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covered with grass and in renc

cnough to withstand the shert

*
the River Glen. is likolw tuo o There is no w@?ﬁw
foar of prolonged floods of scverpsl Wooks or ¢von ngﬁﬁmmMoﬁ
such as arc liable to ocecur in the South Tevel arc Level
carricrs. _wﬁmmo cxbrenelyr dangoerous, as apart
from owﬁoﬂ.w&%wﬂeboeﬂ luding the carrring of pumped wotes
from many HW ;rH Droinage wowwﬁm_ puriping plants, the BuE e ’

spells of flood conditions tend to nake even the strongest banks

"tired" with guch a welght of water apeinst thea for such long

O

periods. ' In that nrea slso 2 gireat derl of the land is below
sea level, who owm,ﬁrm moﬁmwuw lovel of the land deWOnﬁ@Hbm the
River Glen, wﬁ_ﬁﬁwm_@wmwwwowh Mm,fswémoﬁ qnﬂﬁa_m o.ww”r ov
I have no knowledie ow_ﬁre‘&aﬁowuw wosxaﬂdwob and oosmowwam:_foikr}
tion of the Glen @ﬁﬁﬁmm_aﬁﬁ L ar: ¢f the opiniaon wﬁ;d :Socwa _;f&?v
failure monﬂw & EGSH@ be due vo,ﬂ‘:cgos out™" cw wxo woo ow a 5_0
Umsw.ow wrwormw ﬁa,. ral muﬁwwvéoﬁ which unless ooﬂﬂﬂow ?mdﬁoam
soﬁm.mw oﬁca‘ﬂmowwﬁn would result in a breach.
ﬁ»a oe:rd major consideration v wdw rogard. wo riﬁysﬁ addition-
el sﬁw@d_wﬁﬁo;ﬁwo mudnw mum m ﬁr@ o%hqow on Hoﬁaco End doors,

with the wmmSHﬁfSﬁ qHHOOﬁ on the ﬁarﬂSq a 1&£HH. i T £Hia

case H nﬁ also of the oﬁuﬁhos *::d unre mw%MOﬁm& pumping is ,ﬁomm
Qmmw%&dwo as du wpmm _.:wwgd= %Hoou these:doors mey " remein owo;o&
de o@Smon &UH@ ﬁo@hom HﬁSms @ﬁﬂﬁkﬁm Mm Hs.udmww¢wosu vherens under
dﬁq dﬁpquw ﬁomwﬁq +So Doodm would be ca oUHo ow ischarging ﬁmo

wocwﬂs mns water.

I have obtre iped oowwﬁrﬁ th: Jnﬁwﬁs Toonm e B Bain, Engincer

to the mwdgﬁ Welle Ja omao:ﬁmsd momq in connection with various

,— .

WHOQ s A:Hob wgdr been experic cod in the River mwwur_ mw

informa w_aﬁ _oﬂwﬁwmom a H01QEASP.J e TR eﬁwoﬁ af the qupﬁ fnen

-

mﬁdwwoow,mwﬁwon ta F

Jﬁo«m.ww Aﬂc wo crﬁﬁ% with o%GmW;mﬁcwwomm and

& number. of water dvels hwod s:wob e w 18 cwvs @ommhcwc.wo naizc
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nownmpﬁ P:M L8hs. . Ok Hm_ﬁﬁ%owﬁsSQWm w s wwaww_wzﬁm or

,_n.
F--'

discharge odmow<:fpoﬁc 5340 doeﬁ ngo Uﬁ# <.._c5c values woﬁ a

co~efficient of rupgosity ymdo wasﬁ. ca@ wﬁ,ooﬁq53owwos with

’

different valucs forp digeharae until interpoleted back-water
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Curves heve been mﬁ&mm%ﬁ@#@ﬁuww censtructed o RETEC with meep
Obscrveg levels 1p the River rt flocd condltg na. Fromn tiecse

Qomtonwebm verious beclk- -wotop CUrves heve been constructed fop

the Riverp, which spperp te Srree, n reagnnebla li=itg,

with Observations which have beea teken from time t» tine, sng

& drawing (Fig. 1 ) has besn bPreparead v showlng theee beck-w,
Curves which most vitally effe ¢t the Poseibillty of Puriping jnto
the River Glen

The Hﬂbmws Of the Rivar hes beon Plotted rep Sme distenece
UBP strecam pong Aown stream of tho Tongue Ind roach with tho
wowwoswsm curves,

Curve One - o normal fleod line in tne River @len with a
Dhaauwwmm of approx pawcww S00 CU.8ccs., whieh concurs to g13

intent g end Purposce, with the » of various watcr level

—~
Lo
ro

2Dservationg nade during a Tlood in the Glon, oXtending from
Jenuaryr 2ong to February Srd, 1947.

Curve T e Msmmomw@m & calculeteg wator level st verious
Doints in the River with the SAMG uplanag apaq:rw: (=2 PProxin 1etely
500 CusBece) snd Pumping on additionsa g1, seharge of mvvwoxwﬁnﬁew%
50 Cu.sces., from mosazm >outh FPon find Thurlps Pen, - (1¢ will be

noticed that a hig gh figure hes been teken fop apmowhwmq of thesc i o

o

E‘ﬁocnzm
Conesiderable enount of. Spring sjwnﬁ«ﬁﬁa tlso
l

ﬁ:o_dommmdpuww% of & quantit> of highleng weter ulg: netoly oA

Pumps, rg there ig

_ e
rea osds the  fon through the Cer Drko benk wﬂwwwsmu._YUWWWWx

orw<n,e3%on_uzumawondem the caleulated weter leovels ot variousg

points on wwm.mw<mﬁ with eon upland QHmormwmo of mﬁ@ﬁoxmzmﬁoww

»

250 Cu.sccs., and so_wyjdca upmo::w.J_%wcs Bourne Souty Fen ang

Thurlby w._os,...... Rean b, 780 Cunecn
Conparison ﬁ@wsﬁﬂa Curve onc.ond twyn shows that A Punping
1s carricg to & level in ty River Glen of Epproximetaly 14 Qg
the effect on. thc watop lovel .dn . the Rive z_yoaoﬁom;pwaSnmmMSQw.
in & distopes of nwozw.m_éww@m, upstrean to the Punping station.
ooﬁ@ww on he wiﬂ- ﬁﬁw<, -two ang threr Shows that with

highlang @Hmnrﬁwmo ralsing the veter lovel to epnro; Xinetols 14 48

(without the Pumping station Wﬂnwsm been in operatios on) ‘opposita



the proposcd pumping station, £ll influcnee on the woter level

o

.

curve ig losk.

Assuming thes puriping iz o
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the River Glen, the only adversc cffcet on the River would

rinute loss of roacrvolr copeeity ot the downstrocs ond

Surficet Slulpe. The Bopunlar thoeorr in this connection s thac

this reservoir losz would cxtond over

downstrean of the Pumping Stetion, but this is not the cose o8
() »

k)

the e¢ffect of the shut off wreve would heove trevelled sore con-
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sidersble distanco muszwﬁﬁomﬂ before the full rescrvoir cepacity
of the River comes into opcrotion.

It heg becn shown. thet the econdition of thoe Glen in i1tself
would not be adversely affocted provide? punping were not carriod
out to 2 level in excess of 14 0.D. at a point In the River opposite
ﬁwm Tongue End Puriping Stetion, and it is now necessary to regard
.wvm effcct of this pumping only on the Bournc Bau overfall. The
point ot which the Bourne Zau dlscharges into the River Glen is

epproximately  of o mile downstecen of the Tongue End Pumping

s recaehr of the River epproximatcly 3" is gained

A7

fte

Stetliod, snd in R

in wetor level with the result thot if pumping stops ot 14 e D

the water level outside the Tongue End doors would be approxinately

13.%5 0.D., ic., about 3" below the average Level of the overfall.
Two Typicel Timo/Height curwes (Fig. 2) in the River Glen

oproesite the Bourne Iau outfall, during flood periods, have been

plotted, These show a Yprapid®™ and & Yglowh ﬁposmu end 1t will

be scen that ot any level over 14 0.D. tho éurve remeine oxdetly

3

the seme vheth.r pumping Twis been in opurntion or not. BB owill
/

be seen fror thesc curves thet from g lovel Below 142 0.D. thg

o e g s,

Tongue End docrs will not romsin olobn an lpercaged level

-

in the River Glen for & lénger pericd if puriping hes beon in
opcration, than would have beon the crac if no pumping hed boen
garried oul. dn view of the prezvious remerks, it is sdfec to
cgsurc thet pumping could bs carricd out until o level of 14 .0.D.
is reached in the River Glen opposite the proposnd pumping station.

o

From the past records availebld, it would apnosr that o flond

i

-

In the Glen 1s very Tarsily in cicess of 14 0.D. ot Ponrue End fop
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& pericd ~f mare than 48 _hours, slthoust thie period hag boon

fh.._

Pl of 48 hempg Rlo ok p,

0
A el

Cxecoded, end it 1. by Bl 8

sideration hea now to b given,

"

mkmzyuawﬁbwwMN mﬁme&mﬂﬁﬁ;ww‘wzh;ﬁAAf" stetion is ¢one ruehed,

the drairs In Bourne South Fen ond [arlbs Fen eould be kone by

a foirly low love ¢l by rmorne of punring into

siderable Toservolr oop ity would be “vaileble in the dpeis

F} h

end to a losser degree in the Pen itsell to fccormodate anw wraten,

€ven assuring that. the PUIEsS were to ho 00% out of operatien Ffop
the full poriod of 48 hours.  This extreme condition neo :d no
however, Prevail, as o cortein amount of water could bhe Pumped
through Hoathootes Tunnel either by means of a header regervoir

o
i

o

or b genling on to thoe Tunnel ., Prov
()

o

S mention has boon made

Lity of tho failure of this Tunnel

in this report ng to the possip:
under hoop strogs when pumping s taki g plac but in viocw of the

faect that there woulg bec a considersble head 21 water on the crown

of this Tunncl t» OProse gay hoop stross, the Posslbility of
failure is rininised AL DG greater tho height of water in the

Glen the greater becoring the footap of sefety of ﬁwow@csscH in

this rcapoet. = After varisus hjjwoﬂn:rtw now in hangd, including
the <msmcwﬁ* Drein 1¢ 741 Mmproverment mo&oﬁob have been carried out
in the Deoping Fen ares, tho Countor Drnin wily have an incrensedq

scharzo capacity, and the capacity of this drzain

{-te

Pesorvolr and g
together with the capacity of the drains in Bourne South Fon and
- Thurlby Pon should be able to tecorriodate the residuc nf a run-ofs

from somo 3000 acrcs of s o | recgoneble rmanncr.

pole. |

The Tuture behaviour o= the River Qlcen MEr e effopte vl
improvements to uplend water courses (c.g. Vier Agrieul ture nxeeutive

Cormittee Schemes), or influcnce on the discharpe ot surfloct Siuice

o

duc to Welland wator levels s targ i It noy be

.,
iy

pointed out thet the- change. 1 take ploce ga

& result of thcse Grirancous cousecs will. in.no way alter the
. FCRD$ a
.ULOHJ\..,. ﬁ.—.kﬁ.m n.‘_(FAO mn,.MUOJNO_. ,.._H.. ﬁ.

Prevlous Rcports in connection with The Bournc South Pen and

Thurlby Fon Puriping Plant Aisc

q

C. E. PFerren in

& report dated Mev Lotk Hg;c, In connece*ion with Sir @gllbert
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o AT o

Heatheote's Tunnel, cxpressed the opinion thet there is no

danger of tho tunncl ghllfiniine el X G & uf By
river bank or the weter of tho River Glon. AL e labor gt T

his report, he cxpressed tho opind sn thet the Tur

be subjected to o discharge hoad grcoter than 89 abave

<O

%

of the tunnel arch when the lovel of the water in the River Glen

[

s 10! above 0.D., but points out that o greater head con be
uged for discharge through the Tunnel when the woter in the Glon
Hm @wowcﬁwwo&uﬁoww_rwmﬁmd. mfﬁmﬁu is also nade mm to oowwﬁw
,scwwa of wupﬁmw9w03@5¢ Ho@swﬁoo to the masonry of the Tunnol.
:w. . Lathan HS & roport deted Noverber me. 163 L re Bourne
mosﬁu,ﬂms and Thltrlby Fen Dresinage Board's @ﬁo@omog Soé.mﬂmﬁmm¢
of m,u."m,wﬁmv_mo eapressod the following rerw.rks in ﬂao m_Eﬁm.;%_.ow_
his r~port: "Surmarizing the rencrks mede in this do@Odw I em
of the opinion that 1t will Sow ba possible for ‘the Board ﬁera
River Welland Catchrment Board) ot wsw,wsvwwo.osaﬁwd% wo %om%md

o

an cpplication to punp the drainage from the Bourne mcﬁww Fen-

end Thurlbr Fen Dz arurs into the mwdow Glen." 1In

the wcontext QW¢ﬁw hmwmma,dnw@wm,wo the @ommwdwwwdw
o%.moﬁm 1dmlte rng 08 Lo @Sﬁwhsm.uadowmu but neles no @o%wﬁwwo.
mﬁmmowwHOS a8 to level. , ‘

The late Mejor R. @.Clerk, in a report datod ?9d‘wma5 wcrov
expressecs tho owwﬁmﬂw that the Heathcotes Tunncl should @@
generally ﬁo:ou;ﬂwwwobmﬁ“ ancd at a later date, the 8th October-
1940, the opinion wmmxw%ommo@ that it would 'be in owmow_ww,

purnp into the River-Glen up to a level of 14 0.D., and he alan

has put forword certein suggest M.Jm_QMdr Bhgard by tho

which this level ghould be contralled.
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The Chief Engincer

tiio surmeat lon

[N S]

Fisheries - (u

hat the wotor . Lo & lavel of

14 ©.:Diy &9

Opinion.  fArter carrying ~ut & eomprehensive cxanination of

e ¥

Py o

the past, proscn® and anbigityuod fusire: eondltions, I am of

25 Chot )

the opinion +las a usw Digsslal abasdon | Eowld Be oo

o - | P T
atructed naoe
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Tonguo End to discharge the Bourne Snuth Fen and Thurlby Fen
water inte the River Glen until such tine as tho River Glen
attained a water lovel of 14 0.D., opposite thoe puriping station,

i

O

After this lovel had oood roached in the Glen, the remainder

-

the water from the Fen concerned could be passed ot a low velasity

through Heathcotes Tunnel (this Tunnel would require %o%ﬁon woﬁﬁjsy.

gg:!}riti e et e g SN

The Scheme would provide adequnte drainage for Bourne Souch

Fen and Thurlby Fen, would in no way injure the stability of e

River Glen ban ks, would not incroasc the high flood level In the
River Glen and woula not PS@Cmo an rﬁqﬂgrsoa period of downstreanm
ater wodrw in excess of H 0.D. against the Tongue End doors.
In ooSowﬁmw05\ I should like t» thank Mrp, Edgar Bain, Tngincer

"

to the River Woilana Catchment Board, for his kindness in pPlacing
ruch uscful information at my dlsposal for the compiling of this

report.

N , SCD. E. G. DAVFRNTR.

" ENGINEER.

Diagrams have been prepared in ooﬂtoowkom with this reoport
as follows:-

‘Plgure 1, Typical backwabor curves of »J@ River gGlen from
- .the Redlwaz Bridge near oossﬁ(w Drain Station to
Kato's twrawo.

Flpure 2, - Typigal 3~39\&¢&ﬁ5+ curves in the River Glen at
Tongue End near the Bourne Fau doorg.

Figure 3. A mmell kev plm mt S@ foatures
mentioned in Lhe cor FGparh .
Noto. All levels referrca to are besed on Orcdnence Dotun

——————

Liverpool.



