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REPORYT
ON THE SAND-CUT NEAR THE OUTLET OF MAIN DITCH
OF COUNTY DITCH N2 53, ANOKA COUNTY, TOUCHING UPOH CERTAIN
QUESTIQES OF DESIGK, INSTALLATION &C. WITH SUGGESTIONS AS

TO A REMEDY, BY W, R. HOAG C, E.
3 R S O e 6 2 3 368

Minneapolis, Hinnesota,
November 23, 1218,,
To W.H. Bradley, Chairman Co, Board Anoka Co.,
Anoka,Minnescta,
Dear Siri-
Foellowing instrueticn recently furnig@gd,me¢by
?Gu, I desiré te report that I have visited the sand-cut
at the outlet of Diteh Ko, 53%,making all required obhserva-—
tions and measurements;and taking what levels I desmed neecess-—
ary tc enable me to pass professional Jjudgement on the follow—
ing points:
FJI RS T— as tc the faithful exseution of the

eontraet for the installation oFf ths eulvert-line zo far as

S = C 0 ¥ D= s3s to the efficieney of the pipe—iine
in discharging the quantity of water whieh it might reasonsbhly
be expected to discharge working under present conditions
as to head of water at the upvper bulkhea@ and evident obstruet-—

ions at the latier place alsc at the westerly men-hcle,




THIZRD-=as to a 24 ineh pipe-line of this length

furnisning the discharge ¢

ﬁ\"

racity required to pronerTv
gare for the run-off from a drainage area of 3500 acres.,

F OURTH - as to what discharge earacity at the

kel
©
e
i}
o
(@]
4
ot
I

his pipe-liine would crdinarily be provided in
gzood practiee under the eonditions present in number 53,

PIFPTH - as t0 the most economiesl method ¢f providing

In the above I gm assuming that the system of ditehes
was dug as shown on the map and that the gradients of the hottom

diteh-1ine were followed substantially as showBn on the pro-—

And further, T am assuming, that the eulverts satis-
Ty the c¢onditions named in the speeificeztions as to quality
of metal and workmanshis.

I am glse assuming that T am 2t liberty toc make
wuse of any information now in the formal posession of ycur

board - heing publiec properity— and te give it whatever weight,

in reaching my eonelusions, that ny knowledge of the conditions

G)

e
[H

present and the means and methods emploved in obitaining that

information would, in my Jjudgement, Jjustly entitle it,

I am zalso aececepting as a faet thal the system of

ditehes is now or may be in the near future the only drainage

cutlet for watler coming from avcoul 3500 aeres,

8’!

I anm further assuming that the lécatisn of the present
sand-cuts and pipe-lines is the most éconm@ieal route for the
delivary ¢f the water from the drainage arez,

T wish tc make this statement 8mphatié sinee the
general topographic conditions su unﬁln ﬁhe pyes@nt sand—

cut do not point ecnelusively tc this being the place of the

last running water from & lake formerly covering the present




ey
ewamp area now drained by number SE whiceh freqguently points
to the most economical location For a nmain outlet diteh,
Returning to the first point se toc the eontracicr
naving done the work in the manner defined in the specifieations
(a copy of which is here io attachsd)- While the. Engineer wio
was in personal charge during the work. ef eonstruetion is hest
gualified to testify on this line of inquiry, the finished
structure Qvﬁtnaylly Furnishes sufficient proof not only tc the
Ingineer but to any cne as tc whether the work has hbeen faith-

fully dons or not, A bridge falls or a building eollgpsss— no

nead t0 call axperis to prove that SOMETHING is wreng, Here we
have a line of pipe designed tc pass through a sanc—cut the wate

frem about 5.5 square miles, We are warranted in assuming that
i4 was expected that this pine would care for the water as fast

4

ss it would come to it through the system of the ditches of
nuaber 53, radueing the flood stage to a normal sitage in moest
gases in a few days- and always in & few weeks at most hut

-

it sctually does require a few months or half of the summer.

the failure of & hridgs,

Now if we know about what quantity of water cordinarily

Pl

rung off through like system of di

W

ches in a given time during

the season. of high water expressed say, in cubie feelt per

second—- thne ecmmen units used in this elass of prohlens, Then if

£

e eould tell what guantity of water a pipe of this diameter and

H

gth would diseharge working under the head it would have with

L%

the water in the ditch leading to the oulk-head of a depth neces
ary to deliver the quantity of water ocrdinarily coming from

5,5 sguare miles dﬁring the Tlood season é‘cam arison of thease
two gmounts, that is, the eubic feet per sscond which the dite

svatenn will bring to the pipe-~line and the cubie feet per sseond




‘Heedr carry avy

the pipes should

reduce any flocod staze to 2 harmless normal O &veln Tow stag

»
N
b

a few davs sinee it will dischaprge the water ahout as fast as it

Or if the eapacity of the ﬁlpe expressed in cublic fee!

the number of cubic fe
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per second furnished from the drainare area, then the nipe will

ot
e
!

not only mass the water as Ffast as 1t comes, hut wi

0rn tTe other nand, if the number of cubic feetl psr

Lt

s2cond which the pipe line ecan discharge 18 sonziderably lass

1 not run U

than the pambher of ecubhic feet per seeond whiech any £100d season

may briang to it then the hulkhead heecmes a dam through which

the pive line passes cnly a part of the water flowing through

ezt

e
the

aystem of ditches toward the outlet; that held hack remsining in

the lower ends of the larger ditehes or ovarflewing the ad-—
he -Floocd is more or 1less severs

e gifference hetween ithe pipe and ditch eapacity greatsr

or

Now the factors involvsd in this “ins of vrohlams ca2n

ne detarmined in advanece with reascnable accuracy. Prcm tables

s
modifisd te suit local mean anmual rainfall, the drainage enginecy

can foretell wveasonably near what am nt of water will ruan off

of any given drzinaze area whose local cgonditions he nas
Aecaording to a run—oiT table recormendead by thse
Geological Survey for an area resembling very closely that of

v _ . . .- s . c .
nimber 5% with whieh I anm familiar hsving spent six vears ©on

naving practically the same mean annual rain Fall this drainage
area would bring to itsoutlet about 75 eubis T=et per second

nis is the amcunt which any culvert or pipe line must »pas

53




e at this sand-ecut or flooding will take place.
Referring to the profile of the Main d3tch of number 353,

it is learned that the ditch has a grace and cross—-scetional aresa

such that it rmist he 5.0 feetl deep to deliver this 75 cubiec feetl
per second Lo the nine-line.

Now to the pipe-line side of the problen— From the condi-

tion®# just determined above, %tha” the water would he 5 feet deep

L4 3

we heve a2 rignt to assuie that the pipe-line will be workKing und

&

T

Sy

hasd meszsurad by the distance from the watiser surface at the upper
milkhead te the center of the culvert or BAfest plus the drop of the
grads in the 1800 feet of pipe or 2 feet which makes a total head

of 8 feet, Solving equsz ion O7 moes 872 edition of 1914 of Hvdraul-

In the matter of the size {(internal diameter) of the culverts set
in the sand cut will say that I measured all those where such could be
measured without uncovering pipes and found them to agree with the size
called for in the specifications within two to three hundredthe of a
foot.

m - SO AR
This being well within the allowed limit =s to size in domh

practice with the culvert trade I conclude thatl +he terms of %the contract

in this particular were substantially complied with.

namad ahove?
Mr. Subletite made =2 sareful determination of the o
of water which actuglly passed through the pipss at Flood staze last

smmmer and found it to he between 11 and 13 cunie Ffest per seeond,

From the foregeing I feel warranted therefore in conecluding that
ths present pips line with its cepaecity of 15 cubpie fest ner sec—
and falls so sar short of furnishing the capaeily needad ¢f 75 cubic

with the piges ¢r with the




O

we find that, ecalling

tiens) and clemr from all

A{whien it is no

t
of one-half Ffoot in the grazde line atl esaeh man-hole deces not rsduce

during a flood stage at this sand-eut or flceoding will take plaecse,
Referring to the profile of the Main ditch of number 3523,
has a grade’ and eross—seectional arsa

- Fey

sueh that it must be 5,0 feel dsep -t deliver this 75 eubie feetl

tioned Jjust determined above, that the water would he 5 Ffeet deep
we have a right tc assuwme that the pipe-line will be werking under
2 hesd messursed by the distance from the wgier surface at the upper

Jlkhead toe the center of the eulvert or &4feet plus the drop of ithe

5

rade in the 1800 Ffeat of pipe ¢r 2 feet wniech makes a total head

Gq

T 6 feet, Solving equation 87 page 232 editicon of 1814 of Hydraul-

ies by Manafisld Merriman, a reccgnized suthoerity on hydraulies,
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his

pET. 82eond,
, we here have a pipe line whieh 1T it were capa-—

ble of dischsrging a8 mueh as a smooth pine of the same dizmeter—

the flow in the pive- {(and there is no question hut
raduce it)-if it had these aids it could deliver only a 1it%ile more

°

than 20% of what it is 1ikely %o be called on toc deliver at any flocd

¥ow with the zctual pipe-lines with its ooqtv ntwva Peature
iy &

of eorrugations and man-holes w

®

wdy

than this., But what 4id it dsiver under substantially the eonditiocns

named ahove?

1 blette made a2 careful determination of the guantity
of water which agcituglly passed through the pipes at ficod stage last

the present ripe line with ifts ca
ond f8ils 80 sar ahert ¢of Furnishing the capseity needsd of 78 cubic

feet per second that any contention that something rus

with the pizes cr wit
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obstruction in the pive., During its maximum discharsge, water was

moving in the pipe about 5 fest a second- held this velocity will
soon carry sway sand, should it gaccumulate st the time of 2 low stags
of water with its conssaguent slower velocity

Prom an examination of the field reeords and profile made

by Mr. Sublestte last summer of the nvdrazlic kxzradisnt present at th

this wipe 1line then working under head, very poaitive ecnellitioms %

eould bhe dravn

the presense of any econsiderable ohstru gtion
at any point in tne pive. I learn fron him thet the uniformity of

this hvdraulie gradient showed no suen obhstruetion and &s it but con-

=]

£irmed what he had shown to be itrue by his cbservations for guentity
he 6id not refer to it in his report, His ohssrvations in thege tin

tubea Por weiter level will prcve of great valus te the enginser who

s cslle

)
o

unon 1o determine the reguired size cf a eorrugated culvert

reguirements of this ecase. The next opportunity to meke

ot
O
o
@

meesl
these ohservations will be next spring's Llccd stage. These are the

*irst and only ohservations of whieh I have any ¥nowledze whieh

H)

would enable one to compute definately the aoefficient of fricition
for eorrugated pipes, now assumsd by calvart eompanies to be the same

as that for smooth ircn »ines in the absenece of definate knowledge

seryvations and results to his report and thus save the expsnse of re-—
peating them as well as making then available at cnee to the engineer

nwom vou shell select to take charze of this work,

=

Prom these considerations I conclude that the pipes were
proparly laid and that they are now in »proper pesitisn}at least
that they are where the engineer directed they should e placed,

The half foot dron at each man-hole is & radical departure

from any practice with whicn 1 am Familiar and certainly viclates all




10 #%¥® 4 and 1/2 pipes or to inereass their required numher

5 and 1/3 and

tC

small vet justifiable corrections- to effect a small saving, iT

ecan be dons safely or to provide for z slightly greater run—-off
it proved to be nesded,
P

These corrections however larze— being at most only a few per

t- eould not chanze my ecnclusions relative tc the namber of gimilar

pipes required to carry the water further than to reducs the number

C+

o]

our eonclugion was that a 24 ineh pipe was whelly

o)
o

sFficient— a Jjudzement fully sustained by the figurss whather the

sent line is only 18% of the reguired size, which 1t would be 1
eruivalent of 5 end 1/2 pipes wers requirsed or whether i< is able

-
X

of 4 and 1/2 pipes,
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carry 23%

In what has pracesded I have discussed the questicn presentad

"to me hr vour heard in the spirit of prafeas1ﬁndﬁ eritieism with

no refersnce Lo persons or

tanded to care for shout 1500 1o

z"\"”a

to

fbe

[~
[ Ay ]

possible long change of cireamstancss

Ay

ich may he responsible for the present, fto say the least,unfortunate
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nave led a later engineer tco lay its dnefficiency to the aectual
aking down of sections of the pipe he discovered and yielding
g desire to make the cost as smell as poseible rscommendad the same
e as wzs ussd in the first design .

With a1l of this many of you are mere or less familiar
it has doubtless breught vou te ecnvietiocns of your own more

lass eharitable tc &1l assceiated with the work inecluding

ursel® gecording as you nave called into question the engineer—

*nowledze or exmerienca of these in prefessional charge Or

pusiness ability and judgement of your county &éfficials and

&

1least your ocuw part ss an intsrested taxpayer since with &



Lraﬁua{e projeects espescially yvour

county offieiszslis are to a con-—
siderable extent your agents s 1y earrying out vour wishes follow—
ing the legal advice of the

county attorney and

entrusting Lo
vour cehosen engineer the gues ti@ns of design and imstallastion,
ff\\ I am net prepares at this time to more than refer in
a& general terms tc vour remedy, however I do not hesitate t
; that uzon my pTe

o ar
es58nv

information tou

ching on the Ffaetcrs affect-
\ ing this situsticon I am satisfied 4that vou must have either an
% opsn cut or a much larzer pipe line,
You can maxe no m«b»ake in halting in this work of fur-
ther ins lgtion since the short pisee of
it

55,
o
S
]
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-line,until
caves in at some point

I , is as good as the
wipes with s ou would replace it

and will probably pass more
water &8 long as it is in working order w in the end sither
one must yield o scmething of greater capseiity.

To decide

de whieh of these remedies— open cul or pipe-
line- should Hs used invelves the consideration of

a number of

ling, each not vet

hy any report made to your board with w

ITf mumber 53 ares throug
shown by the nrofile of {the lower 1wo miles ¢f the @ : ch -
2 foot to the mile- 2 some wh
- . A . R’ S
run-¢fT would follow than assunms

d in & discussion undsr point

whose fall is only 1/

one,
one

n#eFEFEP heving

Soming to the

v s8ize of z corruigated

reeord of Field

pipe-line-
access 1o

ohservaltiocns made by
Mr. Subletite would be able to ecmpute whs

whalt size can safely he

that g somewhat smzller pipve will do the work
that reccomuendsd . in Hr., Sublette's raport

used and I venture

than

ter ©

T the sarthwork involved in breadening
the present cul and deepening it 4o make a safe open cut- I took
reductions shcw that

Z the pressnt price of

4 measurensnts and my

the open cut,
steel, is a promising ecmpetitor
line plan and depends nct upon the smount of exoava-—



st

tion 1 "”’vem if it

slopes of even 2 and 1/2 to 1, but upon ﬁhat will happen whan it
ecues e the last twe or three”feet in the Dctuom of the QJIPH«  ‘
with quick sand action present,
ut to compare these two rlans as to cost and con tin—
uwed effieciency and tc be s2hle to séy'just what the deteils of
the one selscted shall be I am in no positicn at present to speak,
You have already spent say $15000 onkth;s featurs of
the svstem whose inapility to do its part has greatly reduesd
the benefit reasonablvy hovned for frsm-the cash outlay in ecnstruei-

ing the whcle ditenh svystem, And at this noint vou have the follow-

remedy. About $4000 worth of 24 inen pips and 2 cul with an aver-—
ith 13;2 feet and an average

depihl of 8.4 and a length of 1600fest wnieh makes shout 685 cubic
vards ver station or about 11,000 yardsvﬁnich at 10¢ a cubie yard'
zives #1100~ the sch Towsr cut would ilefeaéé this
$13350 cr a teotal salvaze of 5250,

How the remedy using eulveris may cost vou sar £15000
ancve what you have in these crediis (the open cut may prove to
be z scmewhat less expensive plan)., In any case vou have too much
at stake in your lands awaltlnv adequate drasinaze and the prohshle
cost is 30 great that Iiwaald not vaenture a prof essional opinion
as te whieh weuld be bestihér gven an anproximate eatimate of
what eithéf would cost, Th?% is where your engineer should begin,

Trusting that the foreszeing will be of servies to you

Yours truly,




