Mathematical Models of Radionuclides
in Milk

E. K. HARRIS, Ph.D., D. S. LICKING, B.S., and J. B. CROUNSE

N a recent report Campbell and associates (7)
summarized specific radionuclide activities
determined in monthly milk samples collected
in milksheds serving New York City, Cincin-
nati, St. Louis, Salt Lake City, and Sacramento.
In each milkshed all samples collected have
come from the same group of farms within a
small geographic area. Sampling at these loca-
tions began in May 1957 and is continuing, and
new sampling stations in the milksheds of
Atlanta, Austin, Tex., Chicago, Fargo, and
Spokane were added in July and August 1958.
At each station, concentrations of strontium 89,
strontium 90, cesium 137, barium 140, and iodine
131 have been measured as micromicrocuries per
liter.

This report discusses several mathematical
models constructed to describe the month-by-
month fluctuations observed in specific nuclide
concentrations at each sampling site. So far,
these models have been applied only to the
short-lived nuclides, strontium 89, barium 140,
and iodine 131. Only data from the original
five milksheds have been included since the
other stations do not provide a sufficiently long
record of the short-lived nuclides to test these
models. Since methods of chemical determina-
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tion were not standardized until August 1957,
measurements obtained during the ensuing 17
months, through December 1958, were used to
estimate parameters; results from January
through September 1959 provided a test of the
model’s predictive ability.

Concentrations of short-lived nuclides ob-
served in milk during these months are plotted
in the charts, and the points are joined by solid
lines. Data for August 1957 through April
1958 were taken from the report by Campbell
and associates (Z) ; those for May 1958 through
September 1959 are now in press (2). (Data
for August 1957 through February 1959 were
also published in congressional hearings (3a).)
Since the published measurements of strontium
89 were not corrected for decay between times
of collection and counting, they appear lower
than the corrected values used in this analysis.

Factors Included in the Model

It is not difficult to list a number of factors
which have probably influenced the observed
concentrations of short-lived radionuclides in
milk. Among these are (a) the pattern and
characteristics of the nuclear weapons tests held
by the United States, United Kingdom, and
U.S.S.R., (b) variable trajectories of radio-
active material produced by individual weapons
tests, (¢) variable detention times of such mate-
rials in the upper air, () radioactive decay,
(e) local monthly precipitation, and (f) feed-
ing practices of cattle in the milksheds where
samples have been collected. More subtle in-
fluences may be the distribution of radionuclides
according to the height of pasture vegetation,
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affecting the month-by-month availability of
these elements, and perhaps seasonally variable
discrimination by cattle between calcium and
radiostrontium.

All of these plus many other influences of an
ecologic, meteorologic, or metabolic nature
have doubtless played roles in determining the
reported concentrations, assuming, of course,
that composite samples from collecting stations
adequately represent the milk produced in the
area and that the chemical methods of analysis
have been reliable. However, if we propose to
construct a practical model for describing

‘nuclide concentrations in milk, it becomes neces-
sary to include only those factors about which
reasonably full knowledge exists or can be ob-
tained for each milkshed.

Of the six factors listed above, only (2), (d),
(e), and (f) even partly meet this condition.
The following sources provided information on
them:

Weapons tests. A recent authoritative list
(4) gives date, location, and approximate en-
ergy yield of nuclear weapons tests from 1945
through 1958. For this study, tests have been
classed into two groups, those occurring inside
continental United States and those occurring
outside. Wherever possible, tests in each cate-
gory were assigned a score value in an attempt
to classify them according to yield. The scoring
scheme, given in the following tabulation, is
obviously crude, particularly with respect to
outside tests.

Inside continental United States

Yield Score
<5 Kkilotons — 0
5 kilotons-1% nominal* or well below nominal.__ 1
About half nominal . 2
Less than nominal or above half nominal______ 3
Nominal 4
Above mnominal 5
Several times nominal 9
Outside continental United States

No yield given ——_—— 1
Moderate, moderate to high, or not in megaton

range - 1
Relatively high, large, megaton range, hydro-

gen bomb, or substantial size_______________ 2

! Nominal=20 kilotons

A lapse of 2 weeks for inside tests and 1
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month for outside tests was assumed to have
occurred between the date of a weapons test
and the time when its fallout might have af-
fected the nuclide concentration in milk of cows
on pasture. A shorter time lapse might have
been more accurate for some tests, but calcula-
tions with both shorter and longer lapses indi-
cated that 2 weeks and 1 month were the best
uniform choices.

We have further assumed that essentially all
the fallout of short-lived nuclides occurs im-
mediately following these lapses, moderated in
amount by available precipitation. Martell and
Drevinsky (§) maintain that short-lived fall-
out in the United States from Pacific and Soviet
tests is of stratospheric origin and may reflect
up to several months of upper air storage (see
fig. 1 of their paper). Data on strontium 89
during the spring of 1959 in milk samples from
St. Louis, Cincinnati, and Sacramento milk-
sheds appear to confirm this hypothesis. In
these or similar circumstances, the assumption
that all fallout will occur shortly after the test
may represent an invalid simplification. How-
ever, it will be seen to work fairly well when
applied to observed concentrations derived from
many series of weapons tests. This point will
be discussed later.

Radioactive decay. The half-lives of stron-
tium 89, barium 140, and iodine 131 are known
to be (approximately) 54 days, 12.8 days, and 8
days, respectively. With respect to these nu-
clides, the contribution from any nuclear weap-
ons test was assumed negligible after 12 months.

Local precipitation. Data on daily precipita-
tion (in inches of water equivalent) for each
milkshed county were obtained from local cli-
matologic summaries issued monthly for each
State by the U.S. Weather Bureau. The index
used was average monthly precipitation per
county over the entire milkshed area.

Feeding practices. The estimated proportion
of cows on pasture in each milkshed, by month,
was the only index used. The estimates, given
in table 1, were based on individual farm sur-
veys conducted by local health officers or dairy
plant officials (7). Animals in the barn were
assumed to be feeding on locally harvested
grain plus supplement, an assumption largely
verified by information supplied during the
farm surveys. A uniform harvest date of Au-
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gust 15 was applied as needed in developing the
models. Any such date would be of no conse-
quence in southern States where cows are on
pasture all year round.

Construction of a Model

A model incorporating these factors may per-
haps best be developed through an example.
Suppose that we wish to account for the ob-
served concentration of strontium 89 in milk
from the St. Louis area during October 1958.
Recall two assumptions: one, that 2 weeks and
1 month elapse before radioactive material from
tests inside and outside the United States affect
the milk and, two, that local feed is harvested
about August 15. It follows that all cows in
the milkshed have been exposed to accumulating
and decaying fallout from month-after-month
testing programs prior to July 15 (outside
tests) or August 1 (inside tests), 1958.

During October in the milkshed serving St.
Louis, an estimated 45 percent of the cows are
on pasture. The remaining 55 percent are as-
sumed shielded from any immediate effects of
tests between August 1 and October 1 (date of
milk sample collection was October 15), al-
though each cow in this 55 percent group was
probably on pasture for some time during this
2-month period. We are assuming, therefore,
that each month’s concentration of radionu-
clides in the milk reflects only those ingested
shortly before collection of the sample. This
assumption accords with statements by C. L.
Comar (3b), who reported results of an experi-
ment on dairy cows indicating that 96.5 percent
of strontium 90 eaten by a cow is eliminated
within a day in the feces or urine and about 1

percent in the milk, while almost all the re-
mainder is deposited in the bone.

Let w,; denote the yield score assigned to the
latest inside test prior to October 1, 1958, where
the subscript j refers to the test date. Multiply
w,; by its decay factor ¢ where ¢;; denotes
the elapsed time between the test date and the
date of sample collection and A is a radioactive
decay constant equal to 0.691 divided by the
half-life in months (thus, A=0.39 for strontium
89). Summing such products for tests back to
August 1 and multiplying this sum by 0.45 com-
putes that part of the contribution from inside
tests to strontium 89 in milk through the pas-
tured group of cows in the St. Louis area during
October 1958. The remaining contribution is
calculated by summing similar products (mul-
tiplied by unity rather than 0.45) for tests
between October 1957 and August 1,1958. An
identical operation with respect to outside tests
scored as ., starting with the latest test prior
to September 15, 1958, completes the total con-
tribution of strontium 89 activity.

So far the model has taken no account of
monthly fluctuations in precipitation. This
factor may be included in either of two ways:
One, multiply each yield score, w,; or w,j, by
the monthly local precipitation covering the
fallout date for that test, for example, August
precipitation for an outside test on July 15 or
July precipitation for an inside test on July 10;
or, two, multiply each summed product, say

2 wye Nk,
7

by the index during the 4th month, that is, the
month of sample collection. The first of these
procedures has been adopted. It isthe more log-

Table 1. Estimated proportion of cows on pasture, by month and State

State Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.
Wiseonsin_ _____________ 0.000.00 | 0.00]|0.32[0.92[0.95]0.95([0.95|0.95]| 0.50 | 0.00 0.
Texas__ ________________ 1.00{1.00|1.00|1.00]|1.00| 100|100} 1.00 | 1.00 | 1.00 | 1.00 1
North Dakota and Min-
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ical in view of our assumption that essentially
all the short-lived fallout from each test occurs
immediately following a defined lapse period.

Finally, to convert the weighted yield scores
to micromicrocuries of activity per liter of milk,
we multiply the separate contributions from in-
side and outside tests by scale factors a, and a.,
respectively. At this point, then, the model
for a specific nuclide may be expressed as
follows:

Aug.1 k=%
Yu=a (l D rywyeMirtpy > thwue—)""">
=k—12 i>Aug.1

July 15 . k=1 s
+a2t(,kimruw2je_)‘ ik"l"pikj > 57'41’10210 ik

>July 1
(1]

where

Y denotes the concentration of the given
radionuclide during the %Zth month in the ith
milkshed,

Pk Tepresents the estimated proportion of cows
on pasture during the Zth month in the ¢th
milkshed, and

r¢; denotes average precipitation in inches of
water over the sth milkshed during the month
of fallout from the jth test.

The other symbols have already been defined.

The coefficients a,; and a,; are estimated by
ordinary least squares, the quantities in paren-
theses serving as the two independent variables.
Equation 1 is written for an individual milk-
shed, allowing separate coeflicients to be esti-
mated for each shed.

This model requires that each weapons test
be handled individually although many small
tests were assigned a score of zero. Therefore,
many calculations of elapsed times, decay func-
tions, and subsequent products and sums were
necessary for each of the 15 nuclide-milkshed
combinations. To expedite computation, the
model was programed and run on an electronic
computer.

Simpler Models

If local precipitation, though not constant,
were always sufficient to return to earth an
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amount of short-lived radioactive material
roughly proportional to the yield of the test
from which it originated, the coefficients a,; and
a»¢ would include this proportional factor, and
there would be no need to introduce precipita-
tion explicitly. This slightly simpler version of
model 1 will be called 1a.

Comparison of the charts with table 1 shows
that the seasonal pattern of observed concen-
trations tends to follow similar changes in the
proportion of cows on pasture. This finding
has been further supported by data from At-
lanta and Austin (2), where cows were almost
always on pasture. In these cities, short-lived
nuclide concentrations did not decline during
the winter months. The general correspond-
ence between short-lived nuclides in milk and
the proportion of cows on pasture indicates
that by far the greatest amount of activity is
derived from feed or air rather than surface
waters. This agrees with findings by Comar
and associates (6).

Relying on the feeding practices index to ex-
plain the general seasonal pattern, one may call
upon local precipitation during the month of
sample collection to account for monthly devia-
tions from the seasonal level. We might then
be able to describe observed fluctuations in nu-
clide concentrations with a much simpler
model, ignoring entirely the schedule of weap-
ons tests.

These two factors, the proportion of cows on
pasture and monthly precipitation, may be
combined in a variety of forms. Two basic
models are:

Ya=aparx [2]
and
Ya=apataric [3]

where the a’s, as before, are scale coefficients to
be estimated by least squares.

Model 2 asserts that the concentration of any
nuclide in milk collected during a given month
will be zero if precipitation is zero during that
month or if all cows are kept in the barn.
Model 3 allows these factors to operate inde-
pendently. Another formula, obtained by add-
ing equations 2 and 3, will be referred to as
model 4. These models would not apply to
strontium 90 and cesium 137, which have not
shown the marked fluctuations characteristic
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Figure 1. STRONTIUM 89: Observed and expected concentrations in samples of milk from specified
milksheds, August 1957-September 1959
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of the short-lived material even during months
when both p4 and 7:; were zero in a given milk-
shed. Addition of a linear time trend (a+b¢)
might overcome this difficulty and also describe
the gradual increase in strontium 90 and cesium
137 levels observed during this period of time.

Results of Model Fitting

Results of fitting model 1 and its simpler
version la, in which precipitation is not ex-
plicitly included, show that the former was not
uniformly superior. Model 1 showed substan-
tially better agreement with the strontium 89
data in St. Louis and Sacramento, and slightly
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Figure 2. BARIUM 140: Observed and expected concentrations in samples of milk from specified
milksheds, August 1957—September 1959
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better agreement in Cincinnati and Salt Lake
City, but it was poorer in New York. Gen-
erally similar results were obtained with bar-
ium 140, except that neither model worked well
in Sacramento where the concentration of
barium 140 never rose to a high level.

For iodine 131, the picture was somewhat
different. Better agreement with observation
was obtained using model 1a in the New York,
Cincinnati, and Salt Lake City milksheds, but
model 1 was better in St. Louis. Again both
models fared badly in Sacramento, largely be-
cause of a complete failure to account for the
high value observed in June 1958.

The charts show the goodness of fit of which-
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Figure 3.

IODINE 131: Observed and expected concentrations in samples of milk from specified

milksheds, August 1957-September 1959
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ever of these two models appeared best for each
nuclide-milkshed combination. A quantitative
summary, given in table 2, gives the proportion
of overall variation in the data accounted for
by the model fitted. Apart from the poor re-
sults for barium 140 and iodine 131 in the
Sacramento milkshed, an average of about 74
percent of the observed variability in all three
nuclides has been explained by models 1 or 1a,
despite the rather gross assumptions and the
crudeness with which such factors as weapons
test yield and feeding practices have been
estimated.

Extrapolating these models through the first
9 months of 1959 showed poor agreement with
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strontium 89 data, as shown in figure 1. The
trend is roughly parallel (except in Sacra-
mento), but the predicted level is much too low.
This may be due partly to an underestimate of
the relative yield of the Soviet test series dur-
ing October 1958. Martell and Drevinsky (5)
estimated the yield of this series to be three to
five times higher than that of any earlier
Pacific test series conducted by the United
States or the United Kingdom back to August
1956. The scoring applied in this paper has
probably undervalued this Soviet contribution
by a factor of 2. A truer weighting would
have produced a fairly satisfactory extrap-
olated fit to the strontium 89 observations in
New York and Salt Lake City, but expected
values in Cincinnati, St. Louis, and Sacramento
would still be too low. One possible explana-
tion for the discrepancy in St. Louis is that a
higher proportion of cows were on pasture dur-
ing November and December 1958 than indi-
cated in table 1.

Under the theory of Martell and Drevinsky,
this substantial rise observed in strontium 89
during the spring of 1959 represents delayed
fallout of surviving stratospheric activity pro-
duced by the Soviet test series of October 1958
and precipitated by spring rains. Its shifting
appearance in milk, reaching a peak earlier in
Cincinnati, St. Louis, and Sacramento than in
New York and Salt Lake City, reflects differ-
ences among the milksheds in the proportion of
cows on pasture during the early months of the
year (see table 1). During the years 1956-58,
characterized by many series of tests, delayed
stratospheric fallout of strontium 89 from one
series may have simply added to a more im-

Table 2. Percentage variation accounted for by
models 1 or Ta
Milkshed
Nuclide

New | Cin- | St. Salt | Sac-

York | cin- | Louis | Lake | ra-
nati City | mento
Strontium 89 1___ 79 59 71 73 75
Barium 140 1_____ 88 74 78 68 4
Todine 131 2._____ 66 97 69 60 4

1 New York, model 1a; other cities, model 1.
2 St. Louis, model 1; other cities, 1a.
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mediate tropospheric fallout fraction contrib-
uted by a later series. This would explain why
model 1 or la described fairly well the stron-
tium 89 data during this period but often fell
short of very high concentrations. Data on
barium 140 and iodine 131 during early 1959
indicate that these nuclides have either fallen
out or decayed within the time allowed in the
model.

The magnitudes of coefficients @, and @, in
models 1 or 1la have no meaning in themselves
since the variables X, and X, are dimensionless.
However, ratios a.: @, for each nuclide may be
compared from city to city. This comparison
would indicate the relative importance of tests
outside and those inside continental United
States as contributors to the nuclide content of
milk from different sheds. These ratios are
listed in table 3. Only one general conclusion
may be gleaned from this table, that is, the not
unexpected finding that tests outside the United
States have provided a relatively greater con-
tribution to strontium 89 than to either barium
140 or iodine 131 activity in these milksheds,
with the possible exception of Sacramento.

Turning to the simpler models, 2, 3, and 4,
involving only monthly precipitation and the
proportion of cows on pasture, table 4 shows the
percentage variation explained by these for-
mulas. With respect to strontium 89 data, all
these models show substantially poorer agree-
ment than does either model 1 or 1a except in
Cincinnati. Here model 4 more faithfully
reproduced the steep rise in strontium 89 from
the Hardtack series during May—July 1958.

None of these simpler models succeeded in
adequately describing barium 140 or iodine 131
concentrations. This was clearly due to the in-
ability of broad, seasonal trends in feeding
practices or random fluctuations in precipita-
tion to cope with spikes of very short-lived
radioactivity produced by specific groups of
weapons tests.

Application to Strontium 90 and Cesium 137

For several reasonsmodel 1 (or 1a) is not well
suited to describing the monthly series of long-
lived nuclide concentrations observed in milk.
First, no allowance is made for long-delayed
stratospheric fallout of these nuclides from
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Table 3. Ratios of “outside’” to “‘inside’™ test
coefficients (a, : a,) in model 1 or 1a
Milkshed
Nuclide
New | Cin- | St. Salt | Sac-
York | cin- | Louis | Lake | ra-
nati City | mento
Strontium 89____. 3.1 4. 4 5.3 10.6 2.2
Barium 140..____ 1.7 1.9 .8 6.2 [-.___-
Todine 131_______ 2.1 1.6 3.1 2.0 |oo____

Table 4. Percentage variation accounted for by
models 2, 3, and 4

Milkshed
Nuclide and
model New | Cin- | St. Salt | Sac-
York | cin- | Louis | Lake | ra-
nati City | mento

Strontium 89:

7 44 50 19 17 | <10

b2 S 58 62 42 56 34

4___________ - 55 74 38| 62 58
Barium 140:

2. <10 28 12 22 <10

I S 30 31 16 18 <10

4_ . 45 37 10 23 <10
Todine 131:

b7 <10 | <10 | <10 | <10 <10

S, <10 21 | <10 | <10 <10

4. _____ e 28 15 | <10 | <10 | <10

Pacific and Soviet tests. Second, it would be
difficult to determine the relative contribution
of earlier nuclear tests to long-lived nuclides
currently available to cattle on pasture. Fi-
nally, in the absence of appreciable radioactive
decay, model 1 must necessarily predict a mono-
tonic increase in nuclide concentration. From
August 1957 through May 1959, the trend of
long-lived nuclide concentrations in milk has
generally been upward (7,2), but downward
fluctuations have occurred during many indi-
vidual months. The model could not hope to
reproduce these.

These objections are largely overcome or
avoided in the simpler models. For example,
the use of precipitation during the month of
sample collection rather than the month of as-
sumed fallout indirectly recognizes the impor-
tance of delayed fallout. Moreover, since these
models fitted much better to strontium 89 data
than to barium 140 or iodine 131, they might
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be expected to explain the observed variations
in strontium 90 and cesium 1387. Model 4, with
the addition of a simple time trend, looks par-
ticularly promising. A later report will dis-
cuss the results of fitting this model to pub-
lished concentrations of strontium 90 and
cesium 137 in milk from a number of different
milksheds.

Summary

Mathematical models have been developed
and fitted to monthly observations of stron-
tium 89, barium 140, and iodine 131 in milk
samples from five milksheds serving large ur-
ban populations. The most complicated of
these models (model 1) included the following
factors: previous nuclear weapons tests, radi-
oactive decay, monthly precipitation, and the
proportion of cows on pasture each month.
This model fitted reasonably well all series of
data except those for barium 140 and iodine
131 in the Sacramento samples. It failed, how-
ever, to predict the high levels of strontium
89 observed during the spring of 1959 in the
Cincinnati, St. Louis, and Sacramento milk-
sheds. This was probably due partly to an
undervaluation of the yield of Soviet nuclear
tests in late 1958 and partly to delayed strato-
spheric fallout of strontium 89, an event which
would be obscured during years of repeated
series of tests. v

Simpler models included only the last two
of the four factors expressed separately or as
a product. These models were far too rigid
to describe the sudden peaks and dips in bar-
ium 140 and iodine 131 data. They did better
with strontium 89 but not as well as model 1.

With respect to the long-lived nuclides,
strontium 90 and cesium 137, certain objections
may be raised to model 1 which are avoided
or overcome in the simpler models. Further
work with one of these models, modified by the
addition of a simple time trend, should test
its applicability to the series of long-lived nu-
clide concentration.
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Legal Note . . .

Zoning—Regulation of Nonconforming Uses

An ordinance regulating sand pit operations in a residential district which had the prac-
tical effect of precluding its continued operation as a “nonconforming” use held valid

as exercise of police power where hazard to welfare existed. Town of Hempstead V.
Goldblatt et al., 9 N.Y. 2d 101, 211 N.Y.S. 2d 185 (1961).

The defendant appealed from a judgment of a
lower court upholding the constitutionality of a town
ordinance and enjoining the defendant from con-
ducting a sand mining operation in the town until
certain violations of the ordinance had been cor-
rected and a permit obtained. The ordinance was
attacked as confiscatory and in violation of the due
process clause of the Federal and State constitutions.

In 1927 the defendant purchased 38 acres of land
in a rural area and began to mine sand and gravel.
When excavation went below water level, the de-
fendant began dredging. In 1930, after dredging
began, provisions for residential zoning were en-
acted by the town of Hempstead and thereafter the
surrounding area became heavily populated. Within
a radius of 3,500 feet of the pit were more than
2,200 homes, and 4 schools with an enrollment of
4,500. At the time of the suit, the dredging had
created an artificial 20-acre lake with an average
depth of 25 feet. The remainder of the plot was
entirely occupied by defendant’s machinery.

Pursuant to the requirements of a 1945 ordinance,
the defendant enclosed the entire property with 7,000
lineal feet of a 6-foot chain-link fence topped by
three strands of barbed wire. Other requirements
of the ordinance governing the slope of the pit sides
and the distance of the excavation from the property
line were also complied with, so that although the
business was a “nonconforming” use under the zon-
ing ordinance, it operated in conformity with the
1945 ordinance until 1958 when the ordinance was
amended.

The amended ordinance, in order to protect
against the danger “of cave-ins, falls, drownings,
and water pollution,” made new provisions for set-
backs, degrees of slope, barricade, fences, lights,
retaining walls, and maximum ground water level
for all open excavations. The defendant, who con-
ducted the only sand and gravel mine in the town,

Vol. 76, No. 8, August 1961

would be required to lay a concrete curb beneath
the existing fence, a requirement that could only be
met by removing the fence, laying the concrete, and
constructing a new fence.

It also prohibited excavation below water level
or more than 10 feet below the highway level.
Finally, it required the fill-in of all excavations not
complying with these new requirements. To obtain
a permit to continue business, the defendant would
have to fill in approximately 1 million cubic yards
of excavation, at a cost of more than $1 million.

The defendant argued that the ordinance was in-
valid since it was in essence a retroactive zoning
ordinance calculated to destroy a substantial invest-
ment in the mining operation, which was a pre-
existing nonconforming use.

This argument was rejected by a four-to-three
decision of the New York Court of Appeals. Noting
that the 1958 amendments did not prohibit the con-
tinuance of sand mining as a nonconforming use
under the zoning ordinance, the court, taking into
account the location of the pit in a heavily popu-
lated area, held it to be an appropriate regulation
of a dangerous situation, declaring: “The hazards
to both life and property accompanying the uncon-
trolled operation of these pits are common knowl-
edge, and their restraint need not await an event.”

An ordinance, such as here involved, which is
an exercise of statutorily delegated police power, is
not to be held invalid as a matter of law, said the
court, “unless there is no justification on ‘any state
of facts’.” On the record, there was a reasonable
apprehension of a threat to the community’s wel-
fare. The “reasonableness, wisdom and propriety”
of the ordinance, under these circumstances, was
for the legislators, not the courts, to determine.

In discussing the scope of the police power, the
court quoted with approval the statement that this
power is “one of the most essential powers of govern-
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ment, one that is the least limitable. . . . A vested
interest cannot be asserted against it because of
conditions once obtaining. To so hold would pre-
clude development and fix a city forever in its
primitive conditions.”

Finding a rational basis for the ordinance, the
court sustained its constitutionality and upheld the
judgment appealed from.

Comment: This four-to-three decision emphasizes
the broad sweep of the police power before which
even substantial private interests must yield. As
pointed out in the dissenting opinion, the “regula-
tory” ordinance imposed conditions on the de-

Early Infectious

The 4,508 cases of early infectious syphilis re-
ported for the quarter year July—September 1960
represent a 72.2 percent increase for the same quar-
ter of the previous year. This is the sharpest rise
in infectious syphilis ever reported in the United
States within so short a time.

Health officials of 24 States and 48 major cities
consider the rise in syphilis morbidity to be es-
sentially an increase in the rate of occurrence. Al-
though improved casefinding and better reporting
are factors, health officials think that these alone
would not have produced the sharp increases
noticeable in widely separated cities this year.

A substantial number of States and cities are con-
ducting studies of morbidity reporting among pri-
vate physicians. Fifteen States and 24 cities report
such studies. Private physician reporting of early
infectious syphilis improved somewhat over the past
year. The number of States reporting increase in
private physician reporting was 28 compared to 25
last year, and the number of cities was 46 compared
to 27.

Between 1957 and 1959 there has been a steady
increase in the number of venereal disease cases
reported among persons 19 years of age and under:
48,964 in 1957, 53,881 in 1958, and 55,763 in 1959.
There was a sharp increase in the number of cities
reporting rise in infectious syphilis in ages 15 to
19 and 20 to 24. A year ago, 21 cities reported in-
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fendant’s use of his property for sand mining which
effectively precluded the continuance of this non-
conforming use, a result which could not have law-
fully been achieved by a zoning ordinance.

Note: Defendant’s application for review of the
judgment was approved by the U.S. Supreme Court
which noted probable jurisdiction on June 5, 1961
(29 L.W. 3366). The case will probably be heard
in the fall term of the Court.—SIDNEY EDELMAN,
assistant chief, Public Health Division, Office of
General Counsel, Department of Health, Education,
and Welfare.

Syphilis Increases

creases in early infectious syphilis among the 15- to
19-year group; this year, 31. A year ago 25 cities
reported increase in early infectious syphilis in the
20- to 24-year group; this year, 38.

Thirty-nine States reported areas without ade-
quate venereal disease control coverage. Among
the areas named by States are 32 cities, 276 coun-
ties, and 5 other areas. The total population in the
inadequately covered areas is 30,796,282. Lack of
personnel is the major problem in the matter of
inadequate coverage.

Schools in more than half the States and cities
are teaching something in some course about vene-
real disease. In 26 States and 51 cities, public
schools provide instruction that includes venereal
diseases. In 24 States and 36 cities the public
schools do not provide such instruction. In 19
States and 21 cities, parochial schools provide in-
struction that includes venereal diseases; in 26
States and 50 cities they do not.

Although 45 States and 87 cities make VD edu-
cational resources available to schools and other
educational establishments, half of the States and
over one-third of the cities were unable or did not
attempt to provide information on course content.—
Excerpts from a joint statement by the Association
of State and Territorial Health Officers, the Ameri-
can Venereal Disease Association, and the American
Social Health Association, March 1961.
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