER 31, 1978

DEPARTMENT OF NATURAL RESOURCES

PARAMETER A WELL Wm ¢
Chemical Oxygen Demand (mg/1) 5 4 6 -
Total Organic Carbon (mg/l1) ‘1.4 1.2 1.3
pH (S.U.) 7.7 7.7 7.7
Nitrate-Nitrite (mg/l1) 0.005 0.003 0.005
Ammonia (mg/1) 0.22 0.25 0.38
Organic Nitrogen (mg/l) 0.15 0.21 0.19
Total Phosphorus (mg/1) 0.012 0.023 0.022
Chloride (mg/1) 45 45 66
Total Sulfates (mg/1) . 60 60 65
Conductivity (umhos/cm) 675 675 705
Sodium (mg/1) 81 81 110
Potassium (mg/1) 2.6 2.7 1.9
Calcium (mg/1) 51 52 37
Magnesium (mg/1) 20 20 18
Carbonate (mg/1) 0 0 0
Bicarbonate (mg/l) 258 262 230
Bromide (mg/1) NA* NA NA
Iodide (mg/1) 0.005 0.004 0.004
Fluoride (mg/1) 0.64 0.54 0.56
Boron (ug/l) 400 300 500 -
Sulfide (mg/l) <0.05 <0.05 €0.05
Phenol (ug/l) . . <0.1 <0.1 1.0
Total Cyanides (mg/1l, 0.0002 0.0004 <0.0001
Total Cadmium (ug/1) <1 <1 <1
Total Chromium (ug/1) 3 4 2
Total Copper (ug/l1) : 7 9

Total Iron (ug/l) 740 270 220
Total Nickel (ug/l) <5 <5 <5
Total Lead (ug/l) <5 <5 <5
Total Zinc (ug/l) 11 22 7
Manganese (ug/l) 22 6 4
Antimony (ug/1) <5 <5 X5
silver (ug/l1) ) 3 4 4
Titanium (ug/1) {25 <25 <25
Aroclor 1242 (PCB) (ug/l) U U u
Aroclor 1254 (PCB) (ug/l) i) U U
Aroclor 1260 (PCB) (ug/l) - 0.3 0.5 0.4
PBB (ug/1) u U U
Freon Extractable 0il (mg/1) U U 2
MBAS (mg/1) 0.015 0.015 0.015
Aromatic Amines (mg/1) U v v
Diethyl Ether (mg/1) g U U
Benzene (mg/1) U U il
Toluene (mg/1) U U v
Xylene (mg/l) i i i}
Diethyl Benzene (mg/1) i i} i}

*NA~~ Not Anal, d
© atyze {continued)
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TABLE 15 (cont.)

Cumene (mg/1) U U U
Styrene (mg/1) U U U
Vinyl Toluene (mg/l) U - U ]
Chlorobenzene (mg/l) U U U
Trichloroethylene (mg/1) U bif U
Freon (mg/l) ] i it
Butanol (mg/l) U if U
Phthalates (DEHP) (mg/l) 0.024 0.032 0.024
Phthalates (DNBP) (mg/l) v ] U
2,4,5-T (mg/1) U U U
Picloram (mg/1) U it )
Hexachlorobenzene (mg/1) u i U
Nitrophenol (mg/1) U U U

U means material analyzed for, but not detected

< means actual value is known to be less than value given
mg/l = milligrams per liter

ug/l = micrograms per liter




121

8L61

SZSATVNV ALITVAO YIIVM

‘gz 1aquaAoN

ANVAR0D TVOIWAHD MOQ

¥NG NVOIHOIK AY GITIWVS STIIM

pue

LAY Sz [ANA 6°S a n €°g VN 8°0 VN i} VN 1/8n s oTugsay
N 8€T VN Ut VN oze YN (144 VN 0981 VN OT0T 1/3u SPTIOTUD
98T YN 06T N oL€ VN y1€ VN 0%0z WN 0STT VN /8 SurLoTY)
a2 N a N n N i} VN n VN a N T/3u (,99) WTPTaNY

n a o, . n 1 a n i n n n /80 : (443H) Landxey
a ' N n N a N n VR n W 1/3u (443) BnTIv0IIg
61 0z €T k14 9y vy 9T Lt €1 €1 9°6 [1]4 1/3a (430 wnyseudey
Ls €9 L9 174 .oz €2 49 L9 o€’ 7€ 87 o 1/3u (,480) wnyaTEy
sz 8°T $°T 6°C Ty sy z°€ €€ 2T [33 z'r st 1/3u (1) unysselog
6€T 0ST 329 0ST ooy oty 9€T 0%z 06€T  00ST 008, 0S8 T/3u % (4®N) wntpog
N VN VN N N VN VN N N 00y N VN T® 00T/T02 WI0FTTOH TeIOL
A a VN a VN n N n N a N n 1/3a ssurwy dSf3ewory
AL 0" VN 0y VN 0 VN 1°0 VN €1 N L€ 1/81  o1qeasacdax Te303 - SOFTOULYZ
wz a N T N n N a W 1 N a T/3m 258319 § TTO 2TqRIVBAIXF U0RIg
VN 0601 YN 09TT N 0z61 VN O%ST VN 0£99 VR oLse m/soymrn . £37ATIONpUCY
A£ 1 VN 1 N 1 N 9°0 VN 9°0 VN Z0 /% (001) ©oqaey yuesip TEICL
“Mod NG Hoa NG Moa NG Hoa NG moa NG Mod  und “IVEEND

Y T
SYFARAN T13H SIINA WALIRVEVA

NOIIVOIISAANI $IIVMANOONO VAV NOOTWEH
9T  AT4VL




P B b P P Db P P D
R ) ; =] §

=}

122

=]

B P P D B P P B P B

P P B P B B B g

n n

S0 ¥9°0

a W
09z 092

STT ozt

MOQ ¥NC

2 B B b B b B
P B B B P B b =
PP B B P P b B P B

LD B b

o & »

PP P P P B

90°0

%s°0

1374

0sT

D P B P P B B B B P

VN

- B

=R - )

8L°0
VN
Sy

012

AN

UNd

PP B B R P P P B P
P B P B B P B é =] é

1/8n
1/8n
1/8n
/30
1/3n
1/3n
1/3n
T/3n
1/3n

1/8n

1/3m
1/3u
1/3w
1/3u

1/3uz

3UaZUAGOIOTYTA
TouaydoioTyoT1y
TouaydoxoTyoea3lay,
TousydozoTyoeluag
2U2TPEINOIOTYIBXH
9PTIOTYIEIID] U0qIED

QUITAY3IB0IOTYITIL

2UBYIVOIOTYDITIIOXONTITAL 2T T

auanjoy
9433 TAUILTQ

$SOINVIID

(=8) @PIIINS

,Auhw eprionTy
(_29) eutwoxg
(_€0oH) °3rucqIEOTg

AuqOmv s9383INS

(*3,Uc)) DIRVDUCHI

(*3uod) 91  FIAVL

SLINQ

YILIAVIVd



123

12371 19d sweaSoidTa = T/8n

193TT 32d SWEadITITN = 1/3u

oTdwes ur 203 paz{Teue Jou TeTIaIER 7N
P230933p 30U Inq ‘103 pezATeue Teridley n

§

n n a a n n n n n n n n 1/3n woaxg
N n VN a VN n VN a N n VN n /81 (20d) 09ZT 201201y
N a N n N a N a VN n VN n 1/81 (80d) ¥SZ1 10120y
WN a VN n YN n VN n YN a VN a /81 Sum.v TYZT 20Td01y

1 N a YN n VN 1 VN n- WN n VN 1/3n a3eTLI0® T4AYyag

a VN n VN a VN a N a VN a YN 1/8n PrOY oTakang

n VN i} VN n VN a VN n VN n VN 1/8n ) suournboapAy

1 VN n YN a N n N a. N a VN T/Sn SuUTPTILG

n N a N a N a N n YN a YN T/3n epAyspTezUsy

a a n a n a a n a i n o 1/3n surTTUY

“PeNUTIUG) *SOHIRVHEO
Mod NG MO uNG Mod NG MOa NG noa NG Mod Nd
6 L 9 v 1
SYAGRAN T1dA SIINO ~ SaLEAvEva
(*3u0d) 91 a719vVL

53-361 0 - 80 - 9



124

Senator Lievin. I'll read just a portion of the report. Table 5 of the
report indicates a number of health complaint items for which the
percentage of persons reporting problems is greater for your area
than the other areas. They do this by age and sex.

Under the age of 45, they found that in 61 instances, there were a
greater percentage of complaints in your area than the other areas;
whereas in only four of those indicators there was a greater number
of complaints in other areas than in your area; and there was no
difference between the areas in three of them.

Above the age of 45, they found in 50 of the types of complaints
there was a greater percentage in your area complaining than in the
other areas; whereas in 16 of those symptoms there was a greater
percentage in the other areas than in your area; and in two there was
no difference.

Then they also divided this by males and females, showing similarly
very substantially greater numbers of complaints in your area in both
males and females than in any other area which they tested.

Reading through the health complaints and problems which they
tested for: leg or arm numbness, for instance, in your area 23 percent
complained, in the other area only 12 percent complained.

Frequent dizziness, 14 percent In your area, 4 percent in the other
area.

Pain in arms, legs, or lower back: 20 percent in your area, 12 per-
cent in the other areas.

Nausea: 17 percent in your area, 9 percent in the other area.

T’m just reading right through the list here:

Feelings of unusual tiredness: 16 percent in your area, 11 percent
in the other area.

Visual problems : 8 percent to 8 percent ; and so forth.

Are you familiar with that report.?

Mrs. Kruger. Yes; T am.

Sialneator Levin. Does the water in your wells have an abnormal
smell ?

Mrs. Krucer. There are various times when you can detect an odor
or a taste, but it does fluctuate. Now, depending onto whose farm you
go, you do detect different types of odor. I think that’s part of our
problem, that we do have such a variety of things that it makes it
very difficult to make a simple diagnosis.

Senator Lievin. Does it have an abnormal color or film ¢

Mrs. Krueer. At my particular well, which is a flowing well, yes.
We do have a shiny film that precipitates out, and we have a very
distinct brown stain that also precipitates out. :

Senator Levin. What have the State officials told you about taste,
smell, and appearance ?

‘ Mrs. KruGer. I think we’ve gone deeper than that. We haven’t been
" concerned with the taste, the smell, or the appearances ; basically, what
makes up those three things.

Senator Levin, Can you estimate how much money you and area
residents have spent in your efforts to remedy the problems through
testing, xeroxing, personal time devoted to these efforts, writing re-
ports, and writing letters? Could you give us an estimate ?

. Mrs. Kruger. I believe that my actual cash outlay is probably in the
neighborhood of $4,000. You cannot put a dollar value on the health
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problems of the people in the area. There are some instances of $100,-
000. This, thankfully, has been covered by partial Blue Cross medical
payments and this type of thing. R .
y time, I feel, has been more than justified if we can bring
" some definitive conclusions and some help to the thing. As far as my
personal business of dairying, I also cannot put a dollar value on that,
but it is no longer an active part of my life. ‘
Senator Levin. Did your plans change, in terms of your farm?
Mrs. Kruaer. Yes; we have. As I restructure it, it has become again
partially a viable operation. But the transition from dairy, which is a
relatively regular income basis type of thing, to cash crop farming is a
very dramatic change, when you have to schedule your payments and
you're continually owing someone. The transition has been rather
difficult.
Senator Levin. Senator Cohen ?
‘Senator Comen. Thank you, Senator Levin.
I guess I’d like to know from both the witnesses : What is your back-
ground in terms of education? I notice, for example, you use a lot of
words pertaining to chemicals and you use them rather easily. Do you
have a background in chemical studies?
Mrs. Krueer. Senator, I did graduate from Michigan State. But the
ironic thing about this is I started chemistry winter term and I
dropred the course, and that changed my entire college career to
retailing.
But as far as this particular investigation has been concerned, it has
been entirely self-taught, and thanks to my variety of background in
my college training, all of the things have kind of fit together to make
this, I hope, as effective as it is.
Senator CorEN. Mrs. Jungnitsch ?
Mrs. Junentrsca. I had 1 year at Michigan State. Again, we learned
what we know today through repeated trips to the library.
Senator Conen. I raised the question because I majored in Latin
poetry when I was in college, and you can see that I had difficulty in
understanding all of the chemical terms. That’s one of the reasons why
I suggest that one need not have a degree in toxicology or chemical
engineering or geophysiology. It’s sort of self-protective on my own
part, because I come back to the question of simple commonsense and
common judgment.
1 was wondering, in looking at the chart that you had prepared,
did you prepare this for any of the health officials either at the State
or Federal level, for example the Department of Natural Resources in
Michigan? Is that the department you had contact with?
. Mrs. Krueer. As Kathryn mentioned, we went to Dr. Isbistur with
just this portion of it. We did it only by a dot system at the time. And
then, as I rethought the idea, I felt it was now time that I needed to
specifically identify this horrible variety and the multiple-symptoms
scenario. So no other agencies have seen this except you here.
Senator Conen. I guess the question that I have is, obviously this is
- a very complicated area, that we have people who are well trained in
the ﬁ;alds of toxicology. They reach different conclusions. Apparently
there’s a different conclusion reached by the Hemlock area study put
out by the Michigan Department of Public Health and also an “Inves-
tigation of Groundwater Quality in the Hemlock Area of Saginaw
County,” put out by the Department of Natural Resources.

[Report referred to follows:]
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INVESTIGATION OF GROUNDWATER QUALITY
IN THE HEMLOCK AREA OF SAGINAW COUNTY

Michigan Department of Natural Resources
Water Quality Division
Groundwater Compliance and Special-Studies Section
April 1979

SUMMARY

Sampling of water supply wells in the Hemlock area has not demon-
strated organic chemical contaminants to be present in aquifers
used by the wells.

No direct discharge of any organic chemicals to the aquifers used

by the rural wells has been found to be taking place near the well
%hgt showed organic chemicals in one sample analysis by a private
ab.

Naturally occurring salts from the upper bedrock formations seem
to be affecting the water quality of some wells in the area. This
may be partly due to abandoned oil and gas exploration wells.
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INTRODUCTION

DNR staff first became aware of concerns about the quality of groundwater
in the Hemlock area when the Michigan Farmer Magazine July, 1978, issue
reported a Department of Agriculture investigation of Mrs. Carol Jean
Kruger's dairy farm. Mrs. Kruger had concerns that problems with her
Tivestock might be due to chemical contamination. Human health problems
caused her to be suspicious of her water supply. A Department of Public
Health investigation on February 8, 1978, sampled the Kruger wells for
routine water supply parameters and for pesticides. The sample results
showed some of the waters had high salt levels, but did not show evidence
of other substances being present at levels that would be expected to
cause health problems.

Staff of the Water Quality Division, Groundwater Compliance and Special
Studies Section reviewed Department of Public Health data in July, 1978,
and looked for any known wastewater discharges to groundwaters in the
Hemlock area. No nearby discharges to groundwater were identified,
although it was noted that deep well injection of brines used by the
Dow Chemical Company of Midland does take place in the area. No other
actions were undertaken by the Department at that time because of the
lack of evidence of a groundwater problem.

In October, 1978, Water Quality Division staff were contacted by residents
from the Hemlock area. The residents requested a meeting to present

data that they had collected which showed the presence of organic chemical
contaminants in a sample from one of their wells. Such a meeting was

held in Lansing on October 24 and included the two residents concerned,

an attorney who owned land in the Hemlock area, the president of Advanced
Analysis and Testing, staff from the Department of Public Health, two
members of the press, and DNR lab and Water Quality Division staff.

Evidence of Groundwater Problem

Residents of Hemlock presented two sets of data to those at the October

24 meeting. One set of data was an inorganic analysis of samples from
eight residential wells that had been performed by Advanced Analysis and
Testing, a private laboratory in Grand Rapids. The second set of data were
the results of a GC/MS analysis for purgeable hydrocarbons performed on

one well sample by Raltech Scientific Services, Inc. of Madison, Wisconsin.

The inorganic analysis showed some of the wells to be high in chlorides
and sodium (up to 2,784 and 4,740 mg/1, respectively). Iron and manganese
concentrations reported for some wells were slightly above recommended
criteria for drinking water supplies, but zinc, cadmium, copper and nickel
concentrations were within recommended levels.

-5-
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\ .
Advanced Analysis and Testing also reported concentrations for a parameter
they labeled “"organic." Upon questioning by Dr. James Bedford, of the
Environmental Protection Bureau Lab, it was legiqu that this was actually 7
a chemical oxygen demand analysis. Dr. Bedford pointed out that the COD
analysis is affected by interferences which make the test invalid in water
with high salt concentrations such as that from some of the wells sampled.
Dr. Bedford also observed that the inorganic analysis appeared to be either
incomplete or some reported concentrations were incorrect because there was
not a good mass balance of cations and anions.

Based upon the initial Advanced Analysis and Testing results, the residents
chose one of the original 8 wells sampled to be analyzed for organics

(Well No. 4, located at 14320 Swan Creek Road). Advanced Analysis and
Testing collected another sample from this well and transmitted it to

Raltech in Wisconsin. The report of this purgeable hydrocarbon GC/MS analysis
was the second set of data presented to the DNR at the October 24 meeting.

Four organic compounds were identified in the sample analyzed by Raltech.
Diethyl ether was reported to be present as evidenced by causing a large
peak in the total ion chromatagram and verified by its mass spectrum.

Three other compounds were reported as present at very low levels: 1,1,2-
Trichlorotrifluoroethane (a freon), trichloroethylene, and toluene. No
atteTpt was made to quantify the amount of the substances identified in the
sample.

Department staff agreed that if any of these. compounds were in fact present
in groundwaters of the area, it would be evidence that the groundwater was
being contaminated by artificial means. Department staff, however, were
concerned that if contaminated groundwater was causing problems in this

area, then compounds other than those identified by Raltech might be present.

In addition to formally presenting the Department with the laboratory data,
the residents shared some of the concerns which led them to be suspicious
of the groundwater: animal and human health problems would seem to improve
when those affected started distilling their water; oil-sheens appeared on
pools of water on their property and brown stains on water taps; extensive
brine mining operations were near to their water supplies. These observa-
tions caused the residents to suspect that their groundwater was poliuted
and prompted them to seek the involvement of State agencies in attempting
to identify a groundwater problem in their area. Investigations by the
Departments of Public Health and Agriculture had not established any con-
nection between the health problems suffered by -the residents or their live-
stock with the use of their well waters. Some of their investigations were
still in progress at the time that the Raltech findings were made known on
October 24. A cooperative report issued in April, 1979, documents the
involvement of the Department of Agriculture, Department of Public Health,
- and DNR in investigating the concerns.

-6-
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Initiation of DNR Investigation

Water Quality Division staff expressed appreciation to the residents at the
meeting for sharing their data and assured them that the Department would
resample their wells and investigate the possibility of groundwater contami-
nation in their area.

Such an investigation began immediately. Efforts were focused along two

main objectives. The first objective was to collect evidence of the presence
or absence of contaminants in the groundwaters by a program of sampling exist-
ing wells in the area of concern. The second objective was to locate any
potential sources of contaminants that could enter groundwaters in the

area.

DNR staff felt that identifying any potential sources of contaminants in the
area would be very important because it could give an indication of any parti-
cular pollutants in addition to the compounds found by the Raltech lab that
should be looked for in a water quality sampling program. If widespread
groundwater contamination was a probable cause of a great deal of human and
animal health sufferings in the area, DNR staff suspected that some substance
other than those identified so far might be the cause of it.

WATER QUALITY INVESTIGATION

Groundwater sampling did not reveal evidence of widespread organic chemical
contamination of well waters in the Hemlock area. The investigation did
indicate that some groundwater is of poor quality due to high concentrations
of salts, that one well has evidence of bacterial contamination, and that one
well has trace amounts of freon and extractable oil/grease type compounds.
Specific findings were:

1. Diethyl ether, toluene, freon, and trichloroethylene were not present
in two samples collected from the well in which they were originally
identified or in samples from eight other wells.

2. No specific organic compounds were found above laboratory detection
1imits and confirmed to be present in the groundwaters of the area.

Carbon Tetrachloride was identified as being present at 3 micrograms
per liter (just above the detection 1imit) in one sample from one
well. It was not present on the repeat sampling of the well or in
the 12 other samples collected.

An unidentified halogenated hydrocarbon was found at a concentra-
tion less than 10 micrograms per liter in one sample from one well.
It was not present in two other sanplings of that well or in samples
from any other wells.

Aromatic amines were identified as being present at 0.3 mg/1 in

one sample from one well but were undetected in two repeat samplings
of the well and in 12 other samples.

-7-
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Freon extractable oil/grease is present at 1-2 mg/1 in one well.
It may be also present in another well which showed O in one sample
and 1 mg/1 in a second sample.

PCB (Aroclor 1260) was detected at concentrations between 0.3 and
0.5 micrograms per liter in one water sample from each of the three
municipal wells. Resampling and analysis of water from these wells
by the Department of Public Health showed PCB to be undetectable.

- Phthalates (DEHP) were detected at concentrations between 0.024 and
0.032 milligrams per liter in one water sample from each of the
three municipal wells. Resampling and analysis of water from these
wells by the Department of Public Health showed phthalates to be
undetectable.

3. The well from which the sample was collected for the analysis by Raltech
contained coliform bacteria both times it was sampled by Water Quality
Division staff (400 and 1900 colonies per hundred milliliters.) .

4. . Groundwater can be characterized as brackish at four of the nine locations
- where it was sampled. Chloride concentrations in samples from these wells
were greater than the 250 mg/1 criteria recommended by EPA for aesthetic
reasons. - Total dissolved solids and sodium concentrations are similarly
elevated. The waters were found to range from soft to very hard.

Sampling Locations, Dates, and Methods

Groundwater in the Hemlock area was sampled by using existing water supply
wells. The location, description, and reference number of each well sampled

is listed in Table 1 and is shown in Figure 1. Well No. 4 is the well from
which ‘the sample was obtained in which Raltech found the four organic chemicals.
Wells numbers 1,6,7, and 8 were sampled because they are ones which the
residents suspect are also contaminated (primarily because they feel improve-
ments in their health when they stop drinking the water.or distill it first.)
Municipal wells were sampled at the request of the Department of Public Health.
Well No. 9 was sampled because it serves several people at a small school and
church and is located next to the other wells of concern.

Well No. 4 does not meet current Department of Public Health criteria for
water well construction. The water supply system of this well does not

yield enough water to assure that the samples obtained from it would be repre-~
. sentative of the aquifer it taps. A1l other wells did yield a good flow

.at the time of sampling. For the November 28 sampling of the residential
wells the capacity of each water supply system was computed, the flow of each
system was measured, and a sufficient volume of water was discharged prior to
sampling (except for Well No. 4) to assure that the samples represented water
fresh from the aquifer. Y

Table 2 shows the dates from which water samples were obtained from the various
wells in the Hemlock area. Dow Chemical Company participated in the November
28 sampling. Samples were collected by Dow staff at the same time as the DNR
samples and many of the same analyses were made at both DNR and Dow Labs. Both
Tabs findings were similar.
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Water Analysis

The following substances were analyzed for in samples obtained from the
water wells.

1. Diethyl ether, toluene, freon, and trichloroethylene, the substances identi-
fied by Raltech as being in one sample from Well No. 4.

2. Thirty-nine chemicals listed on the Critical Materials Register, (the 1978
1ist or a previous register). Thirty-four of these thirty-nine chemicals are
reported to be used or produced at the Dow Chemical Company in Midland.

3. The presence of organic chemicals using gas chromatography with as many
as three different GC scans per sample.

4, Several inorganic substances including heavy metals and salts.
5. General water quality parameters.

6. Total and fecal coliform.

7. General toxicity to the aquatic invertebrate, Daphnia magna as evidenced
by a static bioassay.

Findings from the chemical analysis of the samples are summarized for each
parameter in Table 3. Tables 4-7 show data for specific dates.

An additional analysis was made of water from Well No. 6 which had been
passed through the resident's distillation apparatus. This was done because
the first liquid the still produced was said to be bad by the residents.
Samples of this 1iquid did not show the presence of volatile hydrocarbons
or aromatic amines. Sample results are reported in Table 8.

Two conclusions about the toxicity of the groundwaters can be made from the
data generated by the Daphnia bioassay.

1. Water from Well No. 4 is toxic to Daphnia and the high chloride concen-
tration is Tikely to be the toxic agent.

2. No substance was present in samples from the other four wells that was
extremely toxic to Daphnia. Some adverse affects were shown by the organisms
in waters from wells T, 6, 7, and 8. It could not be determined if the harm-
ful effects were due to the presence of moderate levels of chlorides in the

water, to the stress of handling organisms during the test, to the presence
gf : slightly hazardous chemical contaminant, or to a combination of these
actors.

In summary, the bioassay did not give strong evidence that a chemical contami-
g??t was present in the groundwater nor did it completely rule out the possi-
ity. s

IDENTIFICATION OF POTENTIAL SOURCES OFJGROUNDNATER CONTAMINANTS

Map, file, and site visits have not identified any artificial source that
is causing contaminants to enter the groundwaters on a continuing basis
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near the wells of concern in the Hemlock area. Specific findings are
as follows:

1. No routine discharges of wastewaters are made to groﬁndwaters
near the wells of concern that would be 1ikely to cause widespread
chemical contamination.

2. No random discharges of pollutants to groundwaters have been
found to have taken place near the wells of concern in.the study
area. E

3. The re-injection of spent brines to bedrock formations does
take place throughout the area, but is not believed 1ikely to
contaminate upper aquifers. Small ponds associated with the

brine operations are present next to most of the brine wells. The
potential for these ponds to impact groundwaters has not been
established.

4. Natural phenomena and past well drilling practices may be
causing or accelerating long term changes in groundwater quality
in the Hemlock area.

Existing Discharges to Groundwater

No discharges of wastewaters to groundwaters by means of seepage lagoons,
septic tank systems, etc., other than residential septic tanks systems,
have been found to be occurring anywhere within a three kilometer radius
of Well No. 4. No wastewater discharges to groundwaters Tocated outside
the three kilometer radius are believed likely to cause contamination of
the groundwaters in question. Known and potential groundwater discharges
identified by this study are as follows:

1. Richland Township Wastewater Stabi]izétion Lagoons (3.7 km
northvest of Well No. 4).

These lagoons receive domestic sewage from a population of approxi-
mately 1,400 and slaughter house waste from a small meat packing
operation. The lagoons are discharged on a semi-annual basis to
McClellan run drain which is tributary to Swan Creek. This system
is not designed to discharge to groundwater, but unintentional
Tosses from leakage might occur.

2. Travelo Homes Corporation Seepage Lagoon (3.7 km northeast of
Well No. 4). :

This Company produces factory built homes. It discharges up to
1,000 gallons per day of domestic wastewater to two sewage disposal
ponds. The ponds are located next to & drain that is tributary

to Williams Creek both of which flow to the east away from the
Hemlock area.
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3. Dow Corning Semi-Conductor Products Seepage Lagoon (6.5 km
northwest of Well No. 4.)

Semi-conductor grade silicon is manufactured at this plant. No
critical materials are stated to be used in their operation. PCB's
however, are present and are covered by an approved Pollution Incident
Prevention Plan (PIPP).

4. Dow Corning Medical Products Plant Tile Field Discharge (6.8 km
northwest of Well No. 4.)

Process, cooling, and sanitary wastes are discharged to the groundwater
by subsurface application. Chromium, zinc, -ammonia, and xylene are used
in the operation. Water treatment chemicals are added to the cooling
waters and are included in the discharge. PCB's are present at the
plant and are covered by an approved PIPP. No problem is known to be
associated with this discharge, most of which is cooling water.

Surface water run-off in the area of both Dow Corning plants is éenera]ly
to the east, away from Hemlock.

Random Discharges to Groundwater

Several Tocations exist within a 1 kilometer radius of Well No. 4 (and greater)
at which random discharges of various amounts of pollutants of groundwaters may
have occurred at some time. We have no evidence that any discharge which could
have caused contamination of the groundwaters in this area has ever occurred.
However, such discharges might have taken place, but never been brought to the
attention of the Department. Such locations include:

1. Sand pits (0.5 km south of Well No. 4 and several other locations)

Topographic maps indicate the presence of several sand pits throughout
the study area, some with access roads leading to them. Many are
Tocated next to small bodies of water. It is possible that hazardous
wastes may have been dumped into one of the pits and caused contaminants
to Teach into groundwaters. Evidence of such may or may not still be
present. Unless such dumping occurred over a considerable period of
time and involved large volumes of substances it is not expected that
it would cause widespread contamination of groundwater in the Hemlock
area.

2. Brine Transmission Pipelines (0.7 km east of Well No. 4 and extend-
ing north and south to Midland.and St. Charles).

Parallel pipelines, one carrying brine from production wells to the Dow
Plant in Midland and the other returning spent brine from the plant to
the reinjection wells, are buried about 3 feet below the land surface.
This system has been in operation since the 1950's. From time to time,
leaks occur in the pipelines which cause brines to flow out to the ground
until the leak is found and repaired.
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Several factors determining whether the lost brines will contaminate
groundwaters. For example, the volume of brine lost, nature of soil
formations at the location of the leak, surface slope, and proximity
of surface waters will determine if groundwaters become contaminated.
Chlorides, sodium, and calcium are the major substances in the brine
which are most 1ikely to contaminate groundwaters.

It is not known to what extent the brines may have organic chemical
contaminants in them. Spent brines (reinjection or disposal brines)
are reported by Dow to contain about seven parts per million of organic
carbon and 200 parts per million ammonia. Three parts per million of
ethanol and traces of methanol and acetone have been found in the

- spent brines.

Table 9 and 10 reflect the components of brine currently being
returned to underground formations by reinjection wells. We have no
information about the nature of substances injected previous to 1974
or of the nature of the production brines. ) .

Twenty-four losses of brine from these pipelines were reported to the

DNR between June of 1977 and November of 1978. The average volume of
each spill during this period was approximately 24,000 liters. We do

not have complete records as to the numbers, locations, and volume of
brine losses prior to May of 1977. It is possible that significant
losses may have occurred during that time period which are not documented.

One brine loss is known to have occurred in the Hemlock area in October
of 1978. The loss was discovered during a routine helicopter inspection
of the pipeline and was found to be caused by a weld failure. An unknown
amount of brine was spilled. Dow immediately began efforts to recover
the lost brine by pumping it from the ground surface and by installing

13 recovery wells to collect any brine that may have seeped into ground-
water. The quantity of brine lost and amount of fluid recovered is not
known at this time. An evaluation of conditions at this spill site was
to be made in early April, 1979.

Brine Production and Disposal

Wells owned by the Dow Chemical Company are used to transport brines to and
from rock formations .roughly 3,000 feet below ground level. Two such wells
are located 1 kilometer away from water Well No. 4, and there are-several
others at greater distances along /the pipeline routes. These operations
began in the 1950's. Since the early 1970's, they have been regulated by
the Geological Survey Division under the Mineral Well Act (Act 315) to mini-
mize the chances that ‘they could cause groundwater contamination.

According to the Geological Survey Division, it is unlikely that the fluids
deposited in bedrock formations by this system could migrate upwards: to ground-
water being used by -private wells. The primary basis for this Judgment is

the fact that there is an excess of 2,000 feet of shale between the Dundee. formation
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where brines are deposited and the upper aquifers which are used as water supplies.
The two wells nearest water Well No. 4 each received approximately 3 x 109
gallons of brine prior to the last few years when they have been used very
Tittle. Before such wells can be put in use again, Dow must satisfy the Geologi-
cal Survey that the well casings are sound and will deliver all brines into

the formation for which they are intended. This was done in October of 1978,
when Dow used one of the nearby wells for a short period of time. They demon-
strated the well to be intact by conducting casing inspection and cement bond
Togs and a radicactive tracer survey. With the permission of the Geological
Survey, they resumed use of one well (No. 81) in October of 1978. Shortly
thereafter, the concerns about groundwater in the Hemlock area were expressed

and the Geological Survey staff decided to close the well down. They had no
indication that this well was in any way affecting groundwaters. However,

they were aware of nearby oil and gas wells drilled to the Dundee formation

that might allow some escape of the natural formation brines. It was decided

not to allow the continued use of this well as an extra precaution for ground-
water supplies in the area.

Brine Production Operations have been making greater use of a deeper strata,
the Sylvania formation, in the last few years. Reinjection of spent brines
into the Dundee is being phased out in general and one of the reasons is the
Geological Survey's concern about the unknown status of abandoned wells in
the area. The general location of the formations used by this system are
illustrated in Figure 2 and the location of Dow's brine facilities in the
Hemlock area are shown in Figure 3.

Most of the brine wells of the Dow system have a small pond constructed next

to them. These can serve several purposes. Fresh water in them can be added
to the saturated brines brought out by production wells so that the salts do

not precipitate out as the brines cool. When accidental brine losses at the

well head occur, the ponds may be used to catch any spilled brine. Sometimes
the ponds receive the rinsing from the cleaning of drilling tools.

The potential for these ponds to contaminate groundwaters has not been fully
evaluated. In general, they are small and appear to have clay bottoms. Ponds
next to wells No. 50 and No. 81 were inspected on October 31, 1978, and the
following observations made:

The pond next to Well No. 50 is approximately 8 meters by 20 meters
and up to 1 meter deep and is enclosed by a broken down fence. Deer
tracks were numerous around the edge of the pond and aquatic insects
and Characeae noted in the water. The bottom was of clay type
material. A slight .oil sheen was seen and decomposing plant material
was scattered along the water's edge and bottom. Water samples showed:
specific conductance = 1,175 micromhos per centimeter, COD = 32 mg/1,
and TOC = ;ﬁ;&mg/].

Whether or not either of these ponds has ever contained hazardous substances
or if they lose water to the groundwaters js‘not known.
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Past Well Drilling Practices

For over a century, well drilling activities to explore and to develop the
various resources in the Saginaw County area have been widespread. Although
these practices in themselves may not cause contamination of groundwaters,
they might serve as a mechanism by which fresh water aquifers could become
degraded. This is particularly true when a deeply drilled well is abandoned
without properly being plugged. The open hole that remains can sometimes
serve as a path for contaminants to move from the surface down to the ground-
water. It might also make it possible for substances formerly confined to
deeper bedrock formations to migrate upward to aquifers originally free of
the substances.

It 1s unknown how many such wells were drilled, how many were properly plugged

when abandoned, or the locations of many of the wells. Drilling activities

which are known to have taken place in and around the Hemlock area are listed
?elg¥. Thg Tocation of any such known wells in the Hemlock area are indicated
n Figure 3. : : :

1. Brine - salt production

Since at least as early as 1859, when brine was being mined from
the Marshall sandstone formation in Saginaw County, deep wells
have been drilled to find and use this resource. Over the years,
several companies have been involved in this enterprise with
different degrees of success. Hundreds of salt wells were drilled.
At one time the State Salt Commission plugged as many of the wells
as could be found.

2. Coal exploration and mining

Beginning in the late 1890's numerous borings were made in the Saginaw
County area in search of coal. These penetrated much shallower than
the brine and o0il wells, generally less than.250 feet deep.

The majority of the known coal borings were done south of the
Hemlock area over six kilometers away from Well No. 4. One coal
boring has been reported to be 2.7 kilometers northwest of Well
No. 4, and there are indications that it did show coal.

3. 0i1 and gas exploration and production
In 1924 to 1925, oil was found in the Dundee formation. Several
exploratory wells were subsequently drilled throughout Saginaw
County including the Hemlock area during the 1930's and 1940°'s.
Many of the wells drilled in this effort are recorded with the

Geological Survey Division. One is located 0.4 kilometers south-
west of Well No. 4. This well was drilled to 3,900 feet in 1939
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and was unsuccessful in hitting a petroleum deposit. It is recorded
with the Geological Survey Division that the well was plugged in 1940
according to the standards that applied at that time but did cave-in in
1941 and was replugged. .

At least seven wells drilled for o0il and gas exploration purposes can
be identified within a 3 kilometer radius of Well No. 4. These are
shown on Figure 3. For any of these which are known to be plugged
after they were abandoned, it is difficult to conclude whether the
well is still adequately sealed to prevent the movement of substances
between rock formations.

HYDROGEOLOGIC FACTORS AFFECTING GROUNDWATER QUALITY

Salts found in upper bedrock formations are 1ikely to degrade aquifers in

the Hemlock area such as those used by Wells No. 4 and No. 1 for residential
water supplies. It is far less Tikely that substances found in deeper forma-
tions, either naturally or artificially, are contaminating the upper aquifers.

General Hydrogeologic Relationships

Glacial drift in the Hemlock area ranges from approximately 115 to 250 feet
deep as shown by well Togs. The drift is predominantly clay, but does include
various mixtures of sands and gravels. Water can be obtained from local
aquifers within the drift in some places, such as in the case of Well Nos. 6,
8, and 9, and the municipal wells. Water is also obtained from bedrock wells
as is the case with Well Nos. 1 and 4. Some of the major bedrock formaticns
and their characteristics in the Saginaw County area are:

Saginaw Formation (shales-sandstones)
Contains fresh water and coal deposits. Locally mineralized in the
Saginaw area and possibly contaminated due to salt wells.

Parma Formation (sandstone)
Contains brine, may have fresh water in some areas. Is not continuous
throughout the area.

Marshall Formation (sandstone)
Similar to Parma, contains brine but may have fresh water in some
areas.

Coldwater Formation (shales)
One of the major aquicludes in the area.

‘o
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Berea Formation (sandstone)
Contains brine.

Traverse Formation (limestones and shales)
Contains brine.

Dundee Formation (dolomite/limestone)
Used by Dow as a source of brine. Spent brines are returned to
this formation. 011 has been found in parts of formation.

In general, water from wells in the bedrock aquifer was found to be of lower
quality than the water from wells in the glacial drift. Chloride and dissol-
ved solids concentrations were found to increase with increasing well depth
as is illustrated in Figure 4. The bedrock wells show very high chlorides
and dissolved solids concentrations when compared to the drift wells.

Causes of Salt Water Movement

Salt water can migrate to fresh water wells by at least two means in the
Hemlock area. Fresh water withdrawn by water wells may be replaced over
with salt water from unconfined formations below the fresh water zone,
particularly during periods of low recharge. If the salt water aquifer

1s confined, the movement may still take place due to the presence of many
abandoned holes which may not be adequately plugged. Figures 5, 6, and 7
illustrate salt water movement to fresh water zones.

Geologic Cross Section

Figure 8 is a geologic cross section which shows a water well, an abandoned
o1l and gas well, and a brine disposal (repressurization or reinjection) well
in relation to the subsurface geology of the Hemlock area. The cross section
is made through water Well No. 1 and its exact location is shown in Figure 9.
This graphic presentation makes clear the following:

1. Salt bearing'formations (Parma and Marshall) exist within
1,000 feet of the aquifers being used for water supplies.

2, The Dundee formation which has received spent brines from
Dow Chemical is over 2,000 feet away (vertically) from the
aquifers used for water supplies.

3. Extensive shale formations separate the Dundee formation from
the upper aquifers.

4. An oil and gas exploration well near the water well and reinjec-
tion well has penetrated through all’ formations down to the
Dundee. It is not known if the plugging done in 1941 has com-
pletely sealed all formations or not.
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Water and Brine Ionic Composition

Brines of different origin vary in the ratios of inorganic ions within them.

If a brine enters fresh water, essentially a dilution process occurs, and the
jons are still present in the same ratios to each other as prior to the dilu-
tion. If two brines are mixed, it would, of course, be expected that the ionic
ratios would change. Figures 10 and 11 illustrate the ratio of ions in each
of the well waters, in the Parma and Marshall formation brines, and in spent
brine deposited in the Dundee formation by Dow.

From the diagrams, the following observations can be made.

1. Salts in the water wells are made up primarily of sodium chloride
with negligible amounts of calcium, particularly in the wells of
highest salt concentration (No. 4 and No. 1).

2. Parma formation brines are very similar in fonic composition-to
t2$ sqlts in the water wells; that is, they are primarily sodium
chloride.

3. Marshall formation brines are also primarily sodium chloride, but
do contain a recognizable amount of calcium.

4, Reinjection brine is primarily calcium chloride.

This analysis is supportive of the conclusion that upper bedrock formation
brines are 1ikely to be entering the aquifers used by area water wells and
thagfthe brines disposed of by Dow are not likely to be entering these
aquifers.

‘QUESTIONS NOT ADDRESSED BY THIS STUDY

In order to completely define -groundwater relationships in the Hemlock area,
several questions not addressed by this study would need to be answered.
Some of these questions may be:pursued at any time, particularly if new
evidence of artificial groundwater contamination is discovered.

Groundwater Movement

Groundwater gradients and velocities have not been determined as part of this
investigation. It could be inferred from the topography of the area that
groundwater movement will generally be toward the southeast and east following
Smith Drain, then northward. Velocities are not expected to be very great as
land surface and surface water elevations do not change greatly from this

part of the watershed to the discharge at Saginaw Bay (approximately a 13.7
meter fall in over 40 kilometers.)
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Area residents are of the opinion that their water quality changes quite
drastically over relatively short periods of time. Two samplings by this
study at 35 days apart are insufficient to establish any trends, but did not
show large differences in water quality. Some water quality data from Well
No. 1 was collected and analyzed by other labs at least 3 other times since
November of 1977. This data must be interpreted with caution, but does show
that water quality changes have occurred at this point in the aquifer, partic-
ularly near the end of 1978. The conductivity of water samples collected from
Well No. 1 for the bioassay was 50% lower than that measured in samples col-
lected just prior to and after the bioassay. If these measurements are valid,
it would be evidence of a significant change in the nature of the aquifer over
a short period of time. These relationships are presented in Figure 12.

Frequent sampling of this well over a Tong period of time can be undertaken to
document what variation of water quality does occur at one point in the aquifer.

Nature of Substances Transported in Brine System

At this time we have 1ittle evidence of what substances may have passed
through the Dow brine system since it was put into operation. Our knowledge
of the composition of the brine prior to its being used by Dow is especially
Timited. Dow has presented evidence that diethyl ether, freon, and trichloro-
ethylene are not present in any phase of their brine system. They have docu-
mented toluene and benzene to be present in raw (production) brines at concen-
trations of 180 ppb and 700 ppb, respectively. A more thorough investigation
of this system can be undertaken if it is deemed warranted.

CONCLUSION

This study has attempted to determine if aquifers in the Hemlock area show
evidence of artificial chemical contamination. Data collected thus far has
not shown any such contaminant to be present. The study was not intended to
be a thorough hydrogeological investigation or an assessment of the effects
of the use of these waters.
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FIGURE 3
WATER SAMPLING AND MINERAL WELL LOCATIONS
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FIGURE 4
DISSOLVED SOLIDS vs. WELL OEPTH
HEMLOCK GROUNDWATER  INVESTIGATION
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Figure 5 Figure 6
Salt Water Replacement : Salt Water Movement Through
of Freshwater Casing Leaks
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Figure 7
Salt Water Movement Through Abandoned Hole
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FIGURE 9
LOCATION * OF GEOLOGIC CROSS SECTION
HEMLOCK AREA
GROUNDWATER INVESTIGATION
MICHIGAN DEPARTMENT OF NQTURAL RESOURCES
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FIGURE 10

IONS IN WELL WATERS
GROUNDWATER INVESTIGATION
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FIGURE 11
MAJOR IONS IN BRINES
HEMLOCK  GROUNDWATER  INVESTIGATION
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TABLE 2

HEMLOCK GROUNDWATER INVESTIGATION
WATER SAMPLES COLLECTED BY DEPARTMENT OF NATURAL RESOURCES

DATE SAMPLE LOCATION PURPOSE

October 25 Residential water supply wells Chemical Analysis
(Numbers 1, 4, 6, 7 and 8) .

October 31 Municipal water supply wells Chemical Analysis
(Number 1, 2, and 3) -

Two ponds next to #50 Brine well Chemical Analysis
(labeled south pond & north pond) . .

Residential water supply wells Bioassay
(#s, 1, 4, 6, 7 and 8)

Reinjection brine spilled from Chemical Analysis
transmission pipeline

November 3 Residential water supply wells Bioassay
(#s, 1, 4, 6, 7 and 8)

November 6 Residential water supply wells Bioassay
(#s, 1, 4, 6, 7 and 8)

November 9 Residential water supply wells Bioassay
(#s, 1, 6, 7 and 8)

November 13 Residential water supply wells Bioassay
(#s 1, 6, 7 and 8)
; Residential well #6 Chemical Analysis
November 28 Residential water supply wells Chemical Analysis

(#s, 1, 4, 6, 7 and 8)
St. John's Lutheran Church, School, and
Parsonage, water supply well (#9).

GRK 3-1-79
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TABLE 5
WELL SAMPLES
RICHLAND TOWNSHIP WATER SUPPLY
OCTOBER 31, 1978

DEPARTMENT OF NATURAL RESOURCES

PARAMETER WELL NUMBER
} 2 3
Chemical Oxygen Demand (mg/1) 5 4 -6
Total Or anic Carbon (mg/1) nos 1.4 1.2 1.3
H (S, 7.7 7.7 7.7
N1trate-N1trite (mg/1) 0.005 0.003 0.005
Ammonia (mg/1) 0.22 - 0.25 - 0.38
Organic Nitrogen §m9/1 0.15 0.21._ 0.19
Total Phosphorus (mg/1 0.012 0.023 0.022
Chloride (mg/1) 45 45—~ 66
Total Sulfates (mg/1) 60 60 65
Conductivity (umhos/cm) 675 675 705
Sodium (mg/1) 81 81 110
Potassium (mg/1) 2.6 2.7 1.9
Calcium (mg/1) 51 52 37
Magnesium ?mg/l : 20 20 18
Carbonate : 0 0 0
Bicarbonate %mg/I) - 258 262 230
Todide (mg/1) 0.005 0.004 0.004
Fluoride. ? /1) ' 0.64 0.54 0.56
Boron (u /]? 400 300 500
Sulfide ?mg/]) <0.05 <0.05 <0.05
Phenol (ug/1) <0.1 0.1 1.0
Total Cyanides (mg/1) 0.0002 0.0004 0.0001
Total Cadmium (ug/1) <1 <1 <1
Total Chromium (ug/1) 3 4 2
Total Copper (ug/1) 7 9 3
Total Iron (ug/1) 740 270 220
Total Nickel (ug/1) <5 <5 <5
Total Lead (ug/1) <5 <5 <5
Total Zinc (ug/1) 1 22 7
Manganese (ug/1) 22 6 4
Antimony (ug/1) <5 <5 <5
Sitver (ug/1) 3 4 4
Titanium (ug/1) <25 <25 <25
Aroclor 1242 (PcB) {ug/1 U U U
Aroclor 1254 §PCB ug/1 u u u
Aroclor 1260 (PCB) (ug/1 0.3 0.5 0.4
PBB  (ug/1) v U U
Freon Extractable 0i1 (mg/1). L || U u
MBAS (mg/1) 0.015 0.015 0.015
Aromatic Amines (mg/1) U U u
Diethyl Ether (mg/1) U U u
Benzene (mg/1) U U U
Toluene (mg/1) u U U
Xylene (mg/1) u U u
U U 1)

Diethyl Benzene (mg/1)

-47-
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Page--2

Styrene (mg/1)

Vinyl Toluene (mg/1)
Chlorobenzene (mg/1)
Trichloroethylene (mg/1)
Freon (mg/l)

Butanol (mg/l)
Phthalates (DEHP) (mg/l1)
Phthalates (DNBP) (mg/1)
2,4,5-T (mg/1)

Picloram (mg/1)
Hexachlorobenzene (mg/1)
Nitrophenol (mg/l)

Pacaaaaa
o
N
F-3

agoacaaca

U means material analyzed for, but not detected

< means actual value is known to be less than value given
mg/l = milligrams per liter

ug/l = micrograms per liter

aadacdaa

0.032

dacaaa

dacaadad

0.024

daoaddaa
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TABLE 6 .

HEMLOCK GROUNDWATER INVESTIGATION

Reéidential Well Sample
November 13, 1978

Results of Laboratory Analysis

Well-No. 6 Ardmatic Amines = undetected
Volatile Hydrocarbon Scan = one unknown

halogenated compound present at less than
10 ug/1. -

-49-
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TABLE 8

ANALYSIS OF INITIAL DISTILLATE

COLLECTED FROM JUNGNITSCH STILL

(Water collected from Well #6)
November 28, 1978

" Dpistillate Samples Collected Over Timel

Parameter 1 _(DNR) 2_(vow) 3 _(DNR)
Carbon Tetrachloride  ug/l u (1.0)2 U (2.0) U (1.0)
Trichloroethylene ug/1 U (1.0) U (2.0) U (1.0)
Toluene ug/1 U (100) U (1.0) U (100)
Diethyl Ether ug/l’ U (100) U (5-10) U (100)
Freon ug/l U (1.0) U (5-10) U (1.0)
Aromatic Amines ug/l U (200) NA U (200)
Aniline ¢ ug/l U (200) NA U (200)

~

ISample #1 was the first 40 milliliters of distillate to come off still. Sample was analy~
zed by DNR lab. Samwple {2 was the second 40 milliliters of dictillate to come off still.
Semple was analyzed by the Dow lab. Sample #3 was the third 40 milliliters of distillate
to come off still. Sample was analyzed by Dow lab.

Zpetection limits for each parameter are in parentheses.

KEY:

U Material analyzed for, but not detected
NA Material not analyzed for in sample
ug/l = micrograms per liter
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TABLE 9

MICHIGAN DEPARTMENT OF NATURAL RESOURCES

WATER QUALITY DIVISION

Chemical Analysis of Brine Spill

Fremont Township, Saginaw County, Sec. 1, T1IN, R2E

October 31, 1978

A failure of a transmission pipeline carrying spent brine from the Dow
Chemical Company plant to reinjection wells occurred some time during the
week preceding October 31, 1978. DNR Staff from the Office of 0il and
Hazardous Materials Control in Mt. Pleasant responded to the reported
spill and supervised its clean—up. Staff of the Groundwater Compliance
and Special Studies section who were in the area at the time collected
samples of the spilled brine from pools on the ground on October 31, 1978.

The results of chemical analyses of the samples, which may reflect contam—
ination by ground cover and soils at the spill site, are as follows:

Total Organic Carbon 120 mg/1
Chloride 187,000 mg/1
Total Sulfate 940 mg/l
Specific Conductance 155,000 umhos /cm
Fluoride 4.8 mg/1
Sodium 30,000 mg/1
Calcium 105,000 mg/1
Freon extractable oil

& grease 6 mg/l
Total recoverable phenolics 640 ug/1
Total Cyanide <.01 mg/1
Total Cadmium Digested: <10 pg/l Undigested: <10 ug/l
Total Chromium Digested: 750 g/l Undigested: 420 pg/l
Total Copper Digested: 370 ug/l Undigested: 320 ug/1
Total Iron Digested:5000 ug/l Undigested: 5000 ug/l
Total Nickel Digested: <50 ug/l Undigested: 1200 ug/1
Total Lead Digested: <50 ug/l Undigested: <50 ug/l
Total Zinc Digested: 80 pg/l Undigested: 160 ug/l1
Manganese Digested: 130 ng/l Undigested: 380 ug/l
Antimony Digested: <50 ug/l Undigested: <50 pg/1
Silver Digested: 680 ug/l Undigested: 600 ug/l
Titanium : Digested: 600 ug/l Undigested: 3000 pg/1

ng/l = milligrams pexr liter i
Umhos = micromhos per centimeter
Hg/l = micrograms per liter

< = less than

GRK 2/22/79
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TABLE 10

CHEMICAL ANALYSIS OF REINJECTION BRINE

Source of Data:

Dow Chemical Company

#6 POND INJECTION BRiNE

Specific Gravity
Calcium Chloride
Magnesium Chloride
Sodium Chloride
Potassium Chloride
Lithium Chloride
Strontium Chloride

Boron

Rubidium

Bromide

Iodide

Organic Carbon
Inorganic Carbon
Ammonia ‘

1974

1.235
17.9 %
3.23 %
5.27 %
0.94 %
0.026%
0.52 %

295 ppm

13 ppm
173 ppm
14 ppm
7 ppm
3 ppm
200 ppm

1978

1.237
16.5 %
2,63 %
5.74 %
1.10 %
0.028%
0.43° %

280 ppm

12 ppm
166 ppm
8 ppm
7 ppm
3 ppm
200 ppm

The following elements were analyzed for but not

detected at the stated detection level of the

method used.

Sulfate
Iron
Cesium
Copper
Nickel
Aluminum
Manganese
Chromium
Zinc
Titanium

1974 1978
Detection Level Detection Level
30 ppm 30 ppm
1 ppm 1 ppm
20 ppm 20 ppm
4 ppm 1 ppm
8 ppm 1 ppm
20 ppm 10 ppm
8 ppm 1 ppm
8 ppm 1 ppm
40 ppm S ppm
8 ppm 1 ppm

~55~

11/10/78
C. E, Hamilton
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Senator ComeN. So here we have at least two groups of experts who
may come to different conclusions or be unable to reach some of the
judgments. I suppose it raises a perennial question and problem. Per-
haps we become so educated that we overlook some of the essential
simplicities. And I simply wanted to commend the two of you for
putting the kind of effort into this particular issue. I think for average
citizens to take the time, as Senator Levin pointed out, and the money—
perhaps not an overwhelming amount; but $4,000 out of your pocket
1s a significant amount of money. ~

That’s what we are paying taxes for. Theoretically, at least, you
are paying your tax dollars to State and Federal Governments so that
those agencies that are charged with the responsibility of developing
the expertise to fulfill those responsibilities. And here we have another
case of two average, I’d say better than average, people who have put
a lot of time and a lot of effort into trying to develop facts which make
sense, at least, to a person, a layman, in terms of drawing some inci-
dence and drawing conclusions from those incidences, which perhaps
the experts can’t agree upon. And yet it’s there and no one seems to
know why.

So I simply want to commend you and ask you one further question :
Who do you think should pay for the damages incurred here. You
mentioned. a lot of people who are afraid to come forward, understand-
ably so if they’re going to be denied disability ]l)la‘yments because of
chemical toxins, who do you think should pay ¢ Should it be the State
who has jurisdiction? Should it be the Federal Government? Should
it be the companies involved, perhaps, if there isany line of probability
or causative connective factor that can be drawn?

‘Who do you think should bear the responsibility for the damages
that have been suffered ; it’s $4,000 in your case—but let’s assume it’s
physical damage, people developing cancer, disability, loss of jobs?
Tn that case, who should be held responsible, in your judgment?

Mrs. Kruaer. I believe that we all must be responsible. First, I think
we as individuals are responsible for cleaning up, let’s say, our own
messes. Then T believe that industry and the chemical people should
also be made to be responsible for their byproducts, which I think in
many cases are recoverable and reusable, rather than just simply dis-
pensing and disposing of them.

As far as the medical problems of the patients, the people in the
area involved, they can no longer go on individually performing some
of these tests. So 1 believe we need qualified environmental doctors to
come in and do blood work, perhaps even biopsies, to produce back-
ground to make this total effort.

There again, all of us, I believe, are going to have to share in the
costs of this. It’s hard in many cases to say, OK, you’re to blame, you
must take care of this. ‘ '

Senator ComeN. I'm not asking for a legal judgment, because
that’s something that the law will provide for. But you've offered
your commonsense.

T guess one of the prohlems is that you may have a small firm that
doesn’t have the capital structure with which to pay for the damage
which may very well have been inflicted. And then, of course, the
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agency that would have had charge and responsibility and failed
to measure up to that responsibility—should that agency, which is
the arm of the State, be required to compensate individual owners?

Or should we go further than that, should we start passing Federal
laws which are in force and rules which have not been promulgated ?

~So I didn’t want you to try to structure a legal conclusion. That’s

for us to do and the courts to do. But rather, just your own common-
sense attitude. . : . ;

Mrs. JuneN1TscH. Senator Cohen, could I make a comment here?

Senator CoHEN. Yes. v

Mrs. JunenrTsca. The one thing that I’'m sure all the residents in
our area want is to be able to go back once again and turn on your
faucet and to be able to have a drink of water, instead of going
through a 314-hour process to get 1 gallon of water. A

Senator Couen. That’s all I have, Mr. Chairman. )

Senator Levin, Mrs. Kruger, the document that we placed before
you and placed in the record, labeled as exhibit A, is a letter that you
sent to the Environmental Protection Agency in December of 1977.
Did you ever receive a response to that letter ?

Mrs. Krueer. No, I did not.

Senator Levin. Part of that letter reads as follows:

I do not have conclusive proof as yet that our water supply is contaminated.
Let me suggest to you that I am not an isolated case, just that after 4 years of

. trying to solve problems, I'm finally learning the truth. I am observing things

in my immediate neighborhood that are truly frightening.

‘We have been living experimental research.

Was there any oral response? When I asked you if there was a
response, I meant writing. Was there any response at all ¢ _

Mrs. KruGEer. There was no response at all. But I have since learned
that it is indeed necessary to have a name. At the time all I had was the
agency, the general name and address, and not a specific individual.
So I kind of blame myself for not getting through to the proper chan-
nels, and I find that is extremely important to locate and follow
through, and to keep digging at those problems. v :

‘Senator LeviN. You shouldn’t have to do that continual digging. A
letter to an agency without a specific name on it should be perfectly
adequate. '

In paragraph 2, you cited problems of maintaining your dairy herd
which resulted in disposal of 70 head and small calves, which is over
50 percent. Does that mean 50 percent of your cattle died ?

Mrs. Krucer. No, sir, that means they were culled out because they
were no longer capable of continued production what with all the
various things that happened to them, '

What T am attempting to describe here, this was a consistent rate
year after year of a 50-percent turnover in my animals, not necessarily
all deaths. The death rate was about 10 percent.

Senator LeviN. What were the adverse health effects, briefly, that
you observed in those animals in that particular herd at that time?

Mrs. Krueer. Again, the death, weight loss, enlarged joints, lame-
ness, hair loss, low milk production, abortions, stunted growth, black
and brown teeth, toxic eyes, abnormal feet, abnormal white blood cell
counts, and inability to breed. . :
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Senator Levin. In paragraph 8, what do you mean by the phrase,
“When trace minerals are fed, some of the animals refuse to eat the
grain”? In other words, why would you feed trace minerals to these
animals? :

Mrs. Krucer. This is a normal part of dairy concentrates, that you

“do indeed feed as a nutritional supplement. My feed man and I have
discussed many times that I indeed did not feed enough, and I repeat-
edly told him that my animals could not tolerate it, that apparently
what they were already carrying in their systems—and as I tried to
force-feed, if you will, by these additional mineral supplements, I
would blow up legs, the cows would refuse to eat their grain, I would
totally throw off what little milk production T had left.

And it’s very hard to explain these things and get someone to
understand.

‘Senator Lisvin. In exhibit B you wrote to the State department of
public health : S

I'm weary of government’s inability to respond to inquiries for help. It is
becoming more apparent that the State doesn’t care what happens to its
constituents. ’

This is a letter dated January 24, 1978. What prompted you to write
in that manner? ,

Mrs. Krucer. T was searching for someone to get to, since I had no
response to my environmental letter. I picked a name at random out of
the Saginaw News. This gentleman happened to be Dr. Price. I was
thinking that I had to attach names to specific people, so that I could
-get on a one-to-one basis with somebody. You cannot get a response
from an agency’s name. You have to get through to the individuals
involved. ‘

Senator Levin. Could you estimate the number of inquiries that
you made to the State for assistance, written and oral ?

Mrs. Kruaer. I believe you have them all, Senator. I think you could
do that better this morning than I can. '

Senator Levin. I can’t testify. So could you estimate?

Mrs. Krueer. I believe I had 52 attached documents to my written
testimony.

Senator Levin. Exhibit C, which is in the record, is a letter you
wrote to John Isbister, Michigan Department of Public Health, in
February of 1978. In your prepared statement, which by the way will
be made part of the record—all prepared statements this morning will
be made part of the record, and we appreciate your oral summaries of
them—you indicated that you wrote this letter because Dr. Isbister
had not been informed of the health problems.

Had you previously informed the County Health Department of
those problems? '

Mrs. Krucer. T had discussed the situation, yes, with the local health
authorities. But there was no communication, apparently, down to the
State level. In fact, our county still does not believe that we have a
problem in Hemlock.

Senator Levin. On page 3 of that letter you wrote that you wished
that you could supply him with the answer relative to contaminants.
Did he ask you for the answer? -

Mrs. Krucer. That was the question that was always asked, if we
knew what to test for.
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Senator LeviN. He did not specifically ask you to give him, the rea-
son; you just indicated that you didn’t have the answer. Is that it?

S Mrs. KruaEr. No, but I certainly tried to uncover part of the answer,
enator. ~

. Senator LeviN. Did he ever indicate to you that he referred the

situation to other authorities for further action ?

Mrs. Krueer. No. Because of our actions, we continued to reinvolve
various agencies. It was taken on our testimony, rather than their
initiative.

Senator Levin. In the last paragraph of the letter, February 14,
1}!3; 8,(12;0u indicated then that you wrote everything you could as of
that date:

I will do whatever I can to assist you and the staff to give this priority. I again
request the procedure for biopsying myself if this is the only sure method of
determination.

Woas there ever a biopsy taken ?

‘Mrs. Kruger. Eventually, our local doctor did get the necessary
kits, but that was not done.

Senator Levin. In his response to you, dated February 23, 1978,
which is exhibit C-2, did he indicate that they could not do the type of
analytical screening for toxic substances for individuals except on an
exceedingly limited basis; is part of the problem the lack of facilities
to do this kind of work on a large-scale basis ?

Mrs. Krucer. This is correct. , ~

Senator Luvin. In December of 1978, you wrote our State represent-
ative, asking him to inquire as to the status of the mass spectrometer
unit in the laboratory of the Department of Natural Resources. What
led you to believe that the unit was inoperative?

Mrs. Kruger. As we appeared on a local television panel discussion,
we had a private conversation with the groundwater quality division
and, the health department. This came out as part of our private con-
versation. And that was my reason for pursuing it, because I thought
then he could address that situation and perhaps we could work it
both from an individual level and from our representative’s level.

Senator Levin. Was it Mr. Andrew Hogarth of the Water Quality
Divizsion of the DNR who indicated to you that the unit was inopera-
tive ;

Mrs. Krueer. Yes; it was.

. Seneator Levin. What was the response that you received to that
etter ¢

Mrs. Kruaer. I did get from Representative Bush’s secretary an
acknowledgement of that letter, but nothing concrete that I know of,
of additional followthrough after that.

Senator Levin. Mrs. Jungnitsch, in a letter from the DNR to you,
dated January 10, 1979, they indicated that an operable mass spec-
trometer would be a useful instrument for many environmental situa-
tions. Is that an accurate statement of that letter? You have that in
front of you,labeled exhibit E.

Mrs. JunenrTsch. Yes.

Senator LeviN. You had previously written them on December 18,
1978; is that correct ?

‘Mrs. JunenITscH. That’s correct.



184

Senator Levin. In the letter, you indicated that you were rural resi-
dents of Hemlock, that DNR had been in your area several times tak-
ing water samples, and that in your well they found aromatic amines?
And the volatile hydrocarbon? Because of their limited laboratory
equipment, they were not able to identify the specific type amine or
hydrocarbon. If the mass spectrometer were operable, this job could
be done; is that correct %

Mirs. JunentTscH. This is the way I understand it; yes.

Senator Levin. Do you know whether that mass spectrometer was
ever used for that purpose?

Mrs. Junentrsca. To my knowledge, it was not. And we were later
g)lii! that this mass spectrometer was donated to the Michigan State

olice.

Senator Lrvin. What other contact did you have with the DNR
besides that letter?

Mrs. JunentTsca. Repeated trips to Lansing with Carol Jean. They
were to our house several times collecting water samples. We had
several phone conversations.

Senator LeviN. Senator Cohen.

Senator Conen. Just a couple of points.

Mrs: Jungnitsch, what was your husband’s condition diagnosed as?

Mrs. JunentrscH. Guillain-Barre syndrome. '

Senator Comen. Not being familiar with the medical factors in-
volved, was there any casual connection described by the doctors be-
tween your -husband’s condition and the drinking water, for example ¢

Mrs. Junentrscr. I don’t understand your question.

Senator Comen. In other words, what do the doctors say caused that
condition ? I am not familiar with the disease.

Mrs. JunenirscH. This was the condition that many people devel-
oped after receiving the swine flu inoculation. My husband did not
receive a flu inoculation. We were never told where he got it. It’s one
of the viruses.

Senator Comen. Mrs. Kruger, you state that the county maintains
there is no problem ? :

Mrs. Krucer. That is correct.

Senator Conrn. Ts that right? Is it because, in your judgment, the
county lacks expertise in the field to make such an assessment? Let me
backtraéck. How many people are employed by Dow Chemical in that
county ? :

Mrg. Kruezr. I would say the majority of their employees are from
this area. T should also mention that, in addition to our area, I feel
that there are more residents than just us involved in this particular
thing, but in order to keep my credibility and to make a point of em-
phasis, we have indeed restricted it to our specific area.

Senator Conen. I guess the question I raised—I am not sure what
the answer is and it may be an unfair question as such. But in listening
to your testimony, I heard you say you presented this evidence to local
officials and they deny there is a problem. There may be a reasonable
basis for their denial. On the other hand, they may be acting out of
some fear that if the Environmental Protection Agency were to take
action if they had the jurisdiction to take action, or if the State of
Michigan took action, or if local county officials took action, this might
in some way have economic repercussions.
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And it brought to mind, as I was sitting here listening, a novel I
read some years ago, called “Jaws,” and the principle involved there
was not dissimilar if that were the case: Fear of the loss of economic
resources of a large industry—there it was tourism; here it might be
one of the largest employers—has prevented people from drawing
conclusions which otherwise the body of evidence might lead them to.
On the other hand, there may be no causal connection, and it may.be
coincidental and it may be improper to draw such a conclusion.

But I was not clear from your statement when you said that the
county maintains there is no problem, whether there were factors in
your mind which led the county to state that there was no problem.

Mrs. Krucer. I believe, from my point of view, that it’s the inability
to take a stand or maybe fear of—I don’t want to step on any toes; I
certainly have nothing personal against Dow. I don’t believe they
purposely did this; it’s just another one of these things that happened
that we now have to cope with.

But the point is that we must recognize it, and that’s what the
State and county officials in our area are failing to do. They want to
really bury their headsin thesand. ' ’

Senator Conen. Why do you think—I guess it comes back to the
question why do you think this is so, if, in fact, there is a causal con-
nection; if, in fact, you have the kind of damages that can be suffered
not only by animals, but by people and future generations? Why, in
your judgment, would State and local officials abdicate their responsi-
bility if, in fact, the facts are clear
- Mr. Krucer. Because they can’t go to the textbooks, they can’t go
to any background material, there is nothing for them to refer to. And
so you have to start somewhere. Leét’s make us, then, the basis.

Senator Cornen. What did you start with? You say there is nothing
to refer to. : :

Mrs. Krucer. I dug it out. I mean—— '

Senator Coren. That’s what I am getting at.

Mrs. Krueer. OK. But that takes time, dedication, involvement.

Senator. CoHEN. Are you saying, then, that the local officials, the
State officials who are charged with this responsibility don’t have the.
time, dedieation, resources? .

Mrs. Krueer. That’s correct.

Senator Couen. They do not have that?

Mrs. Krueer. No. I hate to say that they have desk jobs, but in some
instances I really do believe that is the case.

Senator Comen. That’s all.

Senator LeviN. Part of your written testimony is a report from
Raltech Laboratories ; is that correct

Mrs. Krucer. Correct. ‘

Senator Levin. That was a report that you paid for?

Mrs. Krueer. That’s right. ‘

Senator Levin. Where is Raltech Laboratories ¢

Mrs. Krucer. Raltech Laboratories is in Madison, Wis.

; Sen%tor Levin. Could you summarize the findings of that lab report
or us

.. Mrs. Krueer. Two Grand Rapids area chemists that we had been

dealing with got themselves certified as carriers, and one of them hand-
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delivered a specimen of water kept under constant temperature to Ral-
tech. And it was another shot in the dark, because I was so sure there
had to be something there. We had no idea; in fact, they also assured
me there is nothing in the water. The findings then came back: diethyl
ether, trichloroethylene, toluene, and 1,1,2-trichlorotrifluoroethane.

However, we did not specify quantitive results, and I am sorry now
at this point that we did not, because that has been kind of a point of
contention, that there are very minute trace elements.

Senator LeviN. The contention is that there may have been minute
trace levels, or do we know ?

Mrs. Krucer. We know neither. All we know is that they established
the fact that they were indeed there.

Senator Levin. Just to make sure that I can understand—not being
a chemist either—exactly what you said : You’re saying the Raltech Lab
report, which is part of your testimony, indicated at that time that
Raltech found diethyl ether, toluene, trifluorotrichloroethane, and
chloroethane ? :

Mrs. Krucer. Right.

Senator Levin. And trichloroethylene.

All right. First of all, did you pay for that report ?

Mrs. Kruekr. Yes, I did.

Senator Levin. Do you know whether it would cost more to have
sought a quantitative report ¢

Mrs. Krueer. I really don’t know.

Senator Levin. Do you know what laboratories charge to tell you
how many parts per million or billion there are?

Mrs. Kruaer. I am sorry, I can’t answer that. I don’t know if it’s
different to measure, or if they can do that on the chart that comes off
and read it.

Senator Conen. Could I just come back to one point, Mr. Chairman ?

In other words, I have got a sheet here which says “Suspect Chemi-
cals in the Hemlock Area Groundwater.” You had 1-year college train-
ing in the study of chemicals; you spent $4,000 of your own money.

Mrs. Krueer. Sir, T did not; T had high school chemistry, and T
dropped out of college chemistry after 2 weeks. [Laughter.]

Senator Conen. You had high school chemistry, spent $4,000 of your
own money, and the time and effort to make this determination; and
vou're saying that the county officials, State officials, Federal officials
don’t have the expertise, the resources, or the will to produce the same
sort of report?

Mrs. Krueer. No.

Senator Levin. T am not sure T heard the answer to the question.

‘Mrs. Krueer. I don’t mean to incriminate all these individuals,
because we are, again, just people. And it does take this type of dedi-
cation to dig these things out, and we all become involved in the mun-
dane, everyday, business office routine, whatever. And where I have
spent many, many night hours digging and following through, calling
people, rechecking, because this has been the sole project for me in
my spare time, so then, if you will, I have become the expert to now
help teach those other people to, in turn, help me.

Senator Comen. Has the county offered to hire you?
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Mrs. Krucer. No; I can’t get a job anywhere, and I do need one.
Senator LeviN. Your farm is no longer as productive, I gather?
Mrs. Krueer. Noj; it is not.

Senator Luvin. Do the citizens in your area feel the way you both
do about these problems?

Mrs. Kruaer. It has gotten to the point that, “Carol Jean, you can-
not quit ; you must go on.” And so someone appointed myself and also
Kathryn as spokesmen on behalf of all of us.

Senator Levin. Is there general support in the area for your efforts?

Mrs. Krueer. For those who have indeed serious health problems,
yes. But there again there is that portion of the community who have
no problems or are unaware of the depth of our investigation; then I
would say it’s negative in that area.

Mrs. JuNentrscH. One point that we should make here: Many of
our neighbors are employees of—and it is extremely unfair to expect
these people to come forward. And at one point when this whole
mess started, T was told on the phone that it would be a tremendous
economic hardship to the State of Michigan should this chemical
company be forced out.

Senator Levin. Who told you that?

Mrs. JuneNrrscH. This was in the same conversation with Dr.
Bloomer, when we discussed our blood serum evaluations.

Senator Levin. Who is Dr. Bloomer?

Mrs. Junenttsci. He is in our State testing laboratory.

Senator Levin. The State of Michigan?

Mrs. JunentrscH. The State of Michigan.

Senator Levin. What would you like Government to do that it
hasn’t? After your response we’re going to have to recess for about
10 minutes because there is a rolleall vote on the floor. -

Mrs. Krueer. I believe the most urgent thing is to do some testing
of the people—blood serum counts, this type of thing—and perhaps to
identify and have these blood tests sent later to a central agency and
be looked at by qualified doctors in an attempt to perhaps suggest
some treatment. 1

As far as additional testing, T believe that all our wells are avail-
able for whatever tests that need to be done if, in fact, some of these
compounds that did these things in the area are even traceable, we
may pick them up in some of the residues. .

But I believe at this point that the emphasis should be on the
people’s problems.

Senator Lrvin. Thank you.

- We are going to recess now until 11 because of a rollcall vote on
the floor of the Senate. We will resume at that time.

[Brief recess.] ,

Senator Levin. The hearing is now again in session.

We want to thank Mrs. Kruger and Mrs. Jungnitsch for coming.
We will excuse you at this time. If you are able to stay, we may have
some additional questions for you later.

Mrs. JonentrscH. Thank you.

Mrs. Krueer. Thank you, Senator.

[Related Hemlock item follows:]

53-361 0 - 80 - 13
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SUSPECT CHEMICALS IN THE HEMLOCK AREA GROUNDWATER

Chemical name Dow DNR! Raltech Labs Health Department
Dioxin. .. ______ Tests not taken to Tests not taken to Tests not taken to Tests not taken to
determine pres- determine  pres- determine  pres- determine presence
. ence or absence. ence or absence. ence or absence. or absence.
Diethyl ether_______________ Tested for, but not Tested for, but not Detected, quantita- Do.
detected. detected. tive levels not
measured.
Toluene._.. ... ... do . do. do____._______. Do.
1,1,2-Trifluoro- :
Trichloroethane. .______________ do . .. do.__ ... do.____________ Do.
Trichloroethylene________________ do .. do_ . do. Do.
Carbon Tetrachloride_.___________ do. . 3ppboc Tests not taken to Do.

determine pres-
ence or absence.

Hexachlorobutadiene__ ___________ do oo Tef‘ted for‘i butnot _____ do._ .. ______ Do.
etected.
Phenols.. ... ________ Testsnottakento 7.6ppb_________________ do. . Do.
. determine pres-
ence or absence.
Pentachlorophenol . ________ Tested for, but not  Tested for, but not _____ do__._l________ Do.
detected. detected.
Tetrachlorophenol ... _____________ do.____________ Tests not takento  _____ do.____________ Do.
determine pres-
ence or absence.
Trichlorophenol _____.____._______ do . Tested for, but not _____ do.______.____. Do.
detected.
Aroclor 1242 (pcb)__________ Tests not takento _____ do._________________ do_____________ Do.
. determine pres-
ence or absence.
Aroclor 1254 (pcb)_ ... ___.___ 1 do_ ... do Do.
Aroclor 1260 (pcb)... . oo do..coooo_0.5ppb_______________ do. Do.
PBB. . oo Tested for, but not __.do Do.
detected.
Phthalates.________________._____ do. o 32 ppbo do_ .. ______ Do.
Volatile hydrocarbon2. .. ________do..._.___.____ 10ppb.o do_.________ Do.
Aromatic Amines_________________ do ... .. 0.3mg_ _____._________ do. . _______. Do.
Total Coliform__.________________ do.________.___ 1900 COL/100ml.._______. doo o Do.
Freon extractable oil and
grease_____ .. ____._. do. oo 2PPM_ o do.____________ Do.
DDT. e o Tests not takento  ____. do. .. 0.04 ppb.
determine pres-
ence or absence.
DDE. e do. .. doo do_ . ________ 0.05 ppb.

1 Highest level measured.
2 Specific type of volatile hydrocarbon was not identified.

Senator Levin. At this time we would ask the following persons, if
they would, to come forward : Dr. Howard A. Tanner, Director, Michi-
gan Department of Natural Resources; accompanied by William
Marks, Jack Bails, and Dr. James Truchan. Also, Mr. Thomas F.
Schimpf, Assistant Attorney General for the State of Michigan.

TESTIMONY OF HOWARD A. TANNER, DIRECTOR, MICHIGAN DE-
PARTMENT OF NATURAL RESOURCES; ACCOMPANIED BY WIL-
LIAM MARKS, ASSISTANT CHIEF, BUREAU OF ENVIRONMENTAL
PROTECTION; JACK BAILS, CHIEF, ENVIRONMENTAL ENFORCE-

. MENT DIVISION; JAMES TRUCHAN, ENVIRONMENTAL SPECIAL-
IST; AND THOMAS F. SCHIMPF, ASSISTANT ATTORNEY GENERAL,
ENVIRONMENTAL PROTECTION DIVISION

Senator Levin. Dr. Tanner, we welcome you here. We wonder if you
would identify your colleagues with you this morning.

Dr. Tan~er. Thank you, Senator, Mr. Chairman.

Thomas Schimpf is on my far left, representing Frank Kelley, the
Attorney General; Bill Marks is on my left. I brought two staff mem-
bers particularly to talk about our legislation, the Michigan State legis-
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lation that is going forward in our efforts to control the future disposal
of hazardous wastes in our State. On my immediate right is Jack Bails,
Chief of the Environmental Enforcement Division, who will handle
many of the technical aspects of my testimony regarding our investiga-
tion program procedures. And to his immediate right is Dr. James
Truchan, of the staff.

Senator Levin. Thank you. You may proceed, and, if you can, please
summarize. We will put your entire statement in the record.

Dr. Taxnner. Thank you again, Mr. Chairman.

I am Dr. Howard A. Tanner, Director of the Michigan Department
of Natural Resources. I will have a brief summary statement. I have
my remarks printed, as well as a supporting report and supporting
photographs.

I thank you for this opportunity to present the Michigan Depart-
ment of Natural Resources’ programs associated with hazardous waste
management, particularly associated with the implementation of the
Resource Conservation and Recovery Act, or RCRA.

My prepared materials detail a number of serious problems that
Michigan has had to deal with in the past few years, and we have dealt
with those primarily on our own State and our own limited resources.
Tn the report there is substantial detail on 13 examples, but I want to
emphasize that those cases of investigation are not inclusive ; those are
~imply examples of the types of problems that we face associated
vith the production, transport, the storage, and the disposal of hazard-
ous wastes, particularly inappropriate disposal of hazardous wastes.

The Subcommittee has eig]it copies, which I refer you to, of colored
prints that T hope will display even more vividly a feeling, an under-
standing, an explanation of the kinds of problems we find ourselves in-
volved 1n. I would most sincerely like to testify to you this morning
that we have not solved all of our hazardous waste problems. We have
come a long way in the last few years, particularly the last two, but
we are a very long way from solving all of our problems.

I would sincerely hope that Federal help in the form and in the
statutes of RCRA and TOSCA legislation will provide some of the
sorely needed Federal assistance in our State. Basically, the things
that I would like to discuss in my summary are what actions we have
taken, how recent State legislation and funding have addressed the
problem, and finally where we would like to be in the future and how
we propose to get there. '

The attached report entitled, “Progress in Hazardous Waste Control
in Michigan,” details where my agency has focused our attention since
1977. Basically, the beginning point in this era, I guess, would be our
clean up of what we refer to as the Oakland-Ankersen in downtown
Pontiac, a so-called waste reclaiming facility which actually was an
accumulation point. We ended up with a bankrupt company with

“over 25,000 barrels of materials which we disposed of properly at great -
expense and substantial risk to employees. /

That was the first of our hazardous waste experience in my tenure,
and I think that we have gone on from there. And I would like, as T
begin to approach the end of my remarks, to call upon Jack Bails to
elaborate on some of those. I have also brought with me some copies of
Michigan legislation that addresses how we are going to deal with
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‘hazardous wastes in the future, which I think addresses rather well
some of the many deficiencies that we have discovered in the existing
statutes. That bill has passed both the Michigan House and the Michi-
gan Senate and awaits the Governor’s signature. Since he was a strong
supporter of the bill, I think we can assume that it will be signed in
the near future.

In the past 2 years, we have built, staffed, organized an extremely
active Division of Environmental Enforcement which Jack Bails
heads. We have focused on a review of the historical problems. We
have identified the deficiencies in State statutes. We have identified the
deficiencies in manpower and technical resources. And we have at least
been partially successful in obtaining new statutes and increased fund-
ing at the State level.

We think that we have now the basic tools to deal with the problems

- of hazardous wastes in the future, although let me emphasize that, in
our opinion, State monetary resources will always be limited, and the
cost of investigating and cleanup of old problems is beyond Michigan’s
ability to handle alone.

As we go through a number of the instances in question, please note
the majority of them, being old problems, are problems that have been
allowed to accumulate through inappropriate interpretation, inap-
propriate understanding of the hazards involved, and the inability
to deal with them basically in dumps of one type or another.

I would like to mention briefly the relationships of the Michigan
Department of Natural Resources and the regional offices of the En-
vironmental Protection Agency, particularly in regard to enforcement
and investigative actions. I must say that during the past 2 years of
our development of an active attack on our hazardous waste problems
that we’ve had our differences with EPA on enforcement. I would
also add that we have made great strides in moving beyond our dif-
ficulties and into a cooperative position.

Incidentally, I would invite you to have your staff investigate our
record of fines, penalties, damages, pollution control, facility construc-
tion that we have required corporations to go through in the past 2
years. I frankly am proud of this effort, and T would invite anyone to
review it carefully and thoroughly and make your own judgment.

However, despite these efforts, which we, I suppose, being somewhat
provincial, happen to believe are the best or nearly the best in the
Nation, we have frequently experienced what we feel is increased un-
justified eriticism from EPA. It seems they have tended to take a focus
on what we have not done and to approach those deficiencies in un-
favorable contrast to us, rather than concentrating on what we are
doing and how they can help usdo it. .

‘We believe that we have exercised good judgment in the s.electlon of
our priorities. We believe that our development of the most important,
the most serious, the most hazardous sites has been accurately done,
and that we have moved expeditiously with the resources that we have
available. I stress again that neither Michigan nor EPA will ever have
enough money to address all of the violations adequately and as
promptly as people would like to have us do. .

T think more recently, as RORA and TOSCA have placed EPA in a
responsive position in regard to hazardous wastes, our cooperation has
improved enormously. There are positive benefits developing in the
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relationship between EPA and the Michi%lan Department of Natural
Resources. I have met several times with the new Administrator, who -
is present here today, and I look forward to a 2-day meeting between
his staff and mine during the week of August 13. ) )

With this fresh outlook in the State-EPA relationship, we believe
that joint determination of priorities is the single most important
issue that we would like to have a'cooperative understanding with
EPA on. We would pick out what we believe to be the highest priority
items to be attacked first, and ‘we would hope that they would review
and concur or differ, if they find necessary, and we would make appro-
priate adjustments. p

If that priority list is jointly developed, then T would look forward
to technical support, laboratory support, and hopefully financial sup-
port in a cooperative and coordinated program.

1 would close by saying that I believe that Michigan has come a long
way. I believe that we compare favorably with any other programs in
the country, including Federal programs. That does not mean that our
programs are adequate. That does not mean that there aren’t many
more things that remain to be done. We believe, however, with the
additional resources, with the additional statutes, and with the deter-
mination we’ve had so far, that we’re competent to move forward and
produce a model program that will be an example for the rest of this
country, and we’re proud to be able to offer that to you this morning.

If T may, I would like to call on Jack Bails for some additional com-
ments as part of the summary statement.

Senator Levin. Mr. Bails?

Mr. Bamns. The report that is attached with copies provided to the
Subcommittee details the last 2 years in our progress we feel we've
made in hazardous waste controls since the first major incidents when
the State got involved in a cleanup program involving several thou-
sand barrels of toxic and hazardous materials. In that report. we talked
about a number of incidents, some of which have become infamous
outside our own State boundaries, particularly the Velsicol Michigan
Chemical operation at St. Louis, which also resulted in the PBB con-
tamination of both the environment and of livestock on farms from a
feed mixup. In addition to problems created by the feed mixup, the
company itself had problems at a plant site contamination at Pine
River and unfortunately we found out some time after the production
of PBB had stopped that large quantities had been dumped in the
nearby county operated landfill in which we are still studying the
problem. But it’s clear now the material was potentially leaching off
the landfill site and approaching nearby wells.

To date, the State has spent very nearly $60 million in attempts to
rectify the problems, compensate farmers, and in investigations asso-
ciated with the production of PBB at that site. The State currently has
a several-million-dollar law suit pending against the company. Our
agency took an action to revoke the discharge permit, because the com-
pany failed to install water pollution equipment to meet our demands.
The company closed their facilitv last year in Michigan.

The Story Chemical site in the Muskegon area—it was another
bankrupt facility. It went bankrupt again late in 1976. Our own
department people had to go over and extract the waste that had been
buried on that site. Unfortunately, there was severe water contamina-
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tion involved in nearby homes. There’s a photograph attached of
water taken about a quarter of a mile from the Story Chemical site.
That problem has not been resolved, despite the fact that we found
another company willing to buy the property and willing to put up
some money. They took off some of the wastes from the site. There
are still some wastes on the site. There is no acceptable water supply
for many nearby homes, and there is material yet to be excavated from
~ the ground.

The Hooker Chemical Co. problem is currently under litigation by
the State. It came to our attention much as the Hemlock situation has
come to your attention from citizens’ complaints. It took us some
2 years to fully develop the information as to the source of the prob-
lem, starting first with the surface water discharge and finding finally
that large quantities of materials had been dumped at the plant, site
over a period of 15 to 20 years, that had contaminated both the ground
water and seeped into White Lake.

We are also in litigation with another chemical company in
Michigan, Bofors-Lakeway, for very similar problems—disposing of
hazardous wastes on company property on sandy soils which has
leached into the ground water and a nearby stream. The State is ask-
ing for damages and clean up of that facility in a suit filed by the
Michigan Attorney General at our request.

We've had our problems with liquid incinerators, not only in Anker-
sen but at Berlin-Farro, where again there were large quantities of
stored material on the site and a liquid incinerator that simply did not
operate up to environmental standards. That facility was closed, and
there’s a pending court order for site clean up at that facility as well.

There are indicated a number of other incidents, again not covering
all of those that we’ve attempted to handle in the last 2 years, but
examples of production of hazardous waste problems, of disposal

roblems associated with hazardous wastes, problems in transport of

azardous wastes that have occurred in Michigan, to give you the
scope of the kind of problems we have to deal with. Throughout the
last 2 years, part of what we were doing was identifying where our
State’s shortcomings were, where we needed new statutes, where we
needed new expertise. )

We now have a new toxic wastes management bill, which passed
both the house and senate in Michigan. It’s in the Governor’s hands
for his signature, which calls for more or less a cradle-to-grave mani-
fest system for tracking of hazardous materials from the time they’re
produced to the time they’re adequately disposed of.

We now have a better legal handle on controlling some of these
problems in the future. But many of the past problems remain to be
Investigated, and it’s a very expensive and slow process to determine
what happened 20 years ago and what the impact is today and what
can be done to clean it up. g

One of the problems that we have to face is that many of the re-
sponsible parties are no longer viable. They have no assets, and the
State and/or the Federal Government is going to have to step in and
pay the cost of removing these materials from the environment that
are creating problems. We've also identified in this 2-year period
where we can best use Federal assistance—always money—but in ad-
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dition to that, we find that some of the capabilities in the technical
area are available to the Federal agencies but are not available to
us—particularly laboratory analysis of some of these more unique
and exotic compounds that we run into, verifying our analytical téch-
niques that have to be developed in each individual case, assistance in
the form of expert witnesses both within Federal agencies, EPA, and
FDA in some cases, but also the availability of witnesses which Fed-
eral agencies have used from time to time in the private sector. We
would like those made available to the State when we have particd]lar
problems.

We have not, for a number of reasons, had the kind of Federal
assistance we'd like to have had in the past. We feel one of the major
reasons was the restrictions that were placed on EPA in terms of
expenditures of their money and time and effort directed to surface
water discharges. Many of our problems in Michigan are related to
ground water and the disposal of hazardous wastes. P

Hopefully, now with RCRA we can look forward to more coopera-
tion at the Federal level to solve some of these extremely dangerous
situations we find ourselves in in Michigan. And I might add I don’t
think they’re unique to Michigan. I think you’ll find them in any
industrialized State. They may become worse in Michigan because
of some of our particular soil types being sand and the many people
who are dependent upon ground water in our State for their domestic
water supply.

So the same problems may exist in other States, but it comes to
our attention earlier, because it affects human health directly through
the water supplies.

Dr. TaxnEr. Senator, if T may, T would ask Bill Marks to explain

- the legislation that is ongoing in Michigan, if that is appropriate.

Senator Levin. If you could be brief. :

Mr. Marxks. Yes, Mr. Chairman. =

T think the most important thing about the legislation is not its
content but the process that was used to develop it. It was the process
that involved almost every interest of local government, those that
generate hazardous wastes, those that-treat hazardous wastes, the
regulators, and a consensus process developed which I think makes
it a unique piece of legislation, particularly in one area, because the
Michigan legislation provides for the siting of hazardous waste fa-
cilities. It establishes a system, and that system is a siting board, con-
sisting of local representatives, State representatives, appointed by
the Governor, and State agency people. They have to actually vote.

But Ithink the consensus of the legislation, conceived on that prin-
ciple, may make this siting provision workable. I think if it does,
that’s a unique piece of legislation. It provides for licensing haulers
and facilities. It creates a $30 million closure fund paid for by fees
on hazardous wastes. This fund will be used 15 years after a facility
closes. The determination will be made as to its future usability. If
it’s not deemed usable—in other words if it’s to be left untouched—
this maintenance fund, the State would take title-to the land and use
that fund to forever maintain it. I think that’s a good provision. It
of course provides for the manifest system. It provides for the rather
severe penalty system. ’ ‘ P -
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We've reviewed all of the legislation that’s been enacted to date in
the United States, and it is by far the most comprehensive.
[The prepared statement and attachments of Dr. Howard A. Tan-

ner follow:

STATEMENT OF DR. Howarp A. TANNER, DIRECTOR, MICHIGAN DEPARTMENT OF
NATURAL RESOURCES

Thank you for the opportunity to present testimony before your Committee on
Michigan’s problems associated with the hazardous waste management and the
implementation of the Resource Conservation and Recovery Act (RCRA).

In addition to the oral statement I will present to you, I have prepared mate-
rials for the Committee which detail a number of serious problems that Michigan
has had to deal with in the past two years largely on its own with very limited
Federal assistance. The thirteen problems cited in this report are by no means
all of the hazardous waste problems we have dealt with; however, they do pro-
vide an example of the types of issues we face with the production, transport,
storage and disposal of hazardous waste. :

In eight copies of this attached report, we have included colored prints of sites
so that you can better comprehend the complexity and size of these problems.
The volume of waste generated by a highly industrialized state such as Michigan
is enormous. Until you have seen what can accumulate at an unregulated waste
storage and disposal site in a matter of months, it is difficult to believe—these
color prints help put the problem in perspective.

I would like to testify that we have all our hazardous waste problems solved
in Michigan. We have come a long way in the past few years, but we are a long
way from solving all our problems. We hope that RCRA and TSCA legislation at
the national level will provide sorely needed federal assistance to our State.

I would like to discuss Michigan’s response to hazardous waste problems in
three time sequences :

1. What actions we have taken in the past two years to identify and cor-
rect problems;

2. How recent state legislation and funding has addressed the problems;
and finally,

3. Where we would like to be in the future.

The attached report entitled, “Progress in Hazardous Waste Control in Michi-
gan” details where my agency has focused our attention since 1977 when we
became involved in the first major hazardous waste cleanup project at a facil-
ity in Pontiac, Michigan, known as Ankersen Resource Systems, Inc. This report
also discusses the problem areas that still need attention. It enumerates the
State resources and deficiencies related to hazardous waste disposal problems ;
and it responds to the question, “What can the Federal government do to help?”
I will be happy to respond to questions that the committee may have on this
report either at the end of my presentation, or at a later date after members
have had an opporunity to study the report in detail.

I have also brought two copies of new Michigan legislation controlling the
production, transport, storage and disposal of hazardous waste for committee
staff to review. The bill is currently being prepared in final form for signature
by the Governor. The copy we have provided you is reasonably close to the final
version which was hurriedly passed by the Michigan Senate last week before the
summer recess. This new Act follows close on the heels of a new solid waste
management act passed in January of this year in Michigan. Together, these
two statutes cover the cradle to grave concept of industrial liquid and solid waste
disposal. Many of the legal deficiencies identified during the past two years con-
cerning the control of hazardous waste have now been rectified.

Finally, this new state hazardous waste management bill addresses primarily
the future. It provides for a manifest system which will enable the State to
monitor the production, transport, storage and final disposal of hazardous waste.
In addition, it establishes a mechanism for the siting of hazardous waste disposal
facilities in the State ; and authorizes the State to construct such faciilties should
private enterprise fail to do so.

Briefly in summary, Michigan has had an active program in the control of
hazardous waste. In the past two years, we have stepped up investigation and
enforcement activities focusing on historical problems which threatened public



