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1. PUBLI C HEALTH STATEMENT
1.1 WHAT IS NNl TROSODI METHYLAM NE?

N-Ni trosodi net hyl amine is conmmonly known as NDVA. It is a yell ow
liquid which has no distinct odor. It is produced in the U S. only for use
as a research chemical. NDVA was used to nmake rocket fuel, but this use
was stopped after unusually high levels of this compound were found in air,
wat er, and soil sanples collected near a rocket fuel manufacturing plant.
NDMA i s, however, unintentionally formed during various manufacturing
processes at many industrial sites and in air, water and soil fromreactions
i nvol ving other chemicals called al kyl am nes. Al kyl am nes are both natural
and man- nade conpounds whi ch are found wi dely distributed throughout the
envi r onnent .

NDVA does not persist in the environment. Wien NDMA is released into
t he at nosphere, it breaks down in sunlight in a matter of m nutes. Wen
rel eased to soil surfaces, NDVA may evaporate into air, break down upon
exposure to sunlight, or sink into deeper soil. NDVA should break down
within a few nonths in deep soil. Wien NDVA is released into water, it may
break down upon exposure to sunlight or break down by natural biologica
processes. The rate of breakdown in water is not known. More infornmation
can be found in Chapters 3, 4 and 5.

1.2 HOWMGHT | BE EXPCSED TO N- NI TROSCDI METHYLAM NE?

I nformati on suggests that the general popul ation may be exposed to NDVA
froma wide variety of sources, including environnental, consuner, and
occupational sources. At this tinme, NDMA has been found in at |least 1 out
of 1177 hazardous waste sites on the National Priorities List (NPL) in the
United States. Under certain conditions, NDVA may be found in outdoor air,
surface waters (rivers and | akes, for exanple), and soil. The primary
sources of human exposure to NDMA are tobacco snoke, chew ng tobacco, diet
[cured neats (particularly bacon), beer, fish, cheese, and other food
items], toiletry and cosnetic products (for exanple, shanmpoos and
cl eansers), interior air of cars, and various other househol d goods, such as
detergents and pesticides. In addition, NDVA can formin the stomach during
di gesti on of al kyl am ne-contai ning foods. Al kylam nes are naturally
occurring conmpounds which are found in sone drugs and in a variety of foods.
Infants may be exposed to NDVA fromthe use of rubber baby bottle nipples
and pacifiers which may contain very small anounts of NDMVA, fromingestion
of contami nated infant formulas, and from breast m |k of sonme nursing
not hers. Very |low | evel s of NDVA have been found in sone sanples of human
breast mlk. QOccupational exposure may happen in a | arge nunber of places
i ncluding industries such as tanneries, pesticide manufacturing plants,
rubber and tire manufacturing plants, alkylam ne manufacture/use industries,
fish processing industries, foundries, and dye manufacturing plants.

Resear chers maki ng or handling NDMA may al so be exposed to this conpound if
It passes through the rubber gl oves they wear during |aboratory work. NDVA
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has been found in groundwater sanples, in amounts of 10 parts NDMA per

billion parts of water, at one or nore hazardous waste sites on the
National Priorities List (NPL). No infornmation is avail abl e about
contam nation of soil, drinking water, irrigation water, sewers, storm

drains, or the human food chain with NDVA near NPL sites. For npre
i nformation, refer to Chapter 5.

1.3 HOW CAN N- NI TROSODI METHYLAM NE ENTER AND LEAVE MY BQDY?

NDVA can enter the body when a person breathes air that contai ns NDVA
or when a person eats food or drinks water contani nated with NDVA. NDVA can
al so enter the body through the skin after contact with rubber articles that
contain NDVA. Experinments in animals have shown that after being given by
mout h, NDMVA enters the bl oodstream and goes to many organs of the body in a
matter of mnutes. In the liver, NDMA is broken down into other substances,
nost of which | eave the body within 24 hours in air exhaled fromthe |ungs
and in urine, along with the NDVA that is not broken down. Little is known
about what happens to NDVA that enters the body through the skin or through
contam nated air. Al though vapors of NDVA are broken down w thin m nutes
after exposure to sunlight, if NDMA is spilled at a waste site and
evaporates, a person nearby can be exposed to NDVA before it disappears from
the air. The nost inportant and probably the nost harnful way of coning
into contact with NDVA seens to be by eating contami nated food or drinking
contam nated water. Further infornmation on how NDMA can enter and | eave the
body can be found in Chapter 2.

1.4 HOW CAN N-NI TROSODI METHYLAM NE AFFECT MY HEALTH?

NDMA is very harnful to the liver of animals and humans. People who
were intentionally poisoned on one or several occasions wth unknown |evels
of NDMA in beverage or food died of severe liver damage acconpani ed by
internal bleeding. Animals that ate food, drank water, or breathed air
containing high | evels of NDVA over a period of days or several weeks al so

devel oped serious, non-cancerous, liver disease. \Wen rats, nmce, hanmsters,
and other animals ate food, drank water, or breathed air containing |ower
| evel s of NDVA for periods nore than several weeks, |iver cancer and | ung

cancer as well non-cancerous |iver damage occurred. The high |evel short-
termand | ow | evel |ong-term exposures that caused non-cancerous |iver
damage and/or cancer in animals also usually resulted in internal bleeding
and death. Although there are no reports of NDMA causi ng cancer in humans,
it is reasonable to expect that exposure to NDVA by eating, drinking, or
breat hi ng could cause cancer in humans. Mce that were fed NDMA during
pregnancy had offspring that were born dead or died shortly after birth.
However, it is not known whether NDMA coul d cause the death of hunman babi es
whose not hers are exposed during pregnancy. It should be realized that
exposure to NDMA does not nean that any effect on health will definitely
occur.
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1.5 |S THERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN EXPOSED TO
NI TROSODI METHYLAM NE?

The presence of NDMVA can be detected in blood and urine by a test, but
this test is not usually avail able and has not been used as a test for
human exposure or to predict possible health effects.

1.6 WHAT LEVELS OF EXPOSURE HAVE RESULTED | N HARMFUL HEALTH EFFECTS?

The anounts of N-nitrosodinethylanine in air, drinking water, and food
that cause known health effects other than cancer in humans and animals are
summari zed in Tables I-1, 1-2, I-3, and 1-4. These anpunts are expressed as
parts of NDVA per mllion parts of air, water, or food (ppm). As seen in
Tables | -1 and | -3, the anmounts of NDMA in air, water, or food that result
in health effects in hunmans are unknown. As seen in Table 1-2, short-term
exposure of animals to air containing NDVMA produces |iver damage and deat h.
Toxic effects of long-termexposures of aninals to air containing NDVA are
unknown. As seen in Table |-4, short-termor |ong-term exposure of animnals
to water or food containing NDVA is also associated with serious effects,
such as liver disease and death. Mdre information on |levels of NDVA that
cause harnful effects in animals is presented in Chapter 2.

1.7 WHAT RECOMMENDATI ONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT HUVAN
HEALTH?

The Federal governnment has issued guidelines and rules to protect human
health from exposure to NDVA in water and in food. The U S. Environnent al
Protection Agency (EPA) has set linits on the anounts of NDVA in water such
as | akes and streans. The EPA controls the rel ease of NDVMA. Rel eases or
spills of one pound or nore of NDVA nust be reported to the Nationa
Response Center. The Food and Drug Administration (FDA) has set a limt of
10 parts of NDMVA per billion parts of barley nmalt (ppb). Further
i nformati on on Federal and state regulations can be found in Chapter 7.

1.8 WHERE CAN | GET MORE | NFORVATI ON?

If you have nore questions or concerns, please contact your State
Heal th or Environnmental Departnent or:

Agency for Toxic Substances and Di sease Registry
Di vi si on of Toxi col ogy

1600 difton Road, E-29

Atl anta, Georgia 30333
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TABLE 1-1. Human Health Effects from Breathing
N-Nitrosodimethylamine¥

Short-term Exposure
(less than or equal to 14 days)

levels iﬁ Air (ppm) Length of Exposure Description of Effects

"The health effects resulting
from short-term human
exposure to air containing
specific levels of NDMA
are not known.

Long-term Exposure
(greater than 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects

The health effects resulting
from long-term human
exposure to air containing
specific levels of NDMA
are not known.

*See Section 1.2 for a discussion of exposures encountered in daily
life,




5

1. PUBLIC HEALTH STATEMENT

TABLE 1-2. Animal Health Effects from Breathing
N-Nitrosodimethylamine

Short-term Exposure
(less than or equal to 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects*
16 4 hour Liver damage and death in
dogs.

Long-term Exposure
(greater than 14 days)

levels in Air (ppm) Length of Exposure Description of Effects

The health effects resulting
from long-term animal
exposure to air containing
specific levels of NDMA
are not known,

*These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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TABLE 1-3. Human Health Effects from Eating or Drinking
N-Nitrosodimethylamine*

Short-term Exposure
(less than or equal to 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects

The health effects resulting
from short-term human
exposure to food containing
specific levels of NDMA
are not known.

Levels in Water (ppm) The health effects resulting
from short-term human
exposure to water containing
specific levels of NDMA
are not known.

Long-term Exposure
(greater than 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects

The health effects resulting
from long-term human
exposure to food containing
specific levels of NDMA
are not known.

Levels in Water (ppm) The health effects resulting
' from long-term human
exXposure to water containing
specific levels of NDMA
are not known.

*See Section 1.2 for a discussion of exposures encountered in daily
life.
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Animal Health Effects from Eating or Drinking

N-Nitrosodimethylamine

(less

Short-term Exposure
than or equal to 14 days)

Levels in Food (ppm)

Length of Exposure

Effects*

75

Levels in Water (ppm)

20
50

Description of

1 week Liver damage in rats.
1 day Liver damage in hamsters.
1 week Death in mice.

Long-term Exposure

(greater than 14 days)

Levels in Food (ppm)

50
160

Levels in Water (ppm)

5.5
20

Length of Exposure Description of Effects*
5 months Liver damage in mice.
62-93 days Death in rats.
30 weeks Death in rats.
28 days Liver damage in hamsters.

*These effects are listed
observed.

at the lowest level at which they were first

They may also be seen at higher levels.




