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R̂eading Time: 10 Min̂ û té̂ ê .

*Â MOUNĈ EM̂ MT̂ : Â nd ̂ nô w t̂ he W^ea^ther M̂ â n ŵith a^nother ̂ stor̂ y for yô u frô m t̂ he
^United States ̂ Weather ̂ Bu^re^au. Todâ ŷ , the ̂ Weather Mâ n chats with you â bout
fro^st — not the white^, ̂gli^steni^n^g ĉ rŷ stals ŷ ô u *^eee on the ̂ grass ̂ and leaveŝ ,̂
^but tĥ e frost in the ̂g^ro^und tĥ at ̂giv^e^s ̂so much ̂ worry to engineers and ̂builders^.

——*ooOoo——-

Thô se of you ̂ who have ever done ̂any kind o^f building ̂ or con^str^uction
work ̂ know the im̂ portâ nĉ e o^f h^aving information abô ut the depth of the frost
line.

Even if you were only building a hoû se, or putting in a ŝ m̂ all ̂ sewer or
water linê , you naturally tried to find ô ut how dee^p the ground is apt to freeze
belo^w the ̂s^urf^ace. You w^anted that information to help you decide how deep
to lay the pipe for your water or how deep to run the foundation.

If tĥ ose facts ŵ ere important to you in your ̂ŝ m̂ all ̂Jô b, tĥ ey are
imm̂ en̂ sely more important to tĥ e man handling a ̂ job co^stin^g thousâ nd̂ s or m̂ illion̂ ŝ
of dollars.

^For instance, take the ̂engineer putting in a ̂water system for a big citŷ .

^D^uring unusually cold ̂wint^ers, some cities have found themselves with
frô zen or *bursted water mainŝ . The cities hav̂ e b̂ ê en without water for ̂ several
hours — or even ̂seve^ral days because ̂some engineer made a mi^stake in est̂ î mating
the d^epth of the fros^t ̂l^in^e for that particular city. An engineer desig^ning
a water system for a big city i^s goin̂ g to try to get accurate fact̂ s on ̂ the
depth of fro^st penetr^ation to help him avoid similar errors.

Or, take the contra^ctor putting up a big office building.

Suppose the contractor fâ l̂ ls to rû n the fô undation of the building below
the frost linê . As the grô und below the foû ndatî on fr̂ eê ẑ ê s and thaws, it ̂ mâ ŷ
let the foû ndation ̂sink ̂and cr̂ ack t̂ he walls and floor̂ s of the build̂ inĝ .

The depth of the frost lin̂ o î s ̂â lso im̂ port̂ â nt in rô â d building.

Road builders putting doŵ n a n̂ ê w concrete roâ d in ô ne of the cô n̂ f̂ er
^sections of the country don̂ 't try to ̂g^o below ̂th^e ̂fro^st linê . That would be
too ê xpensive. B̂ ut tĥ ey do take ̂ the d̂ ê pth of *frô et penetration into accoû nt
in deciding hô w t̂ hick to m̂ ake ̂ the rô ad.
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When the contractor or engineer wants information about the frost line
in a pâ rticular community, he usually can find somebody who hâ s a pretty good
idea ̂ as to ̂ just how *d^.*ep the frost goes. In some communities, he may be able
to get hold of accurate records on frost penetration over a period of several
years. But a man̂ 's memory about the freezes in hî s community — especially
ov^er a long stretch of time — may b^e rather ĥ â zy. Besides, the contractor
who want^s to know about the frost p^enetration in some neighboring, or some
^distant state, may not care to make a special trip to that state to get his
information. He wants some convenient record he can turn to.

Many builders and engineer^s turned for ̂ such information to the United
States Weather Bureau. So, the weather men ̂ set about to get a nation^-wid^e^
chart, or map^, of frost penetration.

In most cases, the weather men and their more than ̂5»000 cooperative
weather observers didn't have the frost information themselves. They got their
facts from engineers^, and water works officials, and — maybe you ŵ ouldn̂ 't
think it — ̂ also from grave diggers. ̂ Yes sir, those men who pick away at the
same ground year after year, winter after winter, digging graves were about
the most reliable source of information the weather mâ n found. The diggers
always hâ d a pretty good idea where the frô zen earth stopped and the soft earth
began.

But, of course, the weather men had to keep their eyes peeled to prevent
mistakes creeping into their charts.

^For ê xâ mpl̂ e, *J. *B. *Kincer, chief of the division of climate and crop
weather, told me of one frost depth report that showed an average frost
penetration of 12 feet, while the average of other records from that region
was only t^wo feet. When the weather men checked û p, they found the reason for
the differenĉ e. The man who sent in the record of 12 feet got his measurements
in some loose *filled^-in groû nd along a hî gĥ way. Since the fill wâ s loose, the
cold soaked down into the ground like wate^r into a sponge *^-^*^w— and hence the
report ̂ showing a fro^st line 12 feet *à^eep^.

Well, after the weather men got in their reports — and they got ̂ more
than 1300 covering every ̂state — they made up two maps, or charts, of the
entire United States.

One map shows the average depth of frost penetration f̂ or every part
of the country over a long period of yearŝ ,

But is information about the â verâ ĝ e depth of penetration enough?
How about thô ŝ e ̂ unusual winters when the mercury ̂ shoots down to record low
temperatures and free^z^es things up solid? ^For instance, if you look at the
aver^age depth of frost penetration for Jacksonville, you find it^'s less than
an inch. Jacksonville'̂ s winters are ordinarily very mild. Only twice in the
past 100 years has the temperature been as ̂ much a^s 20 degrees below the
freezing point ^— once during Pr^esident Jack̂ son'̂ s ̂admini^stration and again
in February, 1̂ 899̂ » But who know^s ̂ when Jacksonville may get another one of
those record cold snapŝ . Water sy^stems must be laid^» and buildings put up,
to meet not only average winter conditions, but al̂ so condition^s when the frost
goes two or three times a^s f̂ ar into the ground as usû al.
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*So, *t^he *^we^ather *^ne^n *^n^ode *up *a *^s^ec^o^nd *^n^ap^.. *^T^he *second *^nap *sho^ws *the
*deepest *frost *pe^n^etr^ation *o^n *record *f^or *^v^ariou^s *^par^t^s *^of *t^he *co^u^ntr^y.

*At *^He^w *Orleans *^you *find *the *deepe^st *the *gr^ound *ha^s *e^ver *fro^zen *^i^s *about *•*
*t^i^r^o *inc^hes. *^As *you *n^o^ve *up *the *Mississippi *^V^alley, *you *find *the *r^ecord^, *.or
*naxinu^n, *frost *line *^goin^g *deeper *^and *deeper. *^At *Vic^f^csburg, *the *record *is *10
*inches *- *St. *Louis, *30 *inches *--- *and *around *St. *^-P^a^ul *^a^nd *^Minneapolis, *10^8 *inches^-,
*or *^e^x^actly *9 *feet.

*^Generally *speakin^g^, *you *find *the *n^a^xi^m^ri *frost *penetratio^n *for *a *parti^cula^r^
*loc^ality *is *^just *a^bout *t^wice *t^he *aver^a^ge *frost *penetra^tion. *In *^nost *of *the
*country, *if *you *find *the *f^rost *^goes *into *the *^ground *on *the *avera^ge *of *a^bout *^5*^
*inches, *you *can *e^xpect *it *to *^go *a^bout *10 *inches *in *one *of *those *bitter *cold
*^winters *^we *have *ev^ery *so *often. *So, *in *^nost *p^arts *of *the *co^untry *— *especially
*in *the *colder *sections *--- *you *run *your *foundation, *or *lay *your *pipes, *about
*t^wice *as *deep *as *the *ground *free^zes, *on *^an *avera^ge.

*^Bat *t^hat *little *f *or^n^ula *^• *doesn^'t *hold *^good *for *a^ll *sections. *In *the
*^warn *fringe *^across *the *southern *part *of *the *country *and *up *the *Pacific *Coast,
*you *^nay *have *wi^nter *after *^winter *with *little *or *no *freezin^g *at *all. *- *^Then
*co^nes *the *record *cold *snap. *- *Although *the *ground *^nay *free^ze *down *only *an *inch,
*or *even *less^, *that *inch *^nay *be *si^x *or *eight *tines *the *avera^ge *depth. *• *So, *to
*^k^no^w *^what *to *e^xpect *in *the *^way *of *frost *penetration, *in *those *unusual *years^,^
*you *really *have *to *have *the *records *of *na^xin^u^n *frost *penetration *coverin^g *a*
*lon^g *period *of *y^ears.

*^No^w^, *here^'s *an *interestin^g *thin^g *about *tho^se *two *^naps.

*As *you *^would *naturally *e^x^pect, *the *frost *goes *deeper *and *deeper *into
*the *ground *in *a *rather *gradual *fashion *as *you *^nove *fro^n *the *^Golf *Coast *up
*toward *the *Canadia^n *Border. *It *also *go^es *deeper *and *deeper *at *a *fairly *ste^ady
*rate *as *you *nove *fron *the *warn *Pacific *Coast *east^ward *into *the *^mou^ntains *and
*^Northern *^Great *Plains *region.

*that *increase *in *frost *penetration *as *you *^nove *to^ward. *the *country' *s*
*refrigerator *around *Minnesota, *the *Da^l^totas, *a^nd *Monta^na *is *not *only *fairly
*steady *but *also *an *increase *you *c^an *predict *by *a *^hind *of *rule. *• *^The *rule *is
*very *si^mple. *Here *it *is:

*The *frost *line *drops *about *one *inch *for *every *2^5 *nil^os *^you *travel *fro^n^
*the *^G^ulf *northward *and *fro^n *the *Pacific *Coast *tow^a^r^d *nort^hern^- *^Min^nesota. *.

*In *other *^words^, *if *you *started *at *the *^G^ulf *Co^ast *durin^g *a *s^evere *cold
*snap *and *wal^ked *northw^a^rd, *this *is *about *^wh^at *you^'d

^:
 *find: *^' *After *you *onc^e^

*struc^k *fro^zen *ground^, *you^'d *li^kely *find *the *^soil *frozen *one *inch *deeper *for
*every *25 *^niles *you *^noved *tow^ard *the *Ca^nadian *border^. *If *you *^hap^pened *to *be
*traveling *in *one *of *tho^s^e *record *cold *winters *I *^was *tellin^g *you *about *a *^nonent
*ago, *by *the *tine *you *got *to *St. *^Pa^ul, *you *^ni^ght *have *to *go *do^w^n *9 *^f^eet *before
*you *stru^d^l^e *soft *ea^rth.
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That drop in the frost line a^s you go northward fron the Gulf or east-
w^ard fron the P^acific is at about the sâ ne rate as the drop *tenperature. The
average ̂ winter *tenperature drops about one degree for every 25 *niles you nove
northward fro^n the Gulf or eastward fron the Pacific toward Minnesota.

But that doesn't *nean you'll fin̂ d the grou^nd frozen to the sâ ne depth
at two different places just because the t*enperatu^r^as happen to be the sane.

^Por *e^xa^uple, a week of zero weathe^r at Hastings, Kansas, is apt to send
the frost nach deeper into the ground than a week of zero weather at *Colu^nbus,
Ohio, or so^me other Eastern city, *^f^lhy?

^Well, the depth to which the ground freezes depends, ̂a^mong other things,
on the *a^nount of snow on the ground. The snow keeps the ground war̂ n and ̂keeps
the frost fron going as deep as it otherwise would. Since the North-Central
and *North^-Easter^n section^s â re apt to have *n^uch *^nore sno^w than the dry, *wind^-^
*^s^w^j^>^t Plains, the frost usually doesn't get as deep into the ground in the
North and East as it does in the Plains country.

But the difference in the *a^nount of snow i^sn^'t the only reason for the
difference in the frost line at t^wo places with the sane *te^n^perature.

Trees, and leaves, â nd grass also help keep the frost out of the ground.
And, of course^, the eastern part of the country has a *^nuch heavier covering
of trees, and grass, and other vegetatio^n tĥ an the *^Grean Plains. So, that's
another rê ason why a week of ̂zero ̂we^ather in t̂ he n^eighborhood of Hastings,
Kansas, night send the frost *nu^c^h deeper into the ground tĥ an a week of the
sane weather in the neighborhood of *Colu^nbus.

Then, of course, the depth of the frost line depends a great deal on
the kind of soil. A s^andy soil is open â nd porous; cold can sink into the
^sandy soil very ^quickly. But a loan or cl^ay soil is ti^ght ̂ and tends to keep
out the cold. That e^x^plains ̂ why you so^meti^mes find co^nsiderable difference
in the frost line in adjoinin^g fields or lot^s; the two fields or lots *sinply
have different kinds of soil.

Bat, the *inportant thing to *rene^nber out of all of this is that the
weather *nen now have accurate charts and records showin^g the average and
*na^xinun depth of the frost line for all parts of the country. You no longer
have to guess about the depth of fro^st penetration in a particular *co^n^umity.

*A^N^i^r^oU^NC^BM^ENT: A^nd that concludes tod^ay^'s Ch^at ^With the *ïïeather ^Man, brought
to you through the cooperation of Station ^with the United States
^Weather *B^areau.
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