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ILLINOIS STATE PLANNING COMMISSION

Organized By Authority Of General Assembly
To Make Specific Plans For The Future Of The State Of Illinois

H. E, Hudson, Chief of Staff 1319 South Michigan Avenue
HENRY L. KELLOGG, STATE PLANNING ENGINEER BrerErnon s e Bime B 108
JACOB L. CRANE, Jr., CONSULTANT, NATIONAL PLANNING BOARD XOUISOX PECGEN IR M PR BIUX

CHIcAGo, ILLINOIS

September 20, 1934

iIr. Fe Te Thwalites
Science Hall
Madison, Wisconsin

Dear Mr. Thwaites:

Under separate cover, we are send-
ing you outlines of material which the Illinois
State Planning Commission has compiled. This
material was put together very hurriedly, so that
it might reach you as soon as possible.

‘We shall be glad to cooperate with
you further in the matter if you so desire.

Yours very truly,
ILLINOIS STATE PLANNING COMMISSION

ﬂé‘ﬁ”u&z{m

Chief of Staff -
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MEMBERS OF COMMISSION
Robert Kingery, Chairman of Commission
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Prof. M. M. Leighton . Geological Survey Leotiaid €ondon . -5~ Rockford Mayor John Kapp . . . . . Springfield
Walter W. McLaughlin . . Agriculture Donald B, Craig. —» &+ .+ . Mattoon ST e sty e et Chicago

A B Thompeen:. = = Conservation . L i S Sy e Glencoe Walter Wheatley . . . . . Harrisburg



The League of
Minnesota Municipalities

Executive Offices:
Room 16
University Library
Minneapolis, Minn,

September 20, 1934

Mr. P. T. Thwailites
Science Hall
Madison, Wis.

Dear Mr. Thwaites:

Your telegram addressed to Mr. Lambie has been glven
to me for reply. You state that you are preparing a report for
the National Resources Board on the ground water situation
in this state, and ask what plans, studies or recommendations
are being made in regard to this matter here.

There has been no very recent or complete study of
the ground waters of Minnesota made. There was a study that
involved the southern part of the state made zbout fifteen or
twenty years ago. I have seen a copy of that report, but I
think it is now out of print. The suggestion was made last
spring that a project be organized under the C. W. A. together
with some Department of Conservation funds to bring this report
up to date. However, the C, W, A, was discontinued and it
was thought rather unfeasible to attempt to proceed on any
other basis at that time.

The State Planning Board is getting out a report at
the present time of various activities and resources. The
only reference they are meking to ground water is the fact
that some studies have been made in the Twin City area of a
minor character. Also they are discussing the possibility of
damming up some of the ditches that we dug up a few years ago
when we. were "meking prosperity" in an attempt to build up
a surface water reservoir which in turn will raise the ground
water level. The Department of Conservation has certain records
on surface water levels - that is, rivers and lakes - which
we understand are being either referred to or incorporated in
the State Planning Board's coming report.

Yours very truly,

ller
Director

AF/HH
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S. HERBERT HARE, PLANNING CONSULTANT, KANSAS CITY September 20 3 1934,

Mr. F. I. Thwaites,
Science Hall,
Madison, Wisconsin,

Dear Sir:-

Your wire to Dean Kildee has been given to the writer for
reply. We have finished & preliminary report to the National
Resources Board covering the first six months' work. This will
not be ready for another temn days but an outline of what we are
doing in regard to water will indicate our plans.

The Iowa State Planning Board is making the following studies
and upon completion of our present program information will be
available on:

l. Public Water Supply.
A report on the source and adequacy of all muniecipal
supplies and distributing systems.
2. Waste Disposal.
A description of kinds and extents of treatment for all
waste disposal, including completeness of collection facilities,

3. Stream Pollution,
A detailed survey of all streams for present or future
needs, with a view toward balancing the arrangement between water
purification and waste treatment.

4, Water Analysis.
An analysis of all surface and underground water supplies
for mineral content and bacteriologiecal condition,

5. Well Core Analysis.,
A microscopic study of deep well cuttings and correlation
of the findings with known data for the geology of underground
water sources.

6. Precipitation and Flood Control.
A study and assemblage of all rainfall, runoff and flood
data now available.

7. Meandered Streams and- Lakes.
A survey marking line of demarcation between state and
privately owned lands and an outline of needed dredging, bank
protection and flood control improvements.
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Mr. ¥, I; Thw&ites,
Science Hall,
Madison, Wisconsin,

All of the above when finished will be worked into a
correlated report on the water situation in Iowa. We
propose to add a study of all reliable data on fluctuation
in the ground water level and its relation to the other
phases. This, then, will provide us with the data necessary
for emergency or long time planning, without which, one
cannot work satisfactorily.

Very truly yours,

A PHaton.

R. H. Matson,
Water Resources Coordinator.

RHM:B



STATE OF ILLINOIS

DEPARTMENT OF AND CONSERVATION

REGISTRATION AND EDUCATION

CHEMISTRY . . . . WILLIAM A. NOYES
JOHN: A ::::;::::_'DD'RECWR ENGINEERING . . . . JOHN W. ALVORD
BEGLOOY . o : < oals EDSON S. BASTIN
FORESTRY . . . . . HENRY C. COWLES
BIOLOGY . . . . . WILLIAM TRELEASE
Bx-Officio . . . . . JOHN J. HALLIHAN
Bx-Officio . . . . . . C. M. THOMPSON

STATE WATER SURVEY DIVISION

ARTHUR M. BUSWELL, CHIEF

URBANA, ILL.

September 11, 1934,

Prof,. F. T Thwaiteﬂ,
Wisconsin Geological Survey
The University of Wisconsin
Madison, Wise

Dear Prof. Thwaites:

We are pleased to acknowledge your inguiry of September
8th and to supply such information as is available in this State
on questions asked,

Your paragraph 3 - The State Water Survey has no informa-
tion on the recession of ground-water levels which may be attri-
buted to drouth conditions of the state during the past several
yearse It does have information on recession of water-levels
which apparently are produced by excessive pumping, rather than
from drouth conditions.

The effect of drouth and rainfall eyecles on the position
of ground-water tables has been a subject listed, for a number of
years, on the work calendar as it 1s regarded as a most important
activity. However, due to conditions over which the Water Survey
has no control, such a program has never been put into force.

Your paragraph 4 - The State Water Survey has published
no well data material since Bulletin No, 21, We are pleased to
send you, under separate cover, some separates which have been
published and to which it is presumed you refer as being lisgted
in the bibliography.

Your paragraph 5 - There seems to be a definite and con~-
tinued recession in water level in the metropolitan area of
Chicago, due to the large amount of water extraction. It is
difficult to state as to the exact amount of this recession
gince it is not uniform over the area,

The questions you have asked have been raised on a number
of occasions by others and we only wish that we had the organiza-
tion and equipment to underteke, even the beginning, of such a
very important study.

Perhaps we did meke a beginning wherein we were able,

BOARD OF NATURAL RESOURCES



Prof, Thwaites -2- Sept. 11, 1934

under authority of the C.W.A, %o build up a staff of over 200
engineers and to gather information on wells in 100 of the Illinois
counties, the counties of Lake and Cook being excepted,

During the period of time from December 15th to April
lst a total of nearly 48,000 records of wells were obtained., Some
of the material is good and some of it is poor, but at least it
has given us an idea of the location of wells and the type of con=-
struction that prevails in certain localities.

We are hopeful that facilities may be afforded whereby
this work may be continued and finished in a not distant future.

ruly, ,
SURVEY DIVISION

4

Zed ﬁj (e&;i;bg;;’Eﬁgineer.

wDe/jh /



BOARD OF NATURAL RESOURCES
AND CONSERVATION

JOHN J. HALLIHAN, CHAIRMAN

DEPARTMENT OF - GEOLOGY = EDSON S.BASTIN
REGISTRATION AnND EDUCATION BIOLOGY =  WILLIAM TRELEASE
JOHN J. HALLIHAN, DIRECTOR FORESTRY = HENRY C.COWLES

ENGINEERING = JOHN W. ALVORD

SPRINGFIELD

CHEMISTRY = WILLIAM A. NOYES
STATE OF ILLINOIS STATE UNIVERSITY
DEAN CHARLES M. THOMPSON

STATE GEOLOGICAL SURVEY DIVISION
M. M. LEIGHTON, CHIEF

305 CeEraMiCs BuiLDING
UNIVERSITY OF ILLINOIS CAMPUS

URBANA

September 12, 1934

r, o T. Thwaites
Department of Geology
University of Wisconsin
Madison, Wisconsin.

Dear lMr. Thwaites:

Dr. Leighton has referred your letter of
September 8th regarding data for the report on ground-
waters of the Upper Mississippi Basin to me for reply.

We have no more recent information than
that contained in our Bulletin 34, Artesian Waters
of Northeastern Illinois, and the Report of Investigations
No. 13, by yourself, bearing on the "extent of depletion"
and the "guantities available" with regard to groundwaters
of Northern Illinois. The State Water Survey has measure-
mente of water levels and figures on pumpage of various

wells which may te of assistance.

Enclosed are two reprints by Mr. Imbt and my-
self which, however, may not bear on the problem.

With best wishes,

Sincerely yours,

YL A

Associate Geologist
Subsurface Division

encl.



SPECIALIZING IN WELL DRILLING
SINCE 1860

:“"i."OMPANy ' b/ )
‘Wdl ﬂ/u.[ltn# Contractors, ‘ |II|||“

“Phone NESTOR 7566

NORTHWEST'S LARGEST
WATER DEYELOPERS MINNEAPOLIS & ST PAUL

Sept. 10’ 1954. Address Reply lo

670 EUSTIS ST.-ST. PAUL,MINN.
Mr. F. T. Thwaites,

Sciehce Hell,

“ndison, Wisconsin,
Dear Sir:

In answer to your letter of Sept. 8th we wish to state that the information we
have as to the level of the underground water receding in wells in recent dry
years is more or less general. We do find that the static levels even in some
of the deeper wells in the sandrocks and limerocks have receded. Some places
the static levels are from § to 10 feet lower than they were 4 or § years ago
in some parts of the country.

Up in the Northwestern part of Minnesota where the water is obtained out of

glacial sand and gravels we have noticed the static water levels in some of

those wells have receded as far as 40 to 50 feet below their normal levels.

Of course, in that immediste territory the static levels have been gradually
receding slightly even in normel rainfall years.

We have had several cases in and about the Twin Cities where the water levels
in the underlying limerock and sandrocks have receded to & point where it was
necessary to lower pumps down to sufficiently submerge them, but the affect
on the deep rock wells was comparatively small in comparison with the shallow
sand and gravel wells. We have several instances on the shallow sand and
gravel wlls from 100 feet deep or less where the static levels have lowered
10 to 20 feet below their normel level.

With reference to he last paragraph in your letter, we do not have any logs
of deep wlls in the Beyfield or Iron River district which you spesak of.

Hoping the sbove information will Bhrow some light on the subject and assuring
you of our hope to cooperate with you further if possible, we remain

Very truly yours,
McCARTHY WELL COMPANY.

e 077"y

F'D




C. W. VARNER

WELL
CONTRACTOR

Phone 3693 2054 Marshall St.

DUBUQUE, IOWA,

Sept. 11, 1334

Mr, F, T, Thwaites,
STATE DEPARTMENT OF GEOLOGY,
Madison, Wis.

Dear Mr. Thwaites:

Replying to your letter of September 8th in regard to informetion on the depletion
of water supply in wells, particularly as to the lowering of water levels under ground
due to recent dry seasons.

This is rether a broad question end would teke considerably study to enswer as the
conditions are so different over different pert of the country. In-some sections of
this territory where there are lands thet are from 300 to 400' above river levels
end some places velleys that are considerably lower the lowering of the water levels
ere so different that it is hard to say in & general way the ceusee or the conditions
at present.

For instance, in Iowa around what is known as Balltown, Bankston etec., it is spprox-
imetely 300 to 400' to the bottom of the valleys. The limestone &bove the Mequoketa
ghele is anywhere from nothing to 200' thick in the high hills. On top of these hills
of course the only water supply is the rai}fell and es the Maquoketa shale is impev-
rious to water if the rain fall is short for a considerable length of time and with
the timber cut off that holds this rainfall, what little there is drains off the top
of the Maquoketa shele to the velleys end is dissipsted there. It is then necessary
probebly to go through the Mequoketa shale from 100' to 250' thick and through the

top of the Galena limestone from 100' to 150'., The Gelens limestone at the top sec~-
tion usually is so solid that it does not beer any water.

In sections of the territory where the Mequokete shale lays below the general under-
ground water level, usuelly controlled by creeks and rivers, the lowering of the
weter level is not as grest. I would say in general that the only safe underground
weter supply is 2 well drilled of large enough capacity and to a depth whereby it
teps a water supply that the heed or water level is controlled by some surface streeam,

If there are any direct questions you would care to ask I will be zglad to reply thereto,.

Sincerely yours,

CWV:AR Aﬁg;;i%;iégiéé;;;Z/’



RusseLL CoLE, WELL CONTRACTOR
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ARTHUR C. TROWBRIDGE
DIRECTOR AND STATE GEOLOGIST

ALLEN C. TESTER
ASSISTANT STATE GEOLOGIST

GEOLOGICAL BOARD

CLYDE L. HERRING
GOVERNOR OF |IOWA

STATE OF IOWA EUGENE A. GILMORE

IOWA GEOLOGICAL SURVEY PRESIDENT UNIVERSITY OF IOWA
103 GEOLOGY BUILDING RAYMOND M. HUGHES
[OWA CITY PRESIDENT IOWA STATE COLLEGE

EDWARD C. BARTOW
PRESIDENT IOWA ACADEMY OF SCIENCE

CHARLES W. STORMS
AUDITOR OF STATE

Sept. 11, 1934

Dre F. T. Thwaites
Department of Geology
University of Wisconsin
Madison, Wisconsin

Dear Thwaites:

Because I have recently received and
Just yesterday answered a letter from Dr. G. E.
Condra asking certain questions pertaining to
ground water resources in Iowa, I am just a
little surprised now to receive your letter of
September 8. I had known something about the
work on which you are now engaged, but do not
understand just what Condra‘'s connection with
it is.

I am taking the liberty of sending
to you herewith a copy of Condra's letter and
copy of my reply. Inasmuch as your question
and one of Condra's are identical, my reply
to Doctor Condra will perhaps answer yours also.
If there is anything else we can do for you
that will be of use in your present work
please do not hesitate to let us know.

I note that your letter was addressed
to Dr. James H. Lees. Apparently you have not
previously heard that Dean Kay and Doctor Lees
resigned as State Geologist and Assistant
State Geologist respettively, and that on
July 1lst Dr. A. C. Tester and I took their
places. I am sorry to say that Doctor Lees
is not in good health and is not now connected
with the Iowa Geological Survey.

Yours sincerely,
A. C. Trowbridge
ACT=LCA
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September 7, 1934

Dr. A. C. Trowbridge,
State Geologist,
University of Iowa,
Iowa City, Iowa.

Dear Doctor Trowbridge:

As Consultant on Ground Water Supplies for the
National Resource Board I have immediate need for in-
formation for the following in Iowa:

l. A map showing the ground water regions of Iowa.

2. A list of the leading water-bearing horizons by
formations.

2. The chemical nature of the water in each of the
water-bearing formations.

4. Your opinion in regard to what conservation measures
should be inamgurated to safeguard the future ground
water supply of Iowa.

5. The quantity of ground water available in each water-
bearing formation.

6. The amount, by feet, the ground water level has
lowered in different parts of your state due to the
drouth of this year.

No doubt you have made various reports to Washington
on the ground water situation and have copies of these
reports from which information can be forwarded.

I have read the various admirable reports by your
Survey on surface water and ground water. Let me thank
you for an early reply.

Very truly yours,

- (signed) G. E. Condra, Director
GEC:JK Conservation and Survey Division

P.S. Please forward an areal geological map of Iowa.



September 10, 1034

Dr, Gs E, Condrs, Director
Conservation and Survey Division
University of Nebraska
Lincoln, Nebraska

Dear Doctor Condrat

Before promed to answer as best I can the six
speeific questions your letter of Beptember 7, please
let me explain that preliminary answers to most of them
are contained in 2 preliminary report submitted last
week to the Iowa stute Plnnn&n: Board and that we hope
to incorporate really satisfactory answers to these
and other questions pertaining te surface and sub-surface
water supplies in a more aauirohnnaivu report to the
seme board to follow in about six months. In connection
with this work there are eight or ten men, inaludin(

Dr. A+ C, Tester and myself, working on u
non-remunerative basis and abunt forty ~tian pa
rsons., Doctor Tester is supnrvisnr of the sub-pro nat
t relates to the ! eologic sources and mineralizas
of ground water supplies. He has eight paid persons
working under him on this project. are msking

ete analytical stuﬁina of cuttings from selected
wells in the state. Another sub-project under Dr. J.J,
ninnan employs chemists to make complete mineral and
bacterial analyses of ground waters from different geo-
graphical and geological sources. There is still
% ’f“é‘?’f&f"k@m Eﬁézﬁi@i oo o g

of Hea wa supplies

uﬂzngtgrauad wutnr from the standpoint of %1ﬂn.
on buctar ester is director of an awu

Emergency Btlinr Administration Drouth Relief program
empl g six full-time geologists. These men sre
study ground water conditions, locat tost vulzl
Eirooting Whe &xS1iing of thess SOAl, into
the Planning Board groups large nuuhers of utll cuttinca
and water samples, The general purpose is to determine
accurately the positions and thicknesses of water-
bearing strata in all parts of the state and to estimate
in advance of later dril the gquantity and quality
of ground water to be expected from each horizon or
formation., A little later Doctor Tester hopes to start



G.E.C, 2 8/10/34

a study in cooperation with the U, 8. Geological Survey
for the pa:zou of determining the depths at which old
casings leak and the mineral content of the water le
into the wells at the different depths, This I.E.R.A.
work is not only of immediate use in drouth relief, but
with the Planning Board projects it serves to form the
basis for what might be called ground water planning,
includ supplies, production, use, purification, and
conservation.

The prelimipary report of the Planning Board men
tioned above is in process of being multigraphed, and
two hundred copies will be ready for distribution before
the end of September., I am sorry that there is no copy
immediately available for your use. It is expected that
all this work will be continued for another six months,
::{:::d which a more nearly complete report will be sub~
i -

And now to try to answer your questionst

1) I am not sure I understand just what you mean
by "ground water regions of Iowa,® All parts of our
state are dependent largely upon ground water supplies.
If you mean a map dividing the state inte different
regions on the basis of the depth or geologiec sources
or chemical compesitions of ground water, we have no
such map. What you want under this head might be worked
out from the roek, struc 11 (Plate 1, page %6,
volume 33 of our annual reports) and glaecial drift
(Plate 2, page 14, volume 34) maps of the state.

2) In snswering this question I em enclosing a

m of & generalized geologlc column for Iowa as it

i1l appear in the preliminary report of the Planning
Board, Although aw all of these formatioms, in-
cluding both indurated rocks and msntle rocks, yield
ground water in varying amounts and different degrees

of mineralization in different localities, the leading
water-bearing beds are the Mt. Simon, Galesville,
Jo s Bt. Peter and Dakota sandstones, a sandy hori-
zon (Eeosauqua or Pella) just beneath the Pennsylvanian,
and the sands and gravels of the Pleistocene. Rather
arge supplies of rather heavy and sometimes dangerously
flourine) mineralized water comes from such calcareous
formations as the Meramec, Osage, Cedar thég, Hopkinton-
Gw';ri Galena, Platteville, and ﬁrtiric du en sube
divisions.
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3) In a general way this is answered under 2. In the
central and southwestern parts of the state where even the
best sandstone formations are deeply buried the water from
these formations is badly mineralized, Because of the
practical impossibility of telling from what horizon a
given water comes unless it is tsken by a geologist
during the drill: of a well, there are very few authentic
data on this point., 8ix nnntﬁa from now we expect to be in
much better position to answer this gquestion.

4) This teo is what we are trying to find out. We
shall doubtless recommend the abandonment of certain old
wells with leaking casingsj the drilling of new wells to
take their places; the installation of cast iron casings
in many wnlgaj the use of some wells exclusively for live-
stock, of others exclusively for industrial purposes, still
others exclusively for human consumptionj the drilling of
new wells to specified depths with specified casings, ete.
Purifiecation plants for mineralized waters may be recommemded
in some cases.

5) This can not be answered at present in sny definite
way. Even the thickest end most porous formations in
general are found to be thin or tight in some places. Again,
we expect to get quantitative information on this later.

6) There are also no definite figures on this. Numerous
wells, surface reservoirs, lakes, streams, and swamps that
were considered permanent have proved to ﬁu intermittent.
Subesoils usually saturated are now dry. BSo far there are
no "observation wells® in Iowa., All the data available on
the lowering of ground water levels in Iowa, and these data
are far from conelusive, were published by Dr. James H.

Lees in volume 33, pages 378-427.

As requested, I am sending under separate cover an
areal geoclogical map of Iowa, You will find a more recent
areal map but on a smaller scale and more generalized in
volume of our annual reports, page 378,

I have written at some length and can only hope that
this letter contains information that will be of use to you.
If we can be of any further assistance to you in this con-
nection, please do not hesitate to call on us.

With kindest personal regards,

Yours very sincerely,

A, C. Trowbridge, Chairman
Projects 8~~Water Flow and Supply and Stream
Pollution and 16--Lower Des Moines River Survey
by Iowa State Planning Board
s
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Mre Ge W, Versor, Well Driller,
2054 Mershall 8t.,

Dubuque, Tows \
Doar Mir, Varnery

1 have been dirested $o propare within the next two

woeks & report on waderground wator conditions in Minnesota, lowa,
Wisconsin and Illineis,

In doing this I am asked %o supply information on the
dsplotion of the supplics, Iioemradtamethﬁmnﬂghzmem
information on $he loweriug of the waler level wnderground due 4o the
recont dry seasoms. If so would be pleased o learn what you have
observed, Stampod envelope is enclosed for reply.

VYeory truly yours,

Fe 0, Thwalles, in charpe of well rocords,
Wisconsin Goologiecal Survoy
Sgecial regi wakor gonsulbent
Water Resourows Soction, National
Rogourecs Board
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St 8 1934

I have beem directed to prepare a biref report on underground
water conditions in Mimnesobm, Iowa, Wisconsin and Illinois for the use
of the National Resourccs Board within the next two woeks,

In proparing thic I find thet I need informedion as o the
the rocent dry years om the level of underground waber,

vory ploased if you can give me sny instances of such oflect
w:oafaﬁ&ctaathememmbm n:é:mt%mmm
your efttention perhaps you wight refor me to some shallow

drillers in Minnosote who have met with this proble

noted in o recont roport on wabterworks in the Greael Lakes

there arc deop wolls af Bayficld aad Iren River sbout wiich
information, Xf you have logs of these wells would be very
=15 1

VYory truly yours,

(REL
gﬁga

E

23
i
g -
g

P, T, Thwalites, in charge of well records,
Wisconsin Geological Survey
Spesial rogional water consulbaniy
Water Resources Division, Naiional
Resources Board

Sbamped envelope for roply cmclosed

o R al el S g tmabd: gl D I



e % would - 1ike & statemout from you as o the effect
of the rocent dry yeers on the lovel of waber in wells in your regiom,

4 stanpod eavelops for reply is eaclossd md snybhing you
can toll me will be greatly approslated.

Yory truly yours,

f.z.n—:.m In of well
._“M. mﬂl.

Resourges National Resourges Board




Sepb. 8, 1934

Dr. demes H. Loes, Assistent State Geologist
Zowa Olty, Tows ;

Doar Dr. Lees:

Anyibdng you can tell uo along this ldne will be greatly

Sincerely,

F. T, Tuwwaltes



Saopte 8, 1934

Mre Jo Albort M.
228 Horth La Salle ﬂo’
Chicego, Tllinods

Dear Mre RoDlasony
e Im%a:gibprinrouwwﬁam
w er regsources wm M
m!m;mm end Illiveds for ths Mm&l Resourges Board within the
Be

.jm on which I do not me nuch infore
retion are ‘&mﬁ of Daplotiw. md "Quentities aveilsble."

I weuld greatly appreeciasto i§ if wou conld write me

a lebier ng whet yum of these matiors in the rogion with
whlch you are . arly antlous o learn if there is
wummmﬂwm epw.!.s:lo tien of wella and

now 4ho decline in water levels im tho Shicego district has progressed
mm‘swuw}.ywymm. Aloo I would Lliks to
kuow what effect the recont dry yoars heve hed em e waber teblo,

Imtmedawmllwel reers end hove obiained

conslderable evidonse {rom them. Anybthing you can furnish, hovover
brdief, will be gromily eppreciamted. ;

M,

Fo Te Tinmaiton




Sopt. 8, 1934

: 1mmmwm.masmnmto
anﬂ cm*&;he undergreund walors of Ghe, Upper Bissisaippd
Bagin in Mimeocuba, Ioun, ﬂ;mmn.mmmmtwmmzmx
ammlmavmanmmmm.

Pwe of the items on whieh I hwo litile recent Mm
mﬁ.«um "Exbent of Deplebion” end "Quanbiiies available®,

:tyonaoump.wmagemmmo!mym
have sollooted along this line I will greatly spprosiate it%. As the
rspertiﬂuhavatobehﬁditismi:ntthdmhrsemaf
daie can be citeds, Hero I have been pobbing verbal revoris from englucers
mwmxmuﬁamdtaSorMatwtmmmrwm
dry years oa the wabtor table.

Would also eppreciate peparaies of m'a ment
Wummﬁemwunehmtm alev any new publicabivas
visieh vou may have aloag $hese liness

Issmmtofmosmrmung on glacial geo
:.nnorhhu'n Wisconsin being suprorted by a Ponrogse grants We
- some geod results aad I hops 4o finigh a report on avrbheastern Wisconsin
befeore the firet of July next yeers

With best regerds,
sd nem!y. i

: Fo B0 Tousites
Have sio nade the sano rdquost of My, Govber of the Weler Survey




X R T s v

Sept. 8, 1934

"u'ou,obmg
State #m
Urbana, Iiliseds 2

Doar Mr. Zerbars

I have boen appointed by Profs Simpson of North Dakota
100 Bamin fn Mimeoctay Sova Hidoliatn, acd Mitnats witidn the neth
two weekse Thig roport if for the National Resources Board,

The subjects treated include two items on which I have
1ittle information y "Depletion® and "Quentitiy®,

I wdll appreeiete it crestly i€ you can write nme a letier
mmuwmmmmemwa bears on ibe
ouesbion of the offect of the resent dry levels in Tldn-
sil Of course, I realize that such deta i haz-étoam:undmm
oontradoctory but a brief statement of vour sgnsricncs similar fo
whiahi?eahmtmnmﬁwdmum: ei%y would help
me groagly,

Alge if your dopartcoemt hes publishoed anything along the
Line of data on well tosts, ote. since Bulletin 21 X would groatly
approgiate recoiving ii. Also any separates of your roeeul eriicles
whish I note ia tho bibliography.

dagurally this report will heve to ..eumre;e,em
swmery with referonces %o bocks and papers whore mere dopaiiod iafope
mabion can bo found but specific informntion on typleal locelitles will

help me greaily.
Very Sruly yours,

¥, T Timeites, In cherpe of well records
mmm Gooi enl Bm'vq
Spocial “o Wetcr Goneulbent, Wator
Rogourcen Sccbion, Nebional Hesources Board
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UPPER MISSISSIPPI RIVER DEAINAGE BASIN
his area includes only'those Por T
§ consin,\Iowa,
! T11inois which are ultimately drained
the Mississippi River.
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Torridonian - Sedimemtary
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Lewisian or Hebridean - Gneissiec
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GROUND WATER SUPBLIES OF UPPER MISSISSIPPI BASIN
IN ILLINOIS, ;[OWA, MINNESOTA, AND WISCONSIN
®, 'To '_fhwai‘hes
& L :

Gelogy of water supplies : 2

Surficial Deposits  mep ef-sand and-crevel—plains L/
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of rocks “\ '3 cross sections v~ 2
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-

-

e

Depletion of supplies
Statement of problem *
Origin of waters : memmrmw
‘Observations, construction of wells, etec. & Yo
Effect of recent drought =
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~~ Data, table of specific capacities of wells if obbtainsble [ * y
- g map of area of flowing welle & el

“hemical quality -  waters SO,
emae . T t_,rp:Lcal w6EE from several di stricta, forma‘t:n.one, _tc. e

v ﬂ%aﬁ oi‘ dz.str. of total mnerallzatlon

of minerelizstion

i +4 dE]E:th

Base exchange problem

Measures of conservetion ﬁ’-—[
Conelusions B copntarn ‘/‘(’) L q','“.J. weAta -

A pAAY
A B A
: ML o W eV pAk 3 i ¥
3 ALY A 4
2 i - 2
ikl } SANAT T iy
‘5 = A H
i M ,
s
E ¢ A ALA
iy 2 ARt S G A 5, i - 4
E ke A AN y o P e | o
Lo iRy Y i : B LA
L pAB A = fo i S = G
y J‘ { F o L S i }_ : " 3
[ = ., i L f o A ‘) 1
PN e
= ] s s
y T R enthay §
; {n (P b %
£ N P M’ i 3 k
1 (".L




Western Plateau.- The last marine sediments in this area #ro
Ordovician. The Pedeozoics and some of the pre-Cambrian are horizontal
L‘vidently some minor folding has occurred in this region since Ordo=-
vician times.

Interior lowland.- 'Thii_area was a part of the western plateau
until the Jurassie although slight\ invaesions of the Silurian and
Devonian seas occurred on the east. This area was submerged from
the Jurassic until post-Cretsceous tiﬁe- In the late Tertiary
& rift velley was formed in the south and the Murray Darligg-Basin

end other parts of the area were depressed.

Eastern Highlands.- The rocks give évidence of pre=Cambrien
deformation. ©Strong folding occurred at the end of the Ordovician
and also‘ affected the McDonnel Renze of the western plateau.
Deformution at the end of the Silurian continued i;:to the Devémian
and huge volumes of plutonic and volcanic rocks were poured forthk.
At the end of the Permo-Carboniferous it was &gein deformed. In the
Tertiary vulcanism occurred along frncturé lines in Victoria and

- New South "&alas. Uplift occurred in the Miocene and also in the
Fliocene. : :
Major Diestrophic Evenis
(1) Pre~Cambrian deformation :

(2) Folding at end of Ordovician which affacted Eastern Highlands
~ and McDonnel Range

(3) Deformation which extended from the end of the Siluriam into
the Defonian and was accompanied by vulcenism = Easiern High-
lands :

(4) Depression of Interior Lowland im Jurassic .

(5) Emergence of Interior Lowland in post-Cretaceous time

(6) Tertiary uplift or depression

Stratigraphy
Pleistocene and recent.- Glacial deposits and alluvium

Tertiary
Werrikooizn Series - Upper Pliocene
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glacial original' These beds may be of Cambrian age although none

of the bé#ds yields any positive évidone:.

In Cambrian time a sea advanced from the Kimberley Districi
in northwestern Australia and spread into New South Wales and
Victoria. The Ordovician Sea extended %cyon& the limits of the
Carbrian. There is no evidence that the Dividing Range was in
existence at this timeybut 1t came into existence &t the close of
the Ordovieian.

The Silurian Sea came from the scuth and reached the Broken
Hill district. It is known to huve covered Tasmania and the western
part of South Island. Orogenic movement occurred at the end of this
period. The Devonian Sea spread as arms in the depressions produced
by the Silurian deformation and was more restricted than the Silurian.
55 Thw Nouth Tades Chure sne daponiis of miialarie. & 0 G
great volumes of plutonic rocks were poured\forth. The Permo-
Carboniferous is continemtal im Australia. At the end of this period
fhe Eastern Highlands were egain déformad.

The Juressic Sea came in from the north and spread over the
Interior lowland as far south as Lake Torrens. This submergence
contiuued until pbst—ﬂretaceoua times. i ‘

In tho late Tertiary Fzulting produced the Great Valley of
"Squth Aﬁstralia and the Basin of the Murray River, Bass Straij},
and the Tasman Sea foundered.

Anttralia wes separated from thﬁtact with other land aress
S ¥ tha Crotaceouu. The fauna of Australisa is Mesozoic. It is

true, hdwever, that nomg Tertiary birds did get into this region.

1 Reed, F. R. C., The gaolcgy of the British Empire, P- 353,
london, 1921.
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Dekota is for our western plaiﬁa.

It is interesting to note how near the east coast the Darling
River rises. This is due to ihq structural depregqiog'iqmediately
west of the Great Dividing Rangg. : e

The western plateau is a very old sveni. The ﬁbuntéing, however,
rise several thousand foet above the genérél level and are either
horsts or monadnocks. - It has a characteristic qésqrt topography.

The coastul plains are very narrow and occur on downdropped
‘blocks along the west coast and also in the:Euc}agdiqtrict.

Australia is bounded by faults and is in reality a large
horst.

Structural Trends

There are two main: structural trends in Australia: Gondwand
and Himalayan. The northwest-southeast Gondwana trend can be
found in iha western plateau, the South Australia Highlands, and
Tasmania. The trends of the Beedt Dividing Range are also Gond-
wand. The Himaluyan fdds,in which four trends have been worked
out,wrap around Australia. South Island (New Zealand) has & north-
east-southwest t:end and N;rth Ialénd has this and also a northwest-
southeast trend. '

Geologic History

Australia seems to have & basal complex of gneisses and granites
which corresponds to our Laurentian and am overlying complex of
schistose rocks, quartzites, marbles, phyllites which corresponds to
our Huronian.and is called the Mosquito Creek Series.

The basal comglomerste of the Nullagine System which has been
compared to the Transvadl System of South Africa and‘tha Cuddapah‘

of India™hontuins flattened and stiriated pebbles, end may be of
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AUSTRALIA
- Thysiogrephy _

 Australia may be divided into fﬁréo ma jor end @ minor
physiographic divisions: (1) Eastern Highlands or Great Dividing
Range, (2) Interior Lowland, (3) Western Australia, and (4)
~ Comstal Plains. ey St e '

The Bustern Highlends have a structurel trend roughly
parallel to the east coast of Austrelia end extend from Tasmania

_ to Cape York. They are noi very wide and are the atumf:s of old

| a0 An”
AL

mpmita.jlr;s which have'; elevated by epeirogenic uplift. ¥hen Dr.
indrews was here last fall, he pointed out‘tho.glev'el téBleland
at the summit and also the canyons which headed.in. these
mountains. e : : . ‘

The Interior Lowland extends from a lime Qi:icfx runn from
- western Tasmania to central Queensland westward toitha. plateau
of western Australia. This lowland may be divided into four
parts (1) northern division which extends from the Gulf of Car-
pentaria south to lake Torrens,(8) Murray-Darling Batin(,séouth
Australian Highlands, and (4) Rift Velley which includes Lake
Ey!_'e end Spender's Gulf. :

The northern part has a broad, flat, mﬁnotonoué topograph;'.
The Murray-Darling Basin is structural end contains continental
Tertiary sediments. Uplm of the South Australian Highlands
apparently took place in the late Miocene. The Great Vallesr of
South Australia (rift valley) was formed in the late Tertiary.

The Interior Lowland is floored by sediments which range

~ Ol dz 0ca, ALt
in age from Jurasssic to recent. The

Q,‘}'.i Sl . F '
; age is the great reservoir for this area just as the
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SANGAMON RIVER WATERSHED

The map of the Sangamon River Watershed
is typical of the kind of intensive study cach of
the 28 watersheds in the state is recciving. This
map and the data shects which have been prepared to
accompany it, graphically illustratc thc physical
characteristics, existing improvements and other
pertinent information necessary in the study of
land usc or improvements which have been or might

be rccommended.,
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COL. KELLOGG: Mareh 31, 1934

Yater Supply & Sewerage:

A, Water Supply:

1. We have a map showing water sources by classes and
geographic distribtuion.

2 ?evaral metropolitan water districts in sketch
orm,

&. Descriptive copy.
B. GSewerage:

1. We have a map showing location of municipal stream
pollution,

2, Tabulation of pollution source.
3. Tebulation of sewage works.,
4, Tables showing sewages works progress.

S« Diagram of organization and administration for pollu-
tion control,

6. Diagram for sewage treatment.
7. Tabulations and curves for all stream gaging station
records in Illinois,
Mr. H, F, Ferguson has about completed the following tabulations

for us:

1. Table showing presence or absence of sewerage and
water supply for every city in the state.

2. Table showing class, source, etc., on every publie
water supply.

5. Table showing type, number of outlets, etc., for
every sewerage system.

4, Table showing extent of sewer systems composed whally
of farm tile,

5, Table of existing sewage works with remarks as to
adeguacy, etec.



Group 4-D-I - ‘ April 2, 1934

I - Flood and Flow Control

Referring to pages © and 6 of the "Outline of Survey
Program," dated March 13, 1934:

(a) Drainage Basin Maps.

The 40 basic maps on tracing cloth for the 28 watersheds have been
completed with regard to main streams and branches, the more
important towns, and railroads. The platting of the drainage and
levee and sanitary district locations is about 507 complete. The
other items called for on the list have not yet been incorporated
on the maps, but the data therefor are available. (Watershed
synopses in files.)

(b) Drainage Basin Statements. (Water shed synopses)

Preliminary typewritten drafts for all 28 watersheds have been
prepared and are in process of revision.

(¢) Hydrographs and Duration Records,

Complete hydrographs for 11 gaging stations have been prepared in
pencil and are ready for inking. A descriptive outline, with
explanatory data and notes for each of these 11 gaging stations
has been completed through the year 1923, It will be necessary to
complete these pertinent notes (from U.S.G.S. Water Supply papers)
for the years succeeding 19283,

Forty-seven duration curves have been prepared (in pencil) and are
in process of inking.

(e) Summary of Flood and Flow Control Problems, with State
and local maps.

An outline of the major city flood situations in the State and a
statement on overall flood and flow control flunning are in process

of preparation. This work to date consists largely of data collection
and no conclusions have been expressed, No information has yet been
fortheoming relative to the possible abandonment or repair of levee
districts, our contacts through the Agricultural College at Urpana,
the land bank at St. Louis, the prafosad survey by Professors c...

Leighton and Pickels, and the Division of Waterways having resulted

in no tangible data up to the present,



Flood and Flow Control -2 - 4/2/34

In sddition to the objectives above, as defined in
' the "Outline of Survey Program,"” the following work has been in
preparation: :

1, A tebulation has been made of stream gaging references for
Illinois streams. This is in readiness for setting up in
type or putting in tracing form.

2+ A bibliography of publicetions relating to the Illincis flood
and stream control situation has been in process of preparation.
This is about 657 complete.

3. A set of maps and questionnaires were prepared for contacting
the Agricultural and Gonservation Department representatives
regarding drainage and levee distriets. These have not been
sent out to date, but are ready. The stencils for the question~-
naires are attached to this memorandum; the maps are in the
Division #4 file.s.

There are various publications, reporte, maps, and other
information in the files which have been collected in the pasi
three months and which are requisite in the completion of our report
and maps.

(Signed) A. N. Wardle
Supervisor
Divicion # 4
S8tream Control
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PUBLIC WATER SUPPLIES IN ILLINOIS

Look at the numbered bars and then the
corresponding numbered sentences below

604428
76 3QJ554

eilzllallsiliell7]]s] ¥ ol 2L |12l |13

10.

11.
12,

13.

There are 1129 municipalities in the state of Illinois
Of these, 560 have public water supplies;

But 504 have no municipal supply watever.

However, 65 have proposed to develop supplies with
the aid of the PWA or other agenciesg.

Of the 560 which have public supnlies, 398 get their
water from wells,

And 232 of these wells are in rock,

Whereas 166 are in glacial drift.

Then, 66 municipalities pipe their supplies from
neighboring towns.

Chicago supplies water to 32 municipalities with a
total population of some 310,000 persons outside the
city of Chicago. East St. Louis supplies 16 other
towns.

Again, 84 municipal supplies arc derived from surface
waters, 73 of which havec watcr filtration plants.
Only 12 municipalitics have spring water supplies,
If we consider Item © from the standpoint of popu-
lation, we find that Chicago and the 32 cities

which it supplies comprise 3,684,438 persons,

Which is more than 48%4 of the state's population

of 7,630,654,
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METROPOLITAN WATER DISTRICTS

Since so many smaller communities receive their
water supplies from large neighboring systems, the question
is asked: "Why not district supplies all through the state?"
In other words, would it not be economically justifiable
to spend considerable sums in developing what might be
called "metropolitan" systems? It is probably generally
true that small municipal water plants are inferior to
large installations. Metropolitan district plants demand
the best not only in equipment and service but also
personnel.

The map showing the geographical distribution of
the types of water supplies indicates how clearly cut are
the natural lines separating the different kinds of supply:
that municipalities in the same type region will have
practically identical problems. Knowing that, it is much
simpler to talk of metropolitan distriects. A map produced
herewith shows where such districts might be justifiable.

As an indication of how a district supply would
affect a metropolitan area, the map of the La Salle-Peru
region has been prepared. This is a typiecal study of the
possibilities of combining & number of small systems or
creating an entirely new one, thereby eliminating dupli-

cation of costly supervision and administration expense.
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MUNICIPAL SEWER SVYSTEMS IN ILLINOIS

Look at the numbered bars, and then the
corresponding numbered sentences below.
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1.

8.

There are 1129 municipalities in the state
of Illinois.

Of this number, 343 have sewer systems

But 786 have no systems recognized as such
by the State Sanitary Water Board.

However, 28 have taken steps to prepare
some sort of proposal.

Of the 786 municipalities having no systems,
450 have less than 500 population;

And 215 have a population of between 500
and 1000;

Then 80 others have populations between
1000 and 2000,

And 13 have populations between 2000 and
3000.



STREAM POLLUTION IN ILLINOIS

There are 202 recorded polluters of
Illinois streams. The geographical distribution
of these polluters is shown on the "Map of Illinois
Stream Pollution Areas."™ Of the 202 polluters 74
have plants which need rehabilitation, additions
or betterments; 54 polluters have applied for PWA
funds with which to build sewage-works. Urgent
pollution abatement is needed in 40 cases, and in
24 cases of pollution, abatement is recommended
primarily to clean the Illinois River — in othef
words for esthetic reasons.

Stream pollution, whether it results from
domestic sewage or trade wastes, admittedly needs
general elimination or abatement. State planning
toward this objective does not contemplate absurd
perfection. Whether the objective of pollution
abatement is the elimination of a public menace or
nuisance, clarification of streams to support fish
and plant life, or simply the removal of unsightly
areas, cost and feasibility must always be funda-

mental considerations. What is wanted are clean



streams - made go without the imposition of too
great a burden on either individual, municipality
or industry.

To make pollution abatement effective
it must be a regularly organized and administered
state function. Two charts — one organization
set-up; the other administrative — are w»eproduced
herewith. These charts embody what are believed
to be sound suggestions as to how stream pollution

can be controlled.
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ORGANIZATION CHART
FOR POLLUTIONAL CONTROL
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ADMINISTRATIVE CHART
FOR POLLUTIONAL CONTROL

GOVERNOR

SANITARY WATER BOARD

|

e
INSTITUTIONS

MUNICIPALITIES INDUSTRY &
INDIVIDUALS

REQUIREMENTS

SUBMIT

‘A" PRELIMINARY PLANS AND ESTIMATES ON
ENGINEERING SURVEY FOR SOLUTION OF SEWERAGE
PROBLEM.

“B" CONSTRUCTION PLANS AND SPECIFICATIONS
FOR SELECTED OR APPROVED PROJECT AND SECURE
PERMIT FOR CONSTRUCTION AND OPERATION.

‘C” OPERATION RECORDS.

‘D" TO COOPERATE WITH STATE ENGINEERS
WHEN PERIODIC OPERATION CHECKUP IS MADE.

ILLINOIS STATE PLANNING COMMISSION
JUNE 1934




THE VALUE OF THE SANITARY DISTRICT LAW

Cities often may have stream pollution
areas or sources of sewage nuisances just outside
their corporate limits. These nuisance sources
may be industrial plants, or institutions housing
many persons.

Through the creation of & sanitary
district, made possible by the 1917 act, the
sanitary requirements of the whole area can be
met. What this actually amounts to is graphically
shown in the map of DeKalb, Illinois. One map
shows what the city of DeKalb faced before the
sanitary district was formed. The other map shows
how the sewage-disposal problems for the whole
are@ were solved through creation of the sanitary

distriet.



HERE ARE SEVEN MAJOR POINTS OF POLLUTION IN THE DEKALB AREA.
A SERIOUS MENACE TO THE HEALTH OF THE COMMUNITY.
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WHAT THE DEKALB SANITARY DISTRICT DID FOR THIS AREA IS WHAT OTHER
COMMUNITIES CAN DO TO CORRECT SIMILAR OFFENSIVE CONDITIONS.




SEWAGE-TREATMENT PRACTICE

Municipalities without sewage-treatment
works bften balk at constructing them because of
the costs involved. However, there are various
degrees of treatment, and when a city merely begins
to remove dirt, grit, rags, sticks, ete., from its
raw sewage, the first step in pollution control has
been taken.

Two diagrams are reproduced in the follow-
ing pages to show what is done (1) to accomplish
partial sewage trcatment and (2) to obtain complete
treatment wherein from 85 to 95 per cent of the
suspcnded solids are removed, and the samc perccntage
of total oxygen demand is met. Sterilization of the
effluent to eliminate pollution entirely is the last
step in complete treatment.

Cities, then, who can afford to go only
part way should become acquainted with all the steps
toward complete treatment, fitting the treatment to
the money available. What these successive steps are,

the two following diagrams explain.



DIAGRAM OF PARTIAL SEWAGE
TREATMENT AS COMMONLY
PRACTICED IN ILLINOIS
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DIAGRAM OF COMPLETE SEWAGE
TREATMENT AS COMMONLY
PRACTICED IN ILLINOIS

CRUDE SEWAGE
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FLOW DURATION RECORDS

Steam gaging has many uses. Knowledge of
maximum and average flows is required to determine
watershed yields upon which are based water-supply
studies, waterpower resources, etc. Minimum flow
records are extremely valuable in determining the
nced for artificial sewage treatment to prevent
depletion of oxygen in the strcam. High flow records
are the bases upon which flood-control or prevention
works are designed. On the chart "Flow Duration
Records" data covering 51 Illinois gaging stations
are tabulated, and are the record of maximum and
minimum flows for only 20 of the 28 rivers and
streams of the state. The periods of record of the
several gaging stations show how spotty and lacking
in continuity most of the flow records are. It is
obvious that what is needed are more gaging stations
continuously operated so that long-time flow records

on all our streams will be made availéable.



FLOW DURATION RECORDS
ILLINOIS GAGING STATIONS

ILLINOIS STATE PLANNING COMMISSION June|934 DATA FROM: UNITED STATES GEOLOGICAL SURVEY.
T Minimun | 25ROF TIME | 0% OF TIME | 80% OF TIME | 70% OF TME | 60% OF TIME | 50% OF TIME | 40%or T::l 30% OF 1'::!B 20% oF 'F::ts o4 OF ﬂ::s 5% OF 11:;:.s
RN DITION RECORD USED [*&5*ul [Ters. [ ors. |oFs ;:Q_EL CEs. :::i crs. 'g.e';:l CEs. :;:?:L crs :;:T:-. cFs. ::;5:' ces. | St | crs 9?'&[ cEs e crs | Fen | cna | Fem
" BEAUCOUP CREEK nesr PINCKNEYVILLE-ILL. |39YRS 18091912 Inct 227 2170 0.6 LE 0.007 T |0009 35 ooz 5 0.0z -l 0.04 e 007 27 0.1z 48 0.zl 95 042 320 | 141 910 4.01
© BIG MUDDY RIVER near CAMBON. ILL. 375YRS- 1909- 912 inct| 735 11,000 o 2 |ooos| & |oo0B 17 0.02 4] 0.04 56 | 0.08 88 012 172 .| 023 | 325 044 | 700 | 095 | 2270 | 309 | 4000 | 5.44
BIG MUDDY RIVER at PLUMFIELD-ILL BYRS. 1918-933incl] 753 16300 o 3 0004 5 0.007 1" 0.02 3 0.03 47 0.06 100 [+ B~ 219 0.30 540 72 | 1180 .53 2.260| 30 3890 | S.16
“8I6MUDDY RIVER 4t MURPHYSBORD-ILL. |3YRS 1931-@33-incl| 2170 28600 1 20 oooa| 30 0.0 49 0.0z 8t 0.04 155 0.07 265 ouz @00 | 0.28 | 1,250 0sa8 | zZedo| 119 ©230 | 2.87 | 9.800 | 4.51
® CACHE RIVER at FORMAN-ILL 05 YRS, 1923-1938-Incld 240 9,020 L | 0.004 3 0.0 8 0.03 21 0.09 =1 0.2l 1o 0.46 190 0.79 328 .38 540 | 225 925 | 3.85 | 1460 | @.08
© CAMOKIA CREEK near POAG -ILL 2YRS.  1910-1911 ‘il 259 3,600 z 10 | oco4] 16 | ooe 26 0.10 37 0.14 41 | 08 59 | 023 72 | 0.zs | 100 | 039 172 | 066 | 410 | 1sa | neo | as
7"'DES PLAINES RIVER st JOLIET-ILL 164 YRS. (915-1931-Incl v 18,400 | Mo Record | 7,030 7.300 7875 8110 8,425 8,700 8,925 9.450 18000 |. 11,000 11,900
* DES PLAINES RIVER af LEMONT-ILL 189 YRS, 1916-1933-incl| 708 5,520 o 1 |oo | 1B |oox|] 35 | oo0s 55 | 008 100 | 014 | 180 | 026 | 288 | 041 | 420 |[0é0 | ¢70 | 095 | 1es | 185 | 1800 | 27
RIVER at L 3YRS  1931-9a%-incl| 2260 | 18,400 40 40 (002 | s0 | a0z wo | co4 | 170 | 007 | 285 | 013 | 450 | Q20| 70 [ 030 | 1300 | 058 [ 2750 | 122 |G2s0] 276 | B7s0| 387
EMBARRASS RIVER near OAKLAND-ILL. [39YRS [310-1915-Incl.| 535 4.680 o 4 |0.007 7 0.01 25 0.08 53 0.10 ol 0.18 178 033 290 0.54 385 | 0.7T2 5%0 (1] 1200 | 2.25 | 1,925| 3.6
" EMBARRASS RIVER at ST MARIE-ILL  |209YRS 1910-1933inct] 1540 | 39.000 1 30 |ooz| 52 | 003 | us oos | zio [ 01a | 325 | 021 | 485 | o3 740 | 048 | 1130 | 074 | 1825 | 118 | 3,775 | 2.44 | 5600| 364
"FOX RIVER &b ALBONQUIN-ILL. 168 YRS, 1915-1933ncl | 1340 7120 47 128 ol 197 0.5 272 0.20 342 0.26 420 0.31 535 0.40 680 | OsI 900 | 0.67 1,340 I 1810 142 | zs00 .86
™ POX RIVER at DAYTOM-ILL BYRS. [925-B33-cl] 2570 14,300 | 151 255 | 01 | 335 | o3 | 455 | o48 560 | 0.2z | 690 | 027 | 945 [ 037 | 1320 | 0.5/ | 1810 | 070 | zeoo| 101 | 3aso| iso | ss80| ZiT
" Fox RIVER a+ S0, ELGIN-ILL. YR 1918 1500 4,280 130 210 | 0.14 | 240 | 0.6 310 0.z1 390 0.26 510 034 ©25 04z 775 0.52 1,050 070 | 1710 14 L980 | 132 | 2728 | 182
* FoxX RIVER at WEDRON-ILL 99YRS. 19/5-1924-Inclf 2500 17, 900 108 290 | 0.2 | 3s0 014 455 0.18 590 0.24 760 0.30 990 040 | 1280 | o.51 Le00 | 0.64 | 2300 | 092 | 3sc0| 140 5080| 2.02
' IROQUOIS RIVER near CHEBANSE-ILL. I0YRS.  1923-93%-ncl] 2120 27.000 12 45 | 0.02 0 0.03 1o 0.08 z0s ol 360 0.17 eJo 0.27 1148 0.54 1740 082 | 2.600 1.23 4800| 2726 7.350| 3. 46

" KANKAKEE RIVER ## CUSTER PARK-ILL. |IB9YRS @is- 93%incl] 4870 | 23.700 250 | 600 | 042 | 680 | 044 | 280 | 018 | 1150 | 024 | 1475 | 0.30 | 1900 | 0,39 | 2650 | 055 | 2600| 074 | s200| 107 | B2s0| 169 | o900 | z.44

" KANKAKEE RIVER of MOMENCE-ILL. | IB.8YRS BI5-R33-ncl| 2340 | 12,600 | 306 | 487 021 | 565 | 074 | 720 | 031 | 903 | 039 | 1060 | 0.45 | 1300 | 055 | 1600| 069 | 2030 | 087 | zeso| via | 3800 162 | 4870 | z08
™ KANKAKEE RIVER ab SHELBY -IND 2¥RS. m3-@3zIocl 1760 | 3870 512 | 525) 03 | 565 | 032 | G40 | 036 | 720 | o1 | 785 | 045 | 960 | 054 | 1175 | 067 | 1425 | 081 |1690 | 096 | 1935 | 10 |z425] 138
KASKASKIA RIVER near ARCOLA-ILL  |39¥Rs 9@-BIZ-Incl| 320 | 3,290 a 2 |ooos| 4 oo | 2 0.05 67 | 007 | 135 |o3s| 198 | o5 | 260| 067 | 340| 087 | 525 | 135 | 890 228 | 1300 | 333
X KASKASKIA RIVER st CARLYLE-ILL. [575YRS 1908-BS-incl 2680 20,000 23 41 0.0z &0 oz 158 0.06 370 °| 04 680 | 0.25 |‘osor-’ 038 1500 | O°56 | 2350 | 0.88 | 3,640 136 | s850| 218 a3so| an
“'Kasmsnm RIVER at MEW ATHENS-ILL. [99YRS. 1810-1921-ncl| 5220 63100 02 175 | c.o3 | 255 | 0.06 | 425 0.08 640 o1z 975 0.9 1580 0.30 | 2350 | 045 3800| 0.73 | 7.000| 134 |i800| 2,26 | 17.000| 3.2
B KASKASKIA RIVER at SHELBYVILLE-ILL. J4BYRS. 1908-9I2-Inci{ 1030 ID_‘OO o2 " 0.02 16 0.03 el 0.06 123 a2z 83 027 470 0.41 7jzo 0.70 1,070 .04 1,740 1.69 3150 | 306 4600 | 4.47
EXASKASKIA RIVER «+ VANDALIA-ILL. |235YRS 190819334ac 1980 | 20,000 | 35 32 |oo02}) 57 [o003) 95 | 005 | 190 | 010 | 350 | aie | 555 | 028 | 870 [ 0.44 | L2300 | 0es | 2200 tu | asoo| 2.27 | cooco| so=
"kﬂlﬂm‘%‘vﬁ B rw sAEnslL BYRS. 1925-1933.inclf 70 960 0.0 02 | 0003 03 |ocod| 2s 0.04 6 0.09 iz ou7 20 029 325 | 047 415 | 0.8 75 107 140 2.0 z30 | az8
LA MOINE RIVER a+ RIPLEY -ILL. YRS, i922-pasnel 1310 | 12500 89 % |ooz| 41 [003) 75 | o0oa| 28 | 040 | 193 | 045 | 280 021 | 427 | 033 30 | 0.48 [ 1000 | 076 | 1,900] 1.45 | 3390 | ze9
TLITTLE WABASH RIVER oF WILCOX-ILL. [B9YRs. 915-1938-nct] 1-30 | 14,000 o1 8 |ooor| 13 | oo 8 0o3| 49 | oo4 9 | oo08 163 | 014 | 270 | o024 | 458 | 041 | s100 | 098 | 2980| 2G4 | 4320| 382
MACKINAW RIVER &% GREEN VALLEY-ILL. [12VRs. m2i-1933-mct| 100 | 21800 22 30 |003] 40 [o004a) 70 | 006 125 | on | 200 | 018 | 300 | 027 | 470 | 043 | 708 | 064 | 1120 | 102 | zozo| 18a| si00]| 282
™ MACOUPIN CREEK near KANE -ILL. 257 YRS, 1921-1933-Incl|  AGS 12,200 ' 5 ooce| o 0.01 22 003 43 0.05 76 0.09 24 | 014 189 | 022 | 288 033| 520 | 060 | i1S00| 174 | 3 460 4
SAPECATONICA RIVER o+ FREEPORT-ILL.  |I9YRS 19i5-933-inct| 1330 | 18,400 124 | 295 o022 ] 340 (026 | 415 | 031 | 475 | 036 | 550 | 0.41 | 640 | 048 | 765 | 058 | 930 | 0.70 | 1230 [ 092 | 1840] 128 | zeeo| 21s
"'ROCKRIVER at AFTOM-WISC. 1BYRS. 1915-1932-Inct] 3190 | 13,000 ] S0 | 016 | 625 | 019 | 760 | 024 | 880 | 028 | 1020 | 032 | 1.225] 0.38 | 1580 | 0.49 | 2100 | 0.66| 2770 | 0.87 | 4175 | 131 | 6,225] 198
ROCK RIVER at LYNDOMN-ILL. B.6YRS: BI5- [933-Incl] 9010 39 000 6585 1550 [ 0.7 | 1915 | 021 | 2,475 | 028 | 3000 | 0.33 | 3530| 0.39 | 4100 | 0.46 | 5450 | 0.57 | g400| 0.7t | 8,400| 093 |12750| 1.42] 17180 1.9
ROCK RIVER aF ROCKFORD-ILL. 4YRS. 1i5-9i9-incl| @520 | 32000 | 483 | 1200 0.20| 1570 | 024 | 210 | 032 | 2540 | 039 | 2980| 046 | 3600( 0.55 | 4300] oee | s350| ez 7630 117 [11Z50| 173 | 14.600] 224
S nE AvEn Srar HARRISBURG-ILL  |BTZYRS.978-0szmed] 198 | 40s0 | 02 os |oooa| 1 [oces| 2 001 3 | ooz 6 | 003 5 | oo 17| 014]| 45| o3| wo| o0m| ez | 3.5 | Las0| ez
SALT CREEK near KEMNEY-ILL. 48RS 1908-9iz Inct| 459 | 4680 i 0 |ooz| 14 |ooa| 24 |00s| 39 |00 ] 60 [ ois 108 | 024 | 172 | 038 | 260 | 057 | 425 | 093 | 875 | 190 | 1500 326
"smemou RIVER & MONTICELLO-ILL [|Z2BYRS. 1909-1933 Incl 580 1S, 400 1 8 ool n 0.02 24 0.04 48 0.09 90 06 157 0329 240 | 0.44 | 365 0.66| s65 103 | 1140 2.07 | 1,750 | 8.8
SANGAMON RIVER oear OAKFORD-ILL. (B5GYRS. :'.f,",,';,",‘,’i, 5000 | 37.600 45 145 | 003 | 195 | oo4 | 295 | ooe | 426 | 009 | eso | o3 | Low | 00 | 1415 | 0,30 [2245 | 045 [seco| o7z [ 7000 [ 142 im0 | 288 |
SANBAMON RIVER af RIVERTOM-ILL. [216YRS. 1908-833Incl| 2560 30,200 & as | o0 11 0.0z 130 008 230 0.09 390 | 0.5 670 | 0.26 | 1030 | 0.40 | 640 | 0.G4 2700| 105 [ss00 | 215 | 8m0 | 38
m;,?,;, sarKINCAID-ILL (YRS 1917-P830ect]  si0 | 11,800 0 2z |oooal s [ oo 8 004 | 29 | o008 70 | 012 | 120 | oz4| wo | 035 290 | 057 | -mis | 1ol | 1300 | 285 | 2128 | 407
| Ao IVER mesr TAYLORVILLE-ILL JGTYRS 1908-01TIncl] 427 | 2480 | 03 3 Jooor| 75 |ooz| 8 | coa| 4 |ow | 70 [oi7 ] 97 | 023] 1eo | 038] 240 [ 056 | 410 | 096 | 1050 246 | 1525 | 3m7
*' SHOAL CREEK near BREESE-ILL 79 YRS. D091z incl| 760 | 11600 23 41 Joos| 48 |oo06| e | 003 | 93 | ouz | 123 | 06| 163 [ 021 | 210 [0.28]| 370 | 049 | B40| 110 | 2140| 282 | 3.000| 398
“SILVER CREEK near LEBANON-ILL.  [29YRS. BI0-I91Z Incl| 235 | 4,030 0z 45 [oor | & Jooz| 17 |oos| 27 |o008| 40 |on | sps | o] s0[o02r| 150 | 0as | 320] coe| 25| 246 | La78| auo
“SKILI.ET FORK rear WAYNE CITY-ILL. (159 YRS 1909-1933 Incl| 475 15, BOO 0 ! 0.002 3 0.006 6 0.0 [<] 0.0z 19 0.04 34 0.07 62 0.13 150 032 | 330 070 1425 3.0 3100 G 83
“*SPRING CREEK o+ JOLIET-ILL. 8YRS 1925-B33Mect| 197 1070 0.8 zs o3| 32 o6 | 40 [020 ] 47 | 024 | 60 [ 030| 78 | 040 a7 [042| 133 | ces | 207 | 105 37'| 88| s | 33
““SPOON RIVER # SEVILLE-ILL. n94vrs is-p33incl| 1600 | 28900 | 38 s3 |co3| 72 [00S| 140 [ 0.09 | 220 | 0.4 | 325 [ 0.20| 460 | 029 | e50 | 0.41 | 935 |08 |1425.| 029 [ 240 | 150 | 4.250] 2.e2
“8i6 VERMILLION RIVER » DANVILLE-ILL J3vRs o e U] 1280 | 20200 | o8 7 Joor| 27 |oo2| 45 |004| 75 oo | 140 [on | 2323 [ous | 408 [ 032 650 [ o0& |1o0o]| 078 [ 1920 iso | mizs | z.4s
“VERMILLION RIVER at LOWELL-ILL. [27RS W3He33mnct | 1230 | 19700 a3 s | oo | 20 [o0os] 40 | 003 | 72 | o006 | 175 (014 | 385 | 03 | 605 | 0.49 | 80O | 0.65 [1300| 106 | 2200| 1719 | Zovs | 2.42
“® VERMILLION RIVER ot STREATOR-ILL. |5 YRS 915930 locl | 1080 16500 | © 3 |ooo3| 5 |o00os| 14 |ool | 38 [ocos| 88 | 0os| 190 [olie | 360 033 ] 550 [0 | emo | cez [ 1770 | Les [ zes0 | zes
‘WMD.SN RIVER 4 MT CARMEL-ILL. 5 'J

* ILLINOIS RIVER 4t BEARDSTOWN-ILL. | 7YRS 1921-1927-Incl. 109,000 | 2.550 14,100 14,600 16,800 19.400 i | 2300 29,000 34,250 51,750 64,750
* ILLINOIS RIVER &t PEORIA-ILL 21¥RS. 1911 1931 Incl. I 58,300 | 7.280 p




FLOOD INFLUENCES

PRECIPITATION WATERSHED CLIKATE
Amount Size Freezing
Distribution Shape Snow Accumu-
lation
Intensity Arrangement
of Tributaries Rate of
Duration Thawing
Direction of Topography Ice Gorge
Storm
Geology
Vegetation
FLOOD RELIEF
FOR
ILLINOIS
PREVENTION PROTECTION
STORAGE DIVERSION FORESTATION LEVEES CHANNELIZATION
Doubtful Practical Doubtful Require Require Careful
Value Value Careful Planning
Planning :




3 N RIVER WATERS

IHTRODUCTION

The objectives in this watershed are several and listed
in order of importance, ineclude:

8« Flood abatement

b. Completion of channel straightening throughout
its important length

¢s Removal of levee encroachments at some locations

d. Esteblishment of sdditional rainfall stations

¢. Establishment of additional stream gaging stationn

fs Formalation of plans anticipating cv:ntual uaterwqr
navigation for its important length.

g« Formulation of plans anticipating future municipal
water supplies for centers of population or augmenta-
tion of existing supplies for center of rapidly in-
creasing population.

The flood history of this watershed follows true to form
for the central portion of Illinois, It is one of continual des-
truction of crops, damage to property qr all kinds, business sus-
pension, etc.

A few references are here pertinent,

Year Data

Feb,1929 Two bridges at Chandler carried out by ice gorge

Apr. 1927 River 10! over dam at Springfield

May 1927 River 6' over dam at Springfield

Dec, 1927 River in flood firast half of month

July 1926 Illipolis flooded - Harvested crops destroyed
Estimated damages, (850,000

Sept«1926 Menard County Flooded.,

Loss in Springfield 25,000

40-acre lake formed in southern part of Springfield,
River flooded throughout month

Damage estimated at (2,600,000,

Oct.1926 lake Decatur near flood
14,000 cub, yd. land slide below dam.
Lake Decatur 6' above dam on 3rd of month.
River stage 15.38', Oakford levee broke, flooding

2,500 acres,



R

Sangamon River Watershed.

Mar, 1522
June 1919

Jan, 1916
Mar, 1913
1907-1908-1911

March 1904
1883 to 1904
1883

1875

May 1858

1844

Mar., 1835

River in flood.

Streams in Sangamen County flooded.
Com and wheat destroyed, Seriocus flooding
east of Springfield

Flood stage at Oakford, 19.1',
Flood stage at Oakford, 21',

Flood stage at Oakford, about 21°'
3ix feet of water on laand in wvieinity.

Floods cansed by excessive rainfall in the
watershed widespread, including areas about
konticello, Decatur, Taylorville (South Fork
Yatershed ), Springfield, linceln and Bloomington
(Salt Creek 7atershed), Oakford and Chandlerville.

Eight floods of varying intensities occurred

Above Salt Creek, river obtained aver hekght
of 8-1/2 feet above banks; below Salt Creek a
height of about 6 feet above banks.

Flood stage about a half foot lower than that
of 1883,

devere flood caused approximately &2,000,000
damage in and around Springfield. Many bridges in
surrounding country carried away.

Constant rainfall all through spring and into
June. 4ll crops destroyed. Transportation by
boat only.

Sangamon attained usual width of Miseiseippi in
many places, '

Flood heighte claimed to have been greater than
in 1844,

Heavy snows (3' average) combined with spring
rains flooded watershed from bank to bank, 19'
of depth in river near Springfield.



Sangamon River Gatershed,

ICAL CHARAC STIC8
- The watershed haé an area approximating 2,360 square
miles snd ineludes parts of the following counties:

Cass Iogan Py Morgan W
Champai s . Macon T Moultrie .. .
Christian : ! Mason _ . Patt L
DeWitt Mclean ? Seangamon

Ford Menard Shelby

The river basin ixi its lower r-oac‘hu. is from two and a half
t0 three miles wide, BNamerous lakes, sloughs and marshes pr.:#‘nil-.
Prom Qakford to Petersburg the river bottom is one and one half to
two miles wide, It gradually narrows and is less marshy father up-
gtream. From Fetersburg to Decatur, a distance of about sixty five
miles, the bottom-lands range from a half to a mile in width. From
Decatur to Mahoment they .aro lese than one half mile in width.

The main stream is about 200 miles in length., I1It%s prinecipal
tributaries are South Fork and Salt Creek. Originally the waterway
was quite tortuous, OSome portions of the river beitween Decatur and
Springfield and below Springfield have been ztraightened.
PRECIPITATION:

Annunal mean rainfall is about 36", Rainfall stations maine

tained and operated by the U, 8, Weather Bureau are listed, as follows:

Town County ileve _Years Duration TYears of Record
Decatur Kacon 682 46 1870-1873
1886-1887
1894-1934
Monticello Tiatt 700 Z

Springfield Sangamon 636 56 1879-1934
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Sangamon River Watershed.

GAGING STATIONS:

Six stream gaging stations have been msintsined and operated
by various agencies, The following information is available,

Location County Years Years
gg ion % Record
Thandlerville Tass
Decatur Macon 1906
Monticello (I.C.R.R. Brdg) Piatt 26 1908 - 1934
Qakford (2% mi.above Innara Menard 19 1909 - 1912
C,P,&St,13 Ry.Brdg.) 1914 - 1922
1928 - 1984
Riverton (Wab,R,R.Brdg.) Sangamon 25 1909~ 1912
1914 - 1934
Springfield 3an gamon 1902
DaMS:

Ho hydro developments have been attempted. The valley ies so
wide and shallow that only the pondage of an immense area, accomplished
by a high dam, would Jjustify a development, This, of itself would
not be Justified owing to ithe greater value of the submerged areas
for other purposes, One dam 28,5 feet high has been built at Decatur
the effect of which has created a lake at this city, for the use 6:
a municipal supply. In this connection foundations for a hydro-
electric plant were placed., Ko equipment or building has been placed
due largely to lack of & reasonable constant flow which would Jjustify
the installation.

Another dam about 9.5 feet high has been erected on the river
near Springfield, to create a reservoir for minicipal water supplys
LAKES;

Fumerous natursl lakes and sloughs exist throughout the water-

shed, Most of these are concentrated in the lower reaches,
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Sangamon River Tatershed:
HAVIGATI ON:

Navigzation from the mouth of the river to Decatur has been
analized by the U. 5. Engineers, The project would require eizhteen
dams and locks, the dams would be of the movable type and locks
60' x 350"y A six foot channel would be provided, In addition to
this thirty five fixed bridges would require considerable changes
in order to provide traffic clearance, The project was not cone
gsidered Justifiable at the time the report was submitted, which was
during 1921,

FLOOD CONTROL XESERVOLRS;

Reservolir systems for assistiang in the regulation of flood
waters on the idssissippi were analysed and found not to be justi-
fiable. The total capacity would have amounted to 162,000 acre-
feet., The project cosi was estimated at 40, per acre foot,

PARKS AND RECREATION ARBAS:
One State Fark is located in this watershed; the New Salem

State Park .200 acres in extent located on Sangamon River, 3 miles
south of Petersburg.

The State Board of Park Advisers, in its 1922 reporf recom-
mends the development of three tracts of land along the banks of tke
Sangamon River for recreation areas, viz;

From Petersburg, lMenard County, north to Salt Creek, approx-

imately 8 miles.

6 mile strip of land in Macon County abutting the east line

of Macon County
10 mile strip of land in Piatt County centering on Monticello,

WILD LIFE CONSERVATION:
Ho fish hatcheries are located in this watershed.

A quail farm comprising 40 acres is located at State Fair
Grounds north of Springfield.
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LAKD RECLAMATION AND DRAINAGE:

Reclamation of bottom and wt lands for varlious agrarian
purposes has been proceeding for years, It has been estimated that
floods in unlevied areas have taken three ocut of five crops; and in
bottom lands five out of six crops.

Hence the population have intensively organized districts for
their protection,

Existing r.cérds indicate about 380,950 acres were included in
ninety-threec organized drainage districts in 1927, No later data is
available, There are two sanitary districts, viz; Springfield and
Decatur which include 44,360 acres, Districts in process of organ-
ization at that time included about 22,500 aeres, leaving 15,000
acres s8till in overflow. It is evident that the drainage problem
has been vigorously prosecuted in this watershed, GStream straighten-~
ing and clearance have been partially effected, Considerable tiling
and levee development have also been completed. In some instances
the levees have been located too close to the river bed, The effect
has been to constrict the channel area to such a degree that flood
waters create higher stages due to sluggish run-off,

Channel straightening has been completed in some portions,
and proposed in others, 3Specifically, near the mouth between the
Junction of the River with the Illinois,Waterway stiraighiening has
been indicated and sponsored by the U, 8, Engineers., MNuch opposition
by local interests has blocked all efforts in this locality. Waterway
straightening has been completed from about the line between sections
23 and 26, Twp. 19 ¥ R11W of 2rd principal meridian, to the Junction
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of the main river with Salt Creek (SW 1/4 sec. 6, Twp., 19 N, R6 W
of 2rd principal meridian, a distance of about thirty miles,

Channel straighteniag and cuteffs have been projected and in-
dicated, beginning at the Junction and coatinuing pasgt Petersburg
and Springfield for about 65 miles to a point in the H.W. 1/4 sec,

15, Twp 15 N« R 3W of 3rd principal meridian., ZJome portions of this
probably have been completed.

Beyond the last mentioned point the chennel has been straightened
to about a mile 85, a distance of twenty miles, this point being lo-
cated in H.,E, 1/4 Sec. 32, Twp., 16 N.,R, 1 E of 3rd principal meridian.

From this point the U, 5, Englneers have projected and indicated
channel straightening and cut off excavation past Decatur, liouticello
and through to lMahomet, a distance of about 70 miles. THere again
local opposition, especially throughout that portion immediately above
Decatur has frustrated the consummstion of this portion of the prop ot.

Almost all of the levee construction hes been confined to tae
lower reaches, specificslly between the Jjunction of the Salt Oreek
with the Sangamon River, and the mouth of the latter.

The setback of some portions of this levee system is qui te
necessary in order to increase rate of runoff during flood stages.

In recent years steps have been taken to enlarge and increase
the heights of some of the levees to compensate for flood stage
estimates in excese of those occurring during 1926 and 1927. DNo
state record is available as regards the present status of this phase,



Sangamoy River Watershed. S

SO1L REPORTS:

0f the fifteen counties forming this watershed, five have
not been reported upon for soll formation and content, These are
Cass, Christian, DeWitt, lMenaréd snd Shelby., Those for which re-

cords are available are indicated.

Report County JYear Repo rt County Year
18 Champaign 1918 10 lcLean 1915
54 Ford 1823 42 lorgan 1928
29 Logan 1927 2 Moultrie 1911
45 Macon 1929 47 riatt 1930
28 Mason 1924 4 Sangamon 1912
COMMINTS ;.

Puture land reclamation should be coordinated with ﬁd:oining
watersheds, specifically those of Szlt Creek and South Fork,

The fact is gquite appareant that abnormal and sustained floods
leave their traces on the eantire central Illinois vicinity. Hence
disconnected individual efforte will result eveantually in a waste
of tina;ea, time and effort, This is emphasized by the fact that
each additional channel coastriction caused by a new levee serves
only to aggravate any succeeding flood condition over the entire areas

The poseibility of reservoir development for control of average
floods should be further studied and reported upon.

BEBORTS :

Bulletin #42, 111, 2tate Geological Survey. land Drainage.

Use S Engineers, Document 186 - 72nd Cong. lst Sessiocn

S0il Reports 2, 4, 10, 18, EBI 39, 42, 456, 47, 64 - issued

:y Ue of 1, Experimental Station of the Department of Agricule
Ure.
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WATZR SOFTENING

The degree of hardness of public water supplies and the
nature of industrial water requirements are importent items in the
conslideration of water softening programs. Ordinaerily when surface
waters are used and when filtration plants treat such waters, it
requires little additional equipment or expense to soften the water,
and when the results warrant, water softening should be undertaken,

. Where the publie water supply is derived from under ground
sources, and local usages would benefit from water softening, great
care nmust te exerelsed before engaging in such projects. In meny
eases good engineering judgment has placed the wells in widely
scattered locaiidons with water delivery direetly into the distribu-~
tion system. In such cases it is obviously expensive to conduct
the highly mineralized well water thru newly laid force mains to a
central point for softening, and individual softening plants at the
various wells are likely to be uneconomical., In other cases where
wells are located conveniently to a central point, considerastion
must be given to the possible future life of the existing wells,
and the possible future location of new wells, to say nothing of
the probability of abandoning well supplies in favor of other water
sources,

In general, well waters are definitely in need of softening,
but in acetual practice there are very few softening plents in con-
Junetion with well suppliesz as compared with the total number of
well supply systems.

The answer to the water softening problem may possibly be
found in the following:

1. Pigo line connection to an abundant volume of desiratle
wagter.

2. Development of a surface supply.
3« Fossible justification for a treated well supply.
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#5 STREAM SANITATION & WATER SUPPLY March 30, 1934

GENERAL STATEMENT OF THE
WATER SUPPLY SITUATION

An abundance of good quality water is available for every
Illinois Municipality subject to its financial limitations. These
financial aspects have created the water supply picture as it
exists today, and tabulations or pictorial presentations of the
geographic distribution of public water supplies by water sources
do not necessarily represent ideal developments. It is rather a
representation of present water resource uses. Lake Michigan
supplies by far the largest proportion of our state needs, and it
is capable of increased development. The Mississippi River is
also a major sourwe of public water supply, particularly in the
East St. Louis metropolitan area and for the Rock Island, lMoline
area. Well supplies are used very extensively in the northern
portion of the state, and while it is becoming increasingly more
difficult to secure the volume of water from wells necessary to
assure continued growth, it is nevertheless true that every city
in Illinois with more than 5,000 population now using a well
supply can readily secure an abundance of water thru development
of surface supplies.

The well supplies of our larger cities (5,000 population
or more) penetrate various sub-surface formations ranging from
sand and gravel strata in the drift formation down thru the lime-
stones and into the deeper sandstones. As the draft of water
from the various formations increased, the water yield diminished
until certain strata are no longer capable of yielding satisfactory
volumes of watere Wherever it has been possible to drill wells
into deeper formations to improve water supplies, the communities
have usually adopted this method. 1In instances such as Bloomington,
Normal, Springfield, and others, where only the drift formation
originally offered a satisfactory supply, inadeguate volumes of
water have been replaced with impounded surface supplies.,

Cities such as Cicero, Berwyn, Oak Park, Forest Park, and
others, who found the very deepest wells to yield insufficient water
have turned to surface supplies in the form of pipe line connections
with the City of Chicago distribution system., Other cities with
deep wells whose location is not advantageous for pipe line connec-
tion with communities of abundant volume are giving serious thought
to the development of surface supplies. Joliet is an example of
this latter class, and engineers have planned a project for impound-
ing water from the DuPage River. Wells have served a very useful
purpose in supplying water, but the waters have invariably been
highly mineralized. The degree of hardness is not at all uniform,
and water softening is a reasonable objective for every commnity
using well water, especially so if it has an industrial development
or if it wishes to attract industry.

(Con'd)
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The southern portion of the state is largely dependent upon
impounded surface waters for public supply. lMany satisfactory
installations have been developed. However, the cost of completing
such improvements has been high, and since the average municipality
dependent upon surface supplies in the southern part of Illinois
has but a relatively small population, the capital investment per
water user is high compared with a similar investiment in communities
using well supplies and reflects itself in higher water rates.
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STREAM FLOW AND THE NEED FOR SEWAGE TREATMENT

The uses of streams and the nature of the wastes to be
discharged therein are the governing factors which create the
sewage treatment problem. Obviously small stream flows
receiving large volumes of wastes are nothing more than open
sewers carrying diluted sewage creating an unsatisfactory situ-
ation from every standpoint, Similarly a large stream flow
receiving a moderate volume of sewage can conceivably be objec-
tionable where down-stream water use requires a relatively clean
water., It must be recognized, however, that there is an average
situation in many instances where neither of these conditions
exist, and that one of the major uses of our streams is for
reasonable waste disposal. To say that our streams should be
entirely set apart for bathing, boating and fishing, free of
all pollution, is quite unreasonable.

For cases where the down-stream use of water is not of the
highest order, we may readily establish minimum stream flow
requirements sufficient for dilution of ordinary domestic sewage,
without resorting to treatment.

Sanitary engineers and chemists have determined that on the
average each 1,000 population contributes in a year's time sewage
containing suspended solids aggregating about 50,000 lbs. dry
weight. The sewage has an oxygen requirement eguivalent to
approximately 75,000 lbs., A reasonably clean stream will contain
oxygen in solution available to meet the oxygen requirement of the
sewage in whole or in part depending upon the dilution ratio. To
completely deplete the oxygen supply of the diluting water is not
to be attempted; but if a balance of about 2% parts per million
of dissolved oxygen is reserved, then it will be possible to
support many forms of fish life and still leave an available supply
to carry on natural sewage purification. If we assume an average
of 7.5 parts per million of oxygen in the stream of which 5 parts
are available for sewage, then each 1,000 population contributing
sewage would require dilution water in the stream to the extent of
about 7-3/4 cubic feet per second. This oxygen would be used up
over a period of 5 days or morees The beneficial effects of riffles
and water falls in reaeration would aid in the restoration of the
oxygen content of the stream, as also would algae and sunlight, so
that it is possible to preserve all reasonable stream conditions
under dilutgon conditions of from possibly 6 to 7 cubic feet of
stream flow per 1,000 population. It must be understood, however,
that special conditions may not be tolerant of this process in
which case measures must be undertaken to lessen the load placed
upon the stream.

Another consideration is that stream flows are not uniform,
and ample dilution may be available for only a portion of the
year., Here the municipality may take advantage of large dilution
thru the construction of a low first cost works, spend relatively

larger sums on operation, and arrive at an economical balance
thru part time treatment.
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MEMORANTUN #

Information for Special Water Consultants for the Yater Resources
Section of the National Resources Beard,

You are requested to malke a brief intensive report on the ground water
marmuud-cﬁmnm: the body of the

report will be obtained from three sources: :
1. mmmmmm
of the United States Ceologieal the separate

State Geological Surveys, and the publicatiens of
the State Boards of Health in the area.

2, PFersomal observation during your work in the past.

3. Contaets with the State Plaming Boards which
should yield outlines of their plans and policies,

Your report will be divided inte five distinet sections, one for each
of the following sudjeets:

1. ILoecal Horizons 3, Quantities Available
2. Extent of Depletion 4, Chemical Quality
5. Ueasures of Conservation

Section 1).mm-.umamm¢mq‘f”“

section (2), Extent of Depletion, could probebly best be obtained 4

from study of water supply papers, both state and

federal, and alse reperts of mmicipal water supplies. - |

W (3), mnﬂ.ﬁ.u Available, will, for the most part, be
obtalned

state and federal water swply

Seetion (4), Chemieal Juality, in adaition %o g obtained from
these sources, should prebably be augmented by a
review of the reports of the State Boards of Health
and maniecipal health officers.

section (5), Measures of Comservation, will be primerily your owm
section although it should include the plaas and
policies of the Flamning Boards,

time allowed for this report will be two weeks, and, because of
MM“&MMMMW&#&M
on the
negessary to have
dmha&ﬂnmm.
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Heferring to memorandum #12 of Thorndike Saville, Executive Engineer
for the Tater Reseurges Sectlen, I guote the following:

Hemorandum #1 - 2
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ons and so
although intended for Regional ¥ater Consultants
to Spacial Water Comsultants,

il

...ﬂ &
i m



September 8, 1934

A

Sround Yater Survey, Mississippi River Basin

Information for Special Water Comsultants for the Water Resources Section of the
Hational Rescurces Board,

of the F A

PUBLICATIONS OF THE UNITED STATES GEOLOGICAL SURVEY
RELATING TO GROUND ¥ATER el 'S , Sl
MISSISSIPPI DRAINAGE BASIN 237, ¥t

Sub-Reglon IIX, m&mww

Illinois, areas, all of State ¥ 1l4; A 17 II h; ¥ 38

areas, Belleville quadrangle
Boone Commty
Breese guadrangle
Brown Comnty
Chicage quadrangle
Cook County
Crawford County
Danville quadrangle
Dupage Coun
East S8t, district

28888

B8 wwd uﬂuuauaua

¥
g
=
g
i
R EEEB L8R EERERRES 288

i

i

i

artesian water in ¥ 67; B 438, 506; ¥ 38; GF 67,
bibliography of ground water in ¥ 57, 114, 120,
law relating to ground water in

mineral waters in W 114; B 32; MR
public water supplies in Al7 II h; M 38; B 506;
quality of ground water in ¥ 164, 364; A 17 1II h;B 32, 438,

200; 8 3
spring records for
temperature of ground water in
temperature of spring waters in
well records for W 57, 149; B 264,
wells in, comstruction of
cost of

B3f ¥
e85 8%

K
fEBu8e B

1 5.«;(-‘:



Springfield guadrangle
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of the
PUBLICATIONS OF THE STATE GEOLOGIGAL SURVEYS
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in the
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(This is an incomplete bibliography referring to publications to which
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state geclogicael survey bulletin 10. 192 pp. 9 pls. 1 figure, 1909,
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11 figures. 1907.
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Iowa public water supplies. (inmcludes map) Iows state department of
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Tilton, J. ¥. Ceology of M Towa geological survey XVII.
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p. 335-37. 1908.

Beyer, 5. W. and Toung, T. B. Geology of Monroe gounty. Iowa geological
survey XIII. p. 430. 1903.
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454-56.  1901.

Macbride, T. H. Geology of Bmmet, Pale Alto, and Pogshonbas gounties.
Iowa geological survey XV. p. 258. 1905.
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p. 265-67. 1910.

Arey, M. F. Geology of Ringsold county. Iowa geclegical survey, XXVII.
P 60-61. 1916.

Macbride, T. H. Geology of Sag and Ida counties. Iowa geological survey
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KEY TO BIBLIOGRAPHIC INDEX

of the
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RELATING TO GROUND VATER

in the

MISSISSIPPI DRLIFLGRE BASIN

¥, Water-supply paper
A, Anmial report

M, Monograph

P, Professional paper
B, Bulletin

To accompany memorandums 2a-e.

MR, Report on mimeral resources

GF, Geologic folio

8, Cooperative report not pub-
lished by the United States
Geological Survey

Howard E. Simpson
Principal Water Geologist
KRB
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Information for Special Vater Comsultants for the Water
Resources Section of the National Resources Board.
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September 12, 1934
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Teguest for tnfrmation frem Special Meglonal Yater Gonsult-
4]

Kindly furnish this office with the following information at
your earliest conveniemce:
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River Basin
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of the National Pesources Board.
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MEMOBANDUM $13.

Ground Jater Surveys, Missisgipol River Basin.

Information for Special Water Consultants for the Water Resources Seetion of
the National Resources Board.

The follewing is a of Memorendum #1, Water Resources Seetion which is
guoted te you for emphasis:

Because of the fact that Special "ater Consultants on this survey will be re-
guired to carry on comsiderable correspondence, the following authorizations

envelopes for all commmications pertaining to this swrvey.
're envelopes are not already on hand, a supply will
be sent from this office.

2. GSpecial Vater Consultants are also urged to make liberal use
_ t commmications
special
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Memorandum #11 - page 2

3. Telegrams for Special Water Consultants may be sent to this
office" Official Business, Government Rate, collect.” Atten-
tion is called to the fact that four forms of telegrams are
suthorized including regular telegrams, day letters, night
messages, and night letters, and care should be taken to
use the lower rate when there will be no marked loss of time.

4, In an emergency telegrams may be sent by Special Water
Consultants to any point in their region marked "Offiecial
Business, Government Rate, prepaid,"” and charged to this
office. Copies of all such telegrams must be mailed to
this office. This anthorization has been made for you
for the purpose of contacting Plamming Boards as indicated
in the memorandun quoted above.

The Govermment does not authorize the incurrment of expenses for any stenograp-
hic or clerical help except at the base of study, in this case Grand Forks,
North Dakota. Therefore, single reports sent to this office in any legzible
form will be duplicated and finished copy returned to the Special Water Con-
sultant if this is desired.

Howard E. Simpson
Principal Water Geologist
NEB
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Sept. 24, 1934

Prof., Howard E. Simpoon,

.' ‘
Deer Prof. Simpsony

Eneliosed please find corrected negadive for Plate V.

Tho only differense is in the lemgth of 4he lines for earbonste iz the
Mm All these wers given as HG0, and I had reduced to
€0, but neglacied to divide by two. xgrwlyregmu_nuwrm_gon

things just will heppen, F%W

Sincerely;

Fo Ts Thweites



Sujday, Sopt. 23, 1934

Prof, Howard B, Simpson,
Doar Prof. Simpson:

' When I swoke this morning I realized a mistake that
had gotten by me in the haste of preparing Plate V=B, I forgot %o
reduce the biearbonato aualyses to normel carbouates I éid vodude to
00, but then meglested to divide by twos :

PLEASE DESTROY tho megative of thds plate, I have

Mrmmﬁemghnméﬂngebmanmtm
which should reach you on Tuesday.

: : M_n

l'. !‘ M‘n




I 2o Moy SO00e 35, 2934
Prot, Hovard K iupean,
Dear Prof, Simpsom: :

As promised the report on Pistriet IIT will be in the
mail tonight ready o go out on the plane which leaves soon after 4 in the
‘morming, Mrs, Tawaites has holped in the typing end cheekings It is
not es finishod a job &5 wo could have wishod for but 4% wes the best we
could do {a the time evailubles

mmwnmm.pwmnm,m.
will be sent by ordinary mefl Mondaye

i I decided %o euslose the negatives for the illustradions
mnmmmmézwmnzwmmuwmmn
some future date. The drafting is the best I could do when ene hes %0
work on $he semo seale as thitol publieation and that secle is so @mall.

If anything is not smiisfestory plese wirc mo,
Now to drive in to the Post 0ffice.
_ 8incerely,

P, T, Thynites



‘m- 19, 1934

Prof. Howard E.
Univeraliy Station,
Grand Porks, North Dakota

Dear Prof. Simpoont

Your letter of the 174h with enclosed papers and
tobgram of the 18th are af hand. Thank you for them.

It is now $o0o late to send any franks but I will tura in
a statement of postege when finished.

Today I sent night lotters to the severul persons listed

An report for national resources board on ground vwajor situation
L pleagse write me ai onte seience hall Madison Wisconsin
what plans studies or recommendafions are making in regard to this
mabter stop have to complete roport oy and wish to mention your work

_ These were filed o tho State Btrect office of tho
Westom Union and charged to my porsonal account as thoy would not transfer
mtm Gan you kindly take care of this. OCharge is {1.63 I think

“ - B

E

. have added two more illustrations, ome a map showing
gty vy o Rrcyady rr s
ma-umdm. Mymuly%_nomotﬁhamﬂt
ik that it »m-um{:uwmmmmm

wtm for my files or be bettor teo reverse Rogetives

oodt mo 10 conts cmch ualoss raised since last epring.

Forgot o mention anobhor mep showing disbiibubtion of

drift and rock flowing wells., making seven in all, each 8" & 11" .

' almoot

. The fintshed in rough drefi bub will
have %o be copled over sgain. Mrs. Thwaites is helping on thiss She wgs
ons in the palmy days of the Wisconsiu Survey.

Very truly yours,

r_u Ty Thwaites



NATIONAL RESOURCES BOARD
INTERIOR BUILDING
WASHINGTON

University Station
Grand Forks, N. Dak.
September 17, 1934

Dr. Frederik T. Thwaites

Special Regional Water Consultant
Upper Mississippi River Basin
University of Wisconsin

Madison, Wisconsin

Dear Dr. Thwaites:

I have your letter of September 14, outlining the work
that you have completed to date on your survey, and giv-
ing us your date September 22 when the report will be

in the mail to us. These are both entirely satisfactory,
and I believe that the four illustrations listed in your
letter will cover the subject very thoroughly.

It will not be necessary for you to furnish us with any
more than one copy of your report as this work will all
have to be copied on govermment bond paper by us, so as
to be included in my report to Washington.

I am enclosing, herewith, appointment papers for you to
fill out and send to Washington, which should teke care
of any question you may have as to your pay on this pro-
Ject.

Allow me to congratulate you on the progress you have
made with your report, and let me again express my heart-
iest appreciation for your help in this undertaking.

Very ¢ "%a .

v " /: o <
I Y SR e \\,
- . ~ o
Howard E. Simpson
Principal Water Geologist
HES:p NEB
enc.

In mailing the report to this office use air mail,



Sopt. 19, 1934

Mr. Wlliam 0
Chairman State Board,

X
Dear 8ir
I have boon appointed by Prof. Howard E. Simpson of North Dekoba
to write a report on the ground water situation in Wisconsin, Minnesota,
Jovs, and Wisconsin, The following is & oopy of $he might letter which I
have just sent Yo the othor Chairmen in this region.
an repors for national resources board on ground wabter

situation in Wisconsin stop please write me ab once Seience Hall Madisen
Wisconsin what plans studios or resomaendations you are making in »

tewmmmummmmmm
your work

Would be glad %o hear from you along this line. A very briel
shadment will be all that I cam include.

_'"! truly yours,

Fe 2 mwmmmxmw
mn;zm.mmwm
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for reference

WESTERN UNION MESSENGERS ARE AVAILABLE FOR THE
DELIVERY OF NOTES AND PACKAGES.

Sender’s telephone
number



PATRONS ARE REQUESTED TO FAVOR THE COMPANY BY CRITICISM AND SUGGESTION CONCERNING ITS SERVICE 1201-8

J . © _ o \
CLASS OF SERVICE ] SIGNS
. 5 \ DL = DaylLe
This is a full-rate \ NM =N::ht;:::sage

Telegram or Cable-

gram unless its de- NL = Night Letter

fe:rred character.is in- LCO = Deferred Cable

dicated by a suitable :

sign above or preced- . : NLT = CableNightLetter

ing the address. : WLT = Week-End Letter
5 N r

r NEWCOMB CARLTON, PRESIDENT J.. C. WILLEVER, FIRST VICE-PRESIDENT

The filing time as shown in the date line on full-rate telegrams and day letters, and the time of receipt at destination as shown on all messages, is STANDARD TIME,

Rffei"ed at 650 State Street, Madison, Wis. Telephone Bad. 2385
TJ8 30 NL GOVT=GRANDFORKS NDAK SEP 18
DR FREDERICK T THWAITES=
SPECIAL REGIONAL WATER CONSULTANT UNIV OF WiIs=

NO DISTRICT CHAIRMEN WIRE ROBERT KINGERYiéPRINGFIELD ILL
DEAN RILDEE'STATE COLLEGE AMES IOWA DR MORRIS LANDIE STATE
CAPITOL STPAUL MINNESOTA WILLIAM OBRYAN H1GHWAY COMMISSION
MADISON WISCONSIN PLANNING BOARD CHAfRWE§; -
HOWARD E SIMPSON PRINCIPAL WATER GEOLOGIST NATIONAL
RESOURCES BOARD.

9124, .

WESTERN UNION GIFT ORDERS SOLVE THE PERPLEXING QUESTION OF WHAT TO .GIVE
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NATIONAL RESOURCES BOARD
INTERIOR BUILDING
WASHINGTON

University Station
Grand Forks, N, Dak.
September 18, 1934

Dr, Frederik T. Thwaites

Special Regional Water Consultant
Upper Mississippi River Basin
University of Wisconsin

Madison, Wisconsin

Dear Dr. Thwaites:

I am enclosing, herewith, two bulletins which
may be of some value to you in the ecompilation
of your report.

When you have obtained as much information as
you think necessary from these reports, please
return them to this office.

Very truly yours,

Howard E. Simpson
Principal Water Geologist
Water Resources Section, NRB

FWV:EC W T ol -:'-4-"" . M{«—W{
Enec, 2 Research Technician



Septe 14, 1934

Prof. Howard B. Simpaon,
Dapt. of Geolagy,
University of Norih Dekoba,
Crend Forks, North Dakota

Dear Prof. Simpson:

In reoply %o memorandun Ho. 8 I had bun
write you but as I have $o do all my own clorical work had delayed.

In the preparation of the report my first alnm was to
mkeqptmquImueﬂiw M’M Many
a:mtm.m:w.aﬂdmmwwmw
be termed important. However,; your bibliography ref
on Minnesote which I had uol oblained and was a groat help.

orences

- Next I started on illustrations in order o save space

in the text. These aret (1) contour map otmrtmo:ﬂnpu-m-
interval l‘ut.mlo about 90 miles to the inoh;

2 contour map of top of 58, Peteor sandstone, same interval and seale;
map showing total mineralization of underground waters from deep
mmmanmmuummz

Oretaceous, and limestone-bearing drift where on pro-Cambrian, sgme scale;
(4)Wmmtmm1wutwotmumm
of Wisconsin, ALl those plates (8)" X 11%) are virtually done and will
be presented as blue-line prints,

to

The general geological colum has been prepared es a
imummMmlmWwMMWmm
capacity and wateor quality addeds

I will have the report in the mail on or before the
ovening of Septs 22 so that 4% should reash you by Sept. 24, If this date
is not mmw pletse advise mo.

Please advise me if more than one copy is 4o bo senb.
Plesse advise me how and when $0 tura in bill for wy

I heve elso written %0 several well drillers who I
trustworth and asked them for observations on recession of water
also sought information on the same subject from the Illinois

1linods Goological Survey, and Jowa Geological Survey.
i axcopt one engineer in Chicago, Prof. Trowbridge
k.%mmtmtmmotorthomwm
s the Board of Health, ebe

EET |
THH
i“%si“:

il g

th

8%

Eﬂ-

I will begin on the text this afternoon.
8incerely,
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FEDERAL EMERGENCY ADMINISTRATION
OF PUBLIC WORKS

WAsHINGTON, D.C.

University Station
Grand Forks, N. Dak.
September 10, 1934

Mr. Frederik T. Thwaite

Special Regional Water Consultant
Upper Mississippi River Basin
University of Wisconsin

Madison, Wisconsin

My dear Mr. Thwaite:

Enclosed, herewith, you will find copies of memorandums 2&£ and
4@. Memorandum 22 in a complete bibliographic index of publica-
tions of the United States Geological Survey relating to the
ground water in your sub-region, whereas memorandum 44 is a
rather incomplete bibliography of publications of the geological
surveys of the several states, which was obtained from the offices
of the state geologists. A complete bibliography of state publi-
cations relating to ground waters will be forwarded to you within
a day or two.

The number of publications which you will find of value in mak-
ing up your report is of course problematical, but I have had
these compiled with the idea in mind of saving you the trouble
of looking them up and thereby allowing you more time for your
report.

We would appreciate from you a list of publications used in your
research. This may be included as a bibliography in an appendix.

Wishing you the best of success in your stremuous undertaking,
I remain

Howard E. Simpson
Principal Water Geologist
HES:;p NEB

Teeoistne o follos ndior asforaZle comer




FEDERAL EMERGENCY ADMINISTRATION
OF PUBLIC WORKS

WASHINGTON, D.C.

University Station
Grand Forks, N. Dak,
September 7, 1934

Professor F. T. Thwaites
University of Wisconsin
Madison, Wisconsin

Dear Professor Thwaites:

Accept my sincere appreciation of your willingness to undertake
the important emergency service referred to in my telegram of
this date.

I enclose herewith memorandum #1, dated September 5, 1934, with
information for Special Regional Water Consultants for the Water
Resources Section of the National Resources Board. This memoran-
dum covers the ground fully with the possible exception of the
length of the report. This should be long enough to adequately
cover the subject and not longer than necessary.

Enclosed also is a map of sub-region #3, the Upper Mississippi
River Basin, which we are asking you to cover in your report.
Your area may seem overlarge but, in view of the fact that we are
only allowed five Consultants on this type of work for the entire
Mississippl Basin, you will understand that it is not larger than
necessary.

| Again I most sincerely thank you for your assistance in this
matter since I know that it is a service added to that of an
intensely busy life,

Feel free to consult me by Western Union collect on any highly

important matter,
ruly yours
/ K/M yrr?

Howard E, Simpson
Principal Water Geologilt
NEB

HES
enc?gz



( cOPY)
WESTERN UNION TELEGRAM

September 7, 1934

F. T, THWAITES
UNIVERSITY OF WISCONSIN

MADISON, WISCONSIN

OF RECOMMENDATION DOCTOR BEAN YOU ARE HEREBY APPOINTED SPECIAL
REGIONAL WATER CONSULTANT NATIONAL RESOURCES BOARD TIME TWO
WEEKS. SALARY TWENTY DOLLARS PER DAY TO PREPARE REPORT GROUND
WATER RESOURCES UPPER MISSISSIPPI BASIN, WORK STARTS IMMEDIATELY,
PLANS FOLLOW AIR MAIL. EXTREMELY IMPORTANT FEDERAL EMERGENCY

SERVICE. WIRE ACCEPTANCE WESTERN UMNON COLLECT.

HOWARD E SIMPSON
PRINCIPAL WATER GEOLOGIST
NEB :



PATRONS ARE REQUESTED TO FAVOR THE COMPANY BY CRITICISM AND SUGGESTION CONCERNING ITS SERVICE 1201-8
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CLASS OF SERVICE SIGNS
e DL = Day Letter
This is a full-rate NM = Night Message

Telegram or Cable-
gram unless its de-

e 2 NL = Night Letter
ferred character is in- X 3 1CO =
dicated by a suitable 1102 A. mf‘"“.l Cable
sign above or preced- NLT = Cable Night Letter
ing the address. WLT = Week-End Letter
\_ r

‘r NEWCOMB CARLTON. PRESIDENT J. C. WILLEVER, FIRST VICE-PRESIDENT L

The filing time as shown in the date line on full-rate telegrams and day letters, and the time of receipt at destination as shown on all messages, is STANDARD TIME.

Recewed at 650 State Street, Madison, Wis. Telephone Bad. 2385
TJ'I)} Ahfho GOVT=GRANDFORKS NDAK SEP 7 1006 A

F T THWAITES=

UNIVERSITY OF WISCONSIN MADISON WIsS=
ON RECOMMENDATION DR BEAN YOU ARE HEREBY APPOINTED SPECIAL
REGIONAL WATER CONSULTANT NATIONAL RESOURCES BOARD TIME
TWO WEEKS SALARY TWENTY DOLLARS PER DAY TO PREPARE REPORT
GROUND WATER RESOURCES UPPER MISSISSIPPI BASIN WORK STARTS
IMMEDIATELY PLANS FOLLOW AIR MAIL EXTREMELY IMPORTANT
FEDERAL EMERGENCY SERVICE WIRE ACCEPTANCE BY WESTERNUNION
COLLECT=

HOWARD E SIMPSON PRINCIPAL WATER GEOLOGIST NATIONAL

BESONBERS BRMIB. 50 i o o e
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