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Hollsnd syster the speed with which the nocessary mechines,
cte. wore transported to the site and the rapidity of the
job was very gratifylng. f;@ﬁﬁ.
Gertainly ono of the outgtanding achievenonts, from
an engineering point of vicw conncctod with the crcetion of 3 : Englnoor's Report
emergency pumping oquipment in tho country, was the way

in which plent wes acssemblec and erccted for the purposce of
1947 FLOOD

evacusting tho flood water from Bournc South Fen & Thurlby
nabling to bo obtelnable this scason. In thils
Fon, enobling & crop o gin 1is son h bbbl P HETE

rcapoct the Ministry of Agriculture & Flsherios, tho Mid- s "
b w o

Lin lectrlc Supply Corpany and the London Motropolitan : ; '
cs Electrle Supply Company end th 5 THE RIVER WELLAND CATCHIENT BOARD

Weter Board {who supplled the pumps) are to beo congratulated

on thoir ready co-operation. . and

t 1 i toresting t te that, a8 near as can bo
A, e SRkEEs & B0 mo il R ean TEE SOUTH HOLLAND LAND DRAINAGE BOARDS

computed, an area of about §3,000 acres of land in the Marsh
end Fen was at one time or another under varylng depths of

wator and a conalderable number of houses were adversely

As 1s usual in an emergency In the Fens of this type,
the majorlity of the farmers end thelr employees gave yeomen
service in defence of their lends against the floods.

Thoe local N.F.Se., the Commandants of the Prisoncr of |
' Engineer's Offico,

ol Deoplng Houso,
Dated = ‘ Welland Terraco,
e oy egis SPALDING, _Lincs,
Bl
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War Camps end the W.V.S. (in serving hot drinks to tho

workers) - all'of them arc to be thanked,

The Police carried out all my requests wlth promptitude

and dispatch and are much to be commended for thelr sorvices.

TranSport operators and local tradesmen also playod
a very important part, co-operating both with this department
and their own colleagues during the cmergency,

Thanks are also due, in no small measure, to numerous

voluntecrs who undertook, to the best of their abillty, any
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INTRODUCTION

This report 1s prepared Vith the view of presentling to
various interested people a pilcture of the opcrations
carried out in this area combating the flood during March
and April of 1947, which has affected In various degrees
the whole of the country. For your information the Boards
coming under the control of the Iinglneering Administration
of Deeping House, to whiéﬂhreference is made in the report,
are as follows:-

River Vlelland Catchment RBoard.

Deeping Fen,Spalding & Pinchbeck Internal D.B.

South Holland Drainage Board,

South Welland Internal Drainage Board.

South Holland Tmbankment Dréinage Boarad,

-Holland Elloe Intcernal Drainage Board.

Holland Elloe Court of Sewcra,

DESCRIPTION OF AREA

The total area of the Catchment Board i1s something in
the order of 400,000 acres and the remaining Boards in total
aggrogate something in the order of 150,000 acres of land,
partly within the Wellend Catchment Board area and partly
outslide Its Loundaerles, The nature of the land in the
Marshland Fon varles, but in all cascs 1t 1s low lying and
for the maln part is conposcd of si1lt, and I think that
without contradiction it can be said to comprise some of

the most valuable agricultural land within the country,
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SCOrn OF REPORT

The total length of watercourse under the direct
control of the office aggregates something In tho order of
1,000 miles and when one conslders thls fact, together with
the considerations of the importance of the arca and all
1ts compllcated subsidiary drainage works, 1t will be
appréciated that thils report; Lo bo.reasonably comprehensive,
must of necessity include a great variety of Information.

An effort however has been made to present a genoral plcture
of the operations as 1t affects the whole arca rathor than
'making o number of detalled statements running to a great
length, snd I also feel that it 1is more satisfactory, and
at the same time presents a more comprehenslve grasp of the
situation, to deal with the matter collectlvely rather than
by a number of separate reports on the activities carried
out in each particular Board's arce ag they wereo of course

complctely inter~dependant,

THR LVENTS CULMINATING IN TIE FLOOD

The abnormal flood condlitions experlenced throughout
the country as a whole werc duc to a multitude of causes,
the ycar 1946 was, from a point of view of rainfall, the
wettest yoar sinco 1927, and during the period from 1868
to 1945 there were only seven years whero a groater quantity
had been recorded. The averago values show over England
and Wales during 1946 a rainfall of 6,7 inches above the
avergge In a year. In November it was o particularly wet
month and this was followed by unscttled conditions in
December, and early in 1947 extremely heavy falls of snow

and a heavy frost wore followed by a vory quick thaw, and
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almost at once the country was expoeriencing perhaps the
woret flood conditions within living menory.

The train of events In so far as this arca was
concerned followed, in gencral form, that of the remalnder
of the country. As we all know from biltter expoerience a
considerable amount of snow and freezing conditions were
oxperlienced during January, February and the early part of
March in 1947, thls being preceded during the last five
months of 1946 by rainfall totalling in excess of 15 inches
and the period was followed by a very rapid thaw, accompanied
by very nearly onc inch of rain on the 12th and 13th of
March.

In the Fen and Mursh ereas the lcing conditions have
beon so severe that many of the main and subsidiary
watercourses were virtually solid with frozen snow and ice
and it was Impossible for any watcr, rcsulting from the
first steges of the thaw or the heavy rainfall previously
mentioned, to gravitéte to its normal outfall, ‘The fact
that the thaw was eccompaniced by this rain also meant that
a very high pcak run-~off was oxpericnced as the resultant
water was flowing over frozen ground without any infiltration
whatsoever, and as soon as the thev became fully established
tho thawing of the water content of the ground was another
thing contributing partly towards the problems of the

flood, in so far that it helped to create snothor flood
beak in the watercourses dealing with highland water,

The foregoing will, I think, give some idoa of the
gircumstances which led to the flood of unprecedonted
proportions which began to make itself felt to a serlous

degree in this area by the 12th March 1947.
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' 3 FLOOD.
THE FIRST STACES OF THE FL | L
o 12th March water was beglnning

on Wednesday the
o district owing to £HE

! ’ . f h

fact that the thaw could only affect the surfa

£ ;re 1lterally
s 1iles of drain we
snow and in many cascs mi

frozen solid to land lovel, with the inevitable rcsult
1020

L on
that tho water had no path of cscapo from the land

which it was lying.

By Thursday tho 13th March the situation in the Marsh

5O 5 thaw
and Fen district was becoming really serious as the

] ainfall
donditions were very greatly aggroviated by the rain

of the previous day, which emounted to something in the

i wever the highland
ordor of % of a inch. At this time ho

i in o manner
rivers in their upper reaches wore behaving in a mann

rather simllar to a normal flood and thls phenomena can

bo sccountod for, to somo dogroe, by the fact that

practically the whole of the flood wator belng doalt with

was resultant upon the previous days rainfall and tho

fact that the water was moving, whereas in the relatively

flat aroas it was, of nccesslty, impoundod.
At this timo considerable concern was being

experienced as to tho stobility of many structurocs, banks,

octc., owing to the "oxplosive action" of their water contont

becoming frozon durilng tho long frost, and the ?haw now

having the eoffect of removinguthe coheslon owlng to ico.

The first structure to fall was the Bell End Bridgo over

‘ i i
tho Little Helland Drain and immediate steps were pu

on.
hand for the ercction of a tomporary structuroc to op
the normal traffilc cormunicaticns.s

, d
During the coursoc of the first deys of the flo0

period as has boen proviously mentioned, one of the

i en
greateat difficultios was tho fect that drains werc froz
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to land leovel and warious devices wore put to oporation
for deullng with this lcc and frozen snow, including

hand Jebour mothods with a varicty of tools, tractors
and/or horscs towing hollks of timber and trees, dragline
work etc, and in particular I would lilie to mention the
rollowing experimente which showed some very good results
as fer as they went. In one case two track laying tractors
were used in parallel with a cable suspended between tho
two of them and from this cable = varlety of objocects wore
suspenced so that with one tractor moving on cither side
of the draln & path was bLroko elong the linc of the
watercourse, thils method had the advantage over single
tractor opcraticnsg as the position of the tow-vieipght could
be determined with zoms dogroe of nccurccy and its depth
of cut could zlso bo determincd by having the tractors

relativoly close togoather for a reasonably deep cut and

wlde apart for a relatively shallow cub., I might add that
this method was éhly.praoticablo in ereas reclatively frec
from obstruction and it was subject to certain dolays where
side drains -jolned the watercourses which had boen dealt
with. With regard to draglines, the ordinary operation of
the dragline wags suocossful buﬂ slow and in some cascs a
draglinc was loco'd with the head of the jib over the lino
of drain with the object of clearing frozen snow, but this

method for a variety of reasons was not used very cxtensively,

There was onc thing however with which & draglinc

could

deal in a more satisfactory manner then any othor tool that

was tried and that wes cinichor ice which in sorc digtricts

3 ~ 2 3
assumed quitc sarious broportions. One further Improvisation

1s I think worthy of mention, namely the outrigging of =

dovice similar to a mole Plough from an angledozer blade

which in effecet drew a mole drain along the linc of a
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frovon watorcoursc., One of the difficultles of this

particular tool was to get a satisfactory "rig" and the
other was that if a sudden obstruction was met by tho
molo plough device the fact that it was so far offsct
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from the tractor created very great difficultles from a

point of control and on & number of occagions tractors

with this tvpe of device on them, not necessarily exactly

as doscribed, got into very serious difficultics through
being thrown off their normal path,

I thinlz 1t would be opportune to here montion a
fact that 1s not gencrally appreclated., One of tho
greatest diffilcultics when thaw condltions are starting
is that if tho drains are openod up in an Indiscriminato
manner ice will be carricd by the flow of water, and the
chenceg are that if thoere are locel obstructions "mushing"
wlll occur with the result that a permanent closurc of
the drain is made at that particular point. In particular,
every ¢ffort must be mado to prevent ice flowing in drains
which are evacuated by mecans of pumps, as it is virtually

Impossible to keep the normal trash rack clear of ico

ous of

|

unless it 1s in somc way restricted and it is obv
course, that if.the trash racks are completoly iced up
no water can be pumped.

Durlng the carly part of Thursday most of the
flooding trouble was being experienced in the Marsh and
the Fon area and to montion only a few cascs where
difficulty was oxperienccd would be somewhat invidious
but in all probability the worst affected were tho
following: -

The Hurdletreo Bank area where potato graves wore

at the nmorcy of water owlng to the long fesder drains being
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leced up, houses in the Woston and Moulton districk, tho
Pennygate and Hereward Estate district of Spalding.

During the afternoon the Carr Dyke was overflowlng
and discharging quite 2 considerable quantity of water
into Bourns South Fen, and this might with some truth be
seid to he the real beginning of the extensive flooding
which wus experienced in that particular Fen. Anothor
district in which trouble was experilenced during the day
was ot Towngate near Market Deeplng where a considerablo
quantity of water was coming down from the rather higher
land and through Towngate into the Fen, making the whole
of that district, and Towngate in particular, difficult
from a point of view of transport and impossible from a
point of view of agriculturc.

During the aftcernoon and cvening the upland rivers
were begimming to show signs that the recent weoather
conditiona wore definiltcly golng to produce something
fairly extensive in the way of a flood. The Glen and
Gwash were beginning to pubt wator in falrly largo
dquantities Into the cmbanked part of the rivers and a
very heavy discharge on tho main River Wellaend was bcing

experienced in the Rockingham district during the afternoon,

and as the night progressed critical water levels in many

placos were reached, the "upland" valleys becoming extensively

flooded,

The first extensive cradging to bo done wns on the
Carr Dyke but in spite of every cffort to roilse the level
of the bank protecting Bournc South Fen and Thurlby Fen a
conslderable quantity of wator was not containcd, it was
foftunato however that the sub-catchment of this particular
portion of main river was

relatlively steep and of a local

nature, as a result by mid-day of Priday the water level in



the watcr-course in guestion had dropped by about 3ft, and

crodglng was no longer necessary.

THE IEIGHT OF THE FLCOD.

On Friday the l4th at 9 o'clock in the morning the
River Welland had risen to a gauge reading of 23ft. Yinas.
at Market Deoeping Bridge and the River Glen had risen to
a. geuge reading of 22ft. 9ins. at Kates Bridge whilst at
Stamford Bridge the River Welland level was 72ft., 2ins,

By noon the prak flow in the Welland had passged Rockingheam
Bridge and a 3 inch fall had taken place and by 7,30 at
night the peak level of 73ft. 6ins. was reached at Stamford
Bridge with an eatimated dlscharge slightly in oxcess of
4,000 cu.secs, from an erea of adbout 135,000 acres, whicﬁi
represents a run-off of approximately 30 cu.sccs, per
thousand. By Pridey evening the Glen had passed its first
pecak of 23ft., 7ins. at Kates Bridge and it was hoped that
once the weter level in this particular system had started
to fall serious troubles within the Glen would not be again
evident, but, as this report goes on to show, this hope
unfortunately was not fulfilled.

Probably the worst trouble during this particular
day, and the possibllity of a major flood developing being
also agsociated wlth this particular area, was throughout
tho length of Deeping villages whorc water was flowing in
considerablo quantities into Decping Fen and the axey area
from the main river., Prectically all the roads in Ilarket
Deeping and Deeping Ste.Janos were flooded in many casos
beling virtually impassable, and fron carly morning efforts

werc being made to cradge against the rising water level but

&
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although this work 4id nmuch to restrict the quantity of
water flowlng into the Decping Fen system it was impossible
to keep pace with the rising river level. One of the
difficulties of the particular operation was the fact that
all the land within the inmodinte district of the bank was
flooded so that "borrowod spoil" was practically unobtainable
locally, and the fact that the roads were flooded made
transport of filled bags to the site a virtual Impossibility.,
The most satisfactory way of dealing with the particular
problem was to bring in loads of matorial which wero dumped
im heaps at- strategic points to serve as bases to fill

bags for cradging, and a nurber of such points were
cstablished, In the lowland areas, water was beginning to
rmove during Fridey and as an éxanple of this a reasonably
steady water level could be obtained with two pumps

running more or less continuously at Podae Holo, a state of
affairs which had not, until this tlme, exlsted with the
result that very little pumping had been done, The Fourth
District Pumping Statlion was now running to full capacity
and the water lovel in the nain drain was steadily rising
In spito of 100% running at the pumping station. In the

7 P o 3 i
Marsh creas frantic worl was still proceeding in an effort

to clear some of the maln dreins and the effect of this

work was boginning to moke 1tself felt to o small dogree

In cne or two areas, but there were sti111 large districts

where wate cvels vore . .
r levels wcre uncomfortably high end in many

places appraciably above ground level,
The South Holland svstom by this time was also
boginning to roceive considerable quantities of water in
the Maln Drain whoro once water had found its way into
the Main Channel no appreclable trouble was being experienced,

and 1t is fortunate that the Improvement Schomo, which has

been in hand for some while on this particular aren, had
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progrossed to such en advanced stege that 1t was capable
of affording somc very considerable benefit to the district
as a whole.

By 10 a,m, on Saturday the 185th March the River
Vielland lével at Market Deeping Bridge reached a peak of
24ft, 43ins. but by 6,30 &t night this level had dropped
to 23ft, 1llins. and during the whole of the day men were
at1ll cngaged on cradging work throughout the Deeping
district. This steady fall in water level was maintained
through the Saturday night and early Sunday morning and
it was hoped thet this river had now passed its worst but
again, as in the case of the Glen, the hopes of & complete
respite from the flood were 1ll-founded, & second peak
being experlenced at a later date,

During the dey the water level at Kates Brildge
dropped by a few inches and at 6.30 &t night was down |
to 22ft. 1lin. With this water level some trouble was still
boing oxperienced in the embanked section of the Glen end
in 2 number of cases Watef wag coming through the bank,
in the majority of cases however the quantity was not
particularly high and it did not eappear that the bank was
eroding serlously and in no case during this first peak
did the water overtop the bank level.

The high wator level cxperienced at Market Decping
on the Welland however weas crsoating, and contlnued to do
so for several days, & very serious situation 1In the Deecping
villages~and the upper end of Deepling Fen. The water from
the Welland was continually)feeding the area in the Cross
Draih district of Deeping Fen and cradging was put in hand
along cortain sections of the Cross Drain in an ¢ffort
to prevent the flood water from inundating the centre of

the Deeping Fon Area,

During Sunday the 1l6th. water levels in both the
River Welland and the Glen at their points of entry into
the Fen, namely Market Decping and Kates Bridgo, remained
more or less stationary end in fact if anything the
tendency was for them to fall by an inch or so during the
coursc of the day. The llarsh area was beginning to frec
1tself to some deogroc of 1co, and the drains wore
beglnning to flow although no actual reillef from flooding
was oxperilencod owing to the fact that the thaw coupled
with rainfali was still providing more water than the
quantity with which the drains could cope satisfactorily,
Some of tho plant engaged on snow and ice clearing had
been working through the nights with the assistance of
fleres and lamps where 1t was possible to provide them,
and by Sundaj some of the machines were equipped with
emergency llghting sots to enable continuous work to
procced more satisfactorily in an effort to further speed

the snow and ice clearing, The Deeping Fen area was also

beginning to thaw out and the Pode Hole Pumping Station
had a full load at = reasonable water level for the two
largest pumps by about mid-day and this was the prelude
to the longest run ever recorded at that particular
statlon. The 4th Distrlct was by this time beginning to
got additional water into the area by seepage through

the River Glen bank, and although the quantity getting
Into the Fen by this means was at this time not serious
by way and comparison with later standards, 1t had given
some 1ndication of what might be expectod during the course
of the next few days. It should be remembered that as

has been mentioned on a number of previous occaslons, the
Glen usually peaks rapldly and then falls off equally
rapldly from a polnt of dischargo,‘but the Glen banks wore

by this time beginning to show some slgns that they were
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woakening as & flcod of fairly high preportion had becn

imposing 6 1oad on thom for the last flve days, and it was
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anticipated that as time passed thoe resultant inf

throupgh the banks would in 21l probablility worson, with

. S5 el s
the conscquent detrimontol effcct on the flood position

on the wholc of the Fons undor their cormend. Throughout

nate yels d he wholc of the Foen and
the day on Sunday, water levels in the whol

11 3 i >»ring further areas
llarsh arce were rising stcadily thus covering f s

of lend which had previously becn relatively dry, and the

water level in tho Crowland and Cowbit Wash was also rising

slowly reaching 16ft. 5ins. 0.D. Liverpool by mid-day and

this level had risen by 2 further inch at 5 ot*clock 1in the

afternoon. The ice formation on the Weshes which had not

yet broken up as 2a result of the thaw was beginning tg

creats a serious problen with the water lcvol ot this

height, in many cases some fretting of & moderatoly gorlous

naturoe was experienced and this situation beceme very much
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worsoned as the result of tho unprocedonted  galo which was -

experienced during the Sunday night.

The gale had a very far reaching effect on the flood

situation which micht not at first be fully reclised,

besides creating the usual difficultics such as blowing treos

out of banks, lcec being wind whipped to cut batters etc.,

practically eovery telophone lino iIn tho district was affocted

thils fact alonc making the normel methods of cormunication

for the next few days an sbsolute impossibility cxcept in a

3 ! 1 W& set to an
fow odd cases. The telephone system was upset |

appreclable extent for several days further, with the

fals B z 5 Aqed
ineviteble result that many messages nad to be deliver

S 3ap railed to got
by "runner" end in & cood many cases riossages faile I

through for sone apprcciablé tire with consequont waste of

timec and cfforte.
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During the Sunday it was quite obvious that water

levels in the Crowlend and Cowbilt Wash would reach such

a height that they would create some difficulty in so

far as the stabillity of the high level banks was concerned,
and it was also anticipated that the town of Spalding
would be subject to the possibilities of extensive flooding
& 5 the result of water first of all backing up in the
surface water system of the town, and secondly, over-topping
the banks in sone places,

By Mondey the 17th in the early morning the

situetion so far as flood woter at the upstream end of the
‘gravitational systcems in the Marsh area was concerned was
to some very small degree improving because by this time
the thaw had been in progress Tor a sufficient period to
allow sorc relief to be obtained from the blocking of
drains with ice and snow. A typical exanmple of this was
that on Tuesday and Vedncsday the 1lth and 12th the water’
level at the upstreen end of the South Holland Drain
(Wheatmere Slulce) was in the order of 5 0,D.N. and this
very slowly fell untll by HMonday larch 17th at mid-day it
was something in the grder of 4,25, This illustration
shows that where a gravity system was employed, as distinct
from a pumped areca, once the drains began to move some
beneflt was immedintely forthcoming, but perhaps the
11llustration might bo misleading if it 1s not borne iu

mind that the South Holland Drain, although its upstrean
end isg not yet completed from a point of view of inmprovement,
is one of the lgrgest in the lowland.system controlled

from the office and it was, of course, some time later

than the above dates when the long feeder drains with
smeller cross sectional areas began to feel any appreciable
benefit from a point of view of water levels civing an

adequate freeboard. It might be well to add that the



