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VICTORIA, B. C.
May 9th, 1961

File No. 045208

Mr, 4, F. Papet,
Comptroller of Water Rights,
Parliampent Buildines,
Victoria

Dear Sir:

The enclosed reporti entitled "Alouette Lalke Flooding January
1961" was prepared by Mr. T, H., Oxland, Hydraulic Engineer.

From the general information available it appears that the
main {south) Alouette River in its lower stretches reached its peak
about 7 PM opn January 15, 1961.

The actual conditions upstream at the Alouette dam (reference
plate V111) sheow that the discharge occurrine between 2 PM and 8 PM
exceaded computed natural outflow conditions by between 300 and 1000
¢.f.8. -This amounts to between A% and 8% of the oubtflow which is
probanly within the limits of the computine error, It would appear
that allowineg for a time lag in the 10 miles of intervening river
that at least a portion of the upstream peak did colncide wilth maxi-
mum hiech water conditions to the south.

However, on a daily volume basis for January 15 this condition
is reversed with the repulation dischares falling below the natural,

fiigh tide itself does not appear to be too criticul as it was
reached about 3:30 PM and this would be well modified by 7 PM.

Rainfall figures as recorded at the Alouette dam for 24-hour
periods between 8 AM and 8 AM show that the storm was practically over
by the morning of January 15,

Jan. 9, 1961 .....se. 1432 inches Jan, 1Lh, 1961 ........ 3,06 inches
10, 1961 ........ 2.47 inches 15, 3881 ........ 1,36 inches
11, 1981 ........ 047 inches 16, 1961 ........ 0.21 inches
12, 1961 .euvv... 0.35 inches 17, 1961 ........ 0.05 inches

13, 1961 ........ 1.64 inches

During the critical period some 1200 c.f,s. were diverted through
the power tunnel to Stave Iake,

The company's operation therefore as a hydro power licensee was
such that it was not poss{ble while carrying the auvthorized storage to
obtain reduced discharges over that which would have occurred under matural
regulation for the period from 2 M to & FM on January 15, 196L.

Un the other hand with the powsr diversion to Stave Lake the volume
discharge for the critical 2L-hour period was reduced over natural conditiona,

It i3 not possible to indicate the net effect of the above-
meationed two opposines factors on downstream flow other than to say that the
peak discharge was probably increased by between 500 and 1000 ¢.f.s. while
the maximum 24-heur volume flow was reduced by some 500 c¢.l.3. days,

Yours very truly,
.
/\ VN = r,'(..\"‘"-r

T. A. J, leach
Chie?, fydraulic Investipation Dividigge 2 Of 54 FNR-2016-60119



SYNOFS IS

The average 2 hourly inflow for the 2i~howr period ending
at midnight Jarmary 15, 1961, cn the Alouette River at Alouette dam
amounting to 17135 cfs was the second highest ever recorded and has
only been exceeded by the November 3, 1955 inflow of some 19335 cfs.

The maximum 24 hour pericd inflow occurred, however, hetween
18G0 hours on January 14 to 15, 1961, when the average 2 hourly inflow
amounted to 19527 e¢fs {Reference Table 5),

The meximm 2i~hour discharge through the spillway and over
the gates started one-half a day later when an average of 10,948 cfs
ware released between 0600 hrs on January 15 and 16, 1961 (Reference
Plate V111).

During these periods the maximum 2-tour inflew rate of 22,217
cfs (280 efs per square mile of drainage area) occurred hetwsen 0200 hours
and 0400 hours on January 15, 1961 while the maximm 2=hour outflow rate
of 13505 efs took place 12 hours later. Details of these conditlons may
be seen in the accompanying tables.

A comparisen of the outflows which would have occurred under
natural conditions withcut the existence of the dam indieate the follow-
ing results:

1. The maximum 2 hour c¢ischarge over the dam was 13505 efs
which is some 1,105 efs prsater then the maximum 2-hour
natural discharge of 12,400 efs.

2. The maximum 24 hour discharge {0600 hours - January 15 to
164, 1961) based on the average of 12-2 hour measurements
vas 10,948 ofe some 452 cfs lesa than the daily discharge
of 11,L00 cfs computed under natural conditicns.

3., The natural peak discherge would have cccurred 2 hours
after the peak over the dam,

4, The actual peak volume of discharge above 6000 cfs which
started at 0400 hours on January 15, 1961, and dropped below
this volume =zome 30 hours later amounted to 123,134 c.f.s, -
2 hours or 10,261 cfs-days. Under natural conditions a veolume
of 14,156 cfs-daya above 6000 cfs would have oceurred between
{0 00 hr on January 15 to 0600 hrs on January 17.

5. The total volume passing over the spillway from January 14
. to January 19, 1961, was 35,224 acre feet compared to a natural
flood volume of 58,660 acre-feet for the same time,
Conclusions:
The presence of the dam reducas the flood volume and duration to

a eonsiderable extent and the only adverse effsct 15 to sharpsn the peak
discharge over Lhe spillway for a short period.
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ALOUETTE 1AKE FLOODING

IRTRODUCTION

Heavy rainfall occurrine over the lower Fraser valley from
the period December 1, 1960 to Jamuary 30, 1961, caused flooding on
severzl of the tributaries flowing into the Fraser Hiver from the north.
This study deals with the investigation of the flow out of Alouette
Lake watershed with particular refersnce to the hiegh flow conditions
between January 10, 1961 and Januvary 17, 1961.

Hydrometric data are not avallable on any section of the river
pelow the Alouette Dam hence results of this study refer only to flows
at the damsite. Ne attempt is made to lndicate the influence of these
flows on the inhabited areas on the south Alouette Kiver downstream of
the dam.

Previous studies of high flows from this watershed have been
carriad out for the reriods of February 1951, Nevember 1955 and Lecember
1957 to January 1958. These investications reached the conclusion that
fload flows from the Alouette Lake watershed have heen reduced by
operation of the Alouette Dam and that rreater floods would have occurred
naturally if the dam had nct been there.

The report of February 1951 does emphasize, however, that in
casgs of conbinuous hieh flows the presence of the dam would be detri-
mental in increasing the outflow substantially over natural conditions.

HISTCRICAL

Alouette Lake was originally comprised of two lakes, an Upper
Lake and & Lower Lake, The lakes were jolned by a channel, 25 ft, wide,
1000 ft. long, wlith botitom elevation spproximately 437 Huskin datum.
These two lekes drained through the scuth end of the lower Lake through
& charmel with bottom elevation approximately 430 Ruskin Datum.

Two schemes were proposed for the Aloustte lake development,
the first in 1937 used datum base as mean 5ea level; the second in
1925 used the Ruskin Develorment datum.k -

Since the opsrating level presently used at the dlouvette dam
is bassed on the Ruskin datum, all elevations in the following report
are referred to it.

Drawings and plans referred to in the text are presently stored
at the Aloustte Damsite, no copies are available for attachment to this
report. :

For a description of the ultimate development of the Alouetts
Lake system the reader is referred to the report by Mr. T.4.J. Leach,
January 1955 "Alouette Lake Storage Dam'.

HYDROLOGY

Pertinent hydrologic information such as the natursl stage/dis-
charge and stage/area relationships are no lonper available from the
povwer ecompany, Hecause of this two assumptions are necessary Lo
formulate these basic relationships, They are:

1, The stare/discharse curve rroduced in 1923 refers Lo lake
stage versus outflow from the nztural lake with zZero flow at Elevation 430 and}

# Mote: Fuskin Datum - 69.98 = Ceodetic Datum., This is based on
Geodatic Bench Mark 180J Quoted in Geodetic Survey of Canada
Publication 24 {1951) at elewvation 27.488.

»
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1, *h: gtagefarea curve proiuced in the followins ifext is ae-

. N ¢ . o, - I N
cerhaesi as e natural laks level/water surface area rolationship oxist-
ing prior e the censtruction of the dasn in 1925,
asaurpiion 1.

The stagefdizelarpe relztionship, Tlabe (A and T2, submitted
by the vonsulting sngineer to the power cotpany in Jecesber 1923, rafers
Lo iake stape versus discharpe wnuder natural cerelitlens.  Jinee con-
structinn plans indicats that the lewer lake bottom ai the raurs site
was approximately elevation 539 (Muskin dabam) it has also been assumed
that zero outfiow from the lakes ocecurs at stage ~lewation 430,

This firash ussamphbion 1 amaveldable zines there is Insuffici-
ent data available now to rolate natral discharpes to lake stape if
the oaly stay2 discharse curve now available referrea Lo a conirol sescti-
on in the river.

Exawination of cld correspondence, photoprsohs and constraction
plans imkiieate the following arpuments in favews of this first assumptlon:

{a} Very little bed slope - il any at all - existed betwsen the
lower full wddth part of the lake and the pawre site, llnder
normal lake level comditions the swrface of the water from
Rhee kake fto the pauge was swoobh amd apparently still,

{1 The odry owtlet chamnel shom on pictures taken :hiring con-
struction of the dam also indicates no eslevat=d contrel
existad deiwren the lower part of the leke and the upstream
voe of the daw, The divorsion of the river Jduring con-
struction appoars Lo have Leen affected by o 3 4. diameter
culvert which run: undernsath tha despest part of the dam,
The invert of the inlet struecture upstream of Lhe cofler am
is aprreximately L32.0 (wg, ¥ BB2AY, Tt is pos2ible this
invert would be 1 or 2 hirher than the natural channel bottom
to allow Tor acewmulation of debris in front of the iniake,

{c} o evidence of a natwal control having been removed during
construction. This was not called for on any of the nlans.
01ld vhelopraphs indicate that trees and brush rrew doem to
the waters edge at Lhe cutlet of the lake., Psiring les water
in 1929 {7} Lhe present dam operator recalls that the tops
cn srall traees apd brush appeared abovs low water ontline
the course of the eriginal channel and that ghallow water
exiazted to mors or less same depth from tha 3 7L, diameter
culveri inlet to the lake proper,

sssumgsbion 2,

The slage capicity relationship fer the present reservelir is
tabulated on one of the construction trawings 'io. 58k3 {s=e Plate TI),
Tum elevation for gerc storage iz showm at elevation 137 (Ruskin datum).
This elevation cannot represent the level of zero natural stora;e in
ihe Tight of arpuments pressnted under the Tirst assumplion.  From the
information and drawings available the elevation ;37 is the lewvel of
contrel of flow from Upper to Lower Lake uamlor matural conditions and
alsc approgimates the winimum operatin: head on the intake Tor the tumel
te Stave Lake.

In order to produce a stage areas curve for tha combined upper
aret lowzr lakes it i2 neeessary to combine the infrmation piven on

Ty o, 15832 an?® Twe. To,PLEI0Z, (Refer to Table T).

grawing Yo, F1i102

“rom ithe capacity curve for Jleouette Tak: 1Y is possible to
shou storare in agre-Ceet telow h33.l, this beinr Lthe limit of drawiocum
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Uegn Lhe lowsr Iako chrow: s eatea? channel as ahown on e, (o,

L. R . .
Upper Take ‘rea nly

. Atave Shpran g Srorapre Luorane Lverage vatimgted
107 ¢,7, lngrement lore-Tast .rea wres

T1f10% I 2: o ey
L 0 ',11:3

h3o 3 1017
1. EHRE 1013

4350 L 1717

17F 3. 109

nknorm
15537
TInlonowm

Tha area of iLhe Uppsr lLike in plotted on Plaie 770, Pron the
gams draginssg it 1s possibls te list the “ollovins areas for Lhe Lower
Lake,

Lower Lake irea Only

Stage Area
Whe, 2 234
470,2 2729
80,2 20005
4an, 2HRA

These are alse ploticod on Flate 177 .

Trot drawing Te.5303 the area of the cenbined lakes is eiven
anid plevted on Mlate TIT,
srea of Upper £ lLoser Lakes
TATTE TIT
Ltape tres

37 320
Li ls
50 IFNG

La0 JANE
L7o 3931
L hiohs

82 L0064

Lltheuph the areaz shown on Twg, o, A5i3 Ao nol exactly agree
Titn the sum of the areas on Ty, Yo, 15637 and CLTHI02, they can be
usad toether Lo cstimaie the areas of both lakes Belew 440, This has
basn done on Flate 11l and the area for natural conditicns shown in rurnlae,

©n plan UAGLL {= &z shown that when the Upuver Lake iz LY the
Lower Lake iz L:38.2 % kas beoeon assumed tha’ the lakes reach the same
level a* 4il. The area of the comwbined nslural laks that will afech the
natural storage capicity mast be estimated below 49l by combining the
ndividual lake areas for Jifferent lake lewels, This combinatien is
arbitrary aml in shown on Plate "7 as a, L, =, and d.

stage-capacity curve can nov be qdrawm Tor the lakes under

nztural condit.ions:-
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Gta,efeapacity wnder natwal conditions preparaed from Zollosing table:-

Ctage Gapacivy

Foet Acre-fpet

30 2540 )
2h0G x ?

03z 9T LE10
3130 x 2

TN 1320 11430
335 o2

li 3% 3370 LESTO
INAT w2

HEN ahan 2oha
g2 2

Ll 1506 3208
an02 x 2 '

L2 3505 39h1z
35E7 x 2

150 3670 fELGE
3709 x 5

LS 3740 f4633
3775 w8

Loo 3610 100505
8L x5

hég 3870 1217048
3300 x 5

L0 3930 L4208
3940 x §

L7s 3990 164008
Lols x ©

LE0 Lok 13h043
Long x 2

Li2 LGTo 1421532

FLOOND RO N SIGCKTRRE

Shep I

«1l availagle hyidrometric data covering Decerber 19490 and Jamwry

1951 was requested and received from the ., 7, Slectrie Tewpany. This
includad; -

fa) ubaily %o howrly rescrvair levels.

{b) mate water was diverted for pover.
c] Ratewater was diwverisd into Otave lake,
) Patewater wag apillad over spillway and gates,
v Pecord of mate cperation.
] Rainfall recovds (dailv).

“he dischar-s curve for e Jam splllaay and for ovartopoing of
; I : Dl
spillway pates are showm cn Plate T4 anl T,

“he data collected was tabulated In Lwo ways:—

l. n s daily bhasis - widnight to midnighl cach day and,
2. 0 a P-hourly basis for the period Jar,1L/61 to Jan.17/741.

The inTlea was calaculated in both cases rrom thi storage equation
that - .
Inflew = uibflow + Power wse + Jiversion + Chame in Storaye,

The stage-area curvs for the re.ervoir nsed in the inllow calewla-
tiona Is shown on Flate TI.
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Sten 3l

itk caleulared inflow, the nalaral stare—idischarps curyes, and
the patural stare capscity curve it 1 now possitle te develop roating
cnrves so0 thau the outflow wnder natural condition, pricr Lo construction

ol ithe Jdam, ciu ke computed. Jxe Talle ¥ and 77,
The suorze equaticn: I=n = £ 2 here

i is averare inflow over time 1

v iz averace ontlflor over time t

Ae is chsnge In storags over time  t iz mad In the
form:
e e L T ) S -0 [ SRS SO
—— — 2
or
T+ [5} - i'_‘l ) = (52 + 02 1
t 2 t 2

Touting curvez of 3+ 0 are plotted arainst stage.
- %

=

Twer sets of ¢urves are produced, one for flows calenlatel on a
daily basis and cne for Z-hr, flows.

Baily Mlows:

TailE LT

Lake f—from [ H-from v L E0h2 o+ 0 5 - O
Level Stage/\ ¢ Stape,/ = 5 T 7% 7
Cirve capacity
Tirve

cis-days cfs-davs aere-It. cia-days cfawiays o li-tay s
h30 0 0 o f 0 1)
L3L 100 50 2000 1,12 162 1302
L3z 300 150 5A10 2829 207G 2,79
L33 550 32 B750 hai2 Y &Y Ly
N 1220 AQ0 TLGEC H9%() £EO0 ST
035 1550 97L 15250 THEY B4l Ar1y
l:36 2350 1u26 18570 034 10736 793k
L37 %00 1550 22050 11118 13045 6178
38 C250 2285 20L20 12117 18n2 1012
L3g AT750 375 28200 14571 17945 1119
LLO 4200 k100 32410 16301 2Ll “1221
) 000 (lale! I5900 15101 23001 13201
Wiz 11200 5AG0 39510 19876 25L70 14270
HL3 12700 &350 13050 21709 26050 15355
Lk 1h150 7075 LAAon 234,04 30671 14021
Lo 15700 7HE0 0200 20311 313141 17451
L6 17200 BEG0 3300 27126 IET 24 13524
1Y 13700 9350 e 28941 303351 19591
L g 20204 10100 AOV00 30704 [Matile’s 20606
Lhg 21800 10900 A1L,500 376021 L2l FLEL
L,50 23300 11453 £8110 a3 Lguhy 22491
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fake Oefrom s I~ {"romn R4 S S S a6 -0
Level Stape/il g Stape/jap. = 8 T z T 7
Trva [0 Feh 1] t,
ats/2 nr efsf4 kr ore-th, cfa/r i efs/? v els/2 hr

o ¢ ) y G

120 2 14950 14GS0 1é c

300 170 33940 3L090 33 i

450 azg 237 q3242 "’1

1200 AL ARSI ENYN T2

1950 §7E 92262 93237 81257
2850 125 112308 11.3{(’ 3 110923
3900 1950 0 133L02 30352 1334572

250 2421 2UGA0 173791 1 Sl LU11A%
£750 1375 20900 17h3h5 178270 17E4T0
Haues L1oo 32010 194030 2001ED 191580
: Lgn 359U LTLYY 222095 21229¢

11 a0 T400 910 238430 24030 232830

12700 £330 113050 240l 2441802 200102

11150 10600 #1930 ANt
15700 £0200 303710 LD
17200 F’EJOO 3LS0 °1uf‘-90 314790
uhi 18700 £7Lou 347270 355A20 337920
ik 20260 10100 GOG0 IELLG ATEELE 3uhnT
Lag 2100 109200 £ 500 190221 L1128 o327
L30 23300 11650 A1 L1 20AT 23714 LO0kLs

e e oa

See Flate VT oan? Y70 {A te ¥) Tor plothted rowting curwves,

Step

Che gut Lo under patural conditions is now enleilated wsing
the routing curves davelopel. The resaults eof the daily ani Thourly
roubings are shown on “able ¥ and U7, These results are atsn shom

praphically on Flabe 7770 and THL
ESULTS The tuwo-hour Tlow stady

wrom the results of the routing of this Tleod the [olleiing
conelasions can be mde:

1, Considerin Lhe 2-tr. hydropragh the actual floe! velus: #as
lesa than tha nawweal Clood volums even after alloving for a natural .ass
Plow or 2000 efs.

Yor the pericd of 20:00 Yrs on Janvary l", 1241 to 8180 hrs
cn January 19, 1941 wha actnal fleod -as 30224 acre ech nb compared to
a4 nmatural fleod of 10797 acre feet. This 15 a decreasc of ©07) acre feat
or 13,7 of the flood wolume *hat would have oceurrad had thore Laen no
dam,

it a0 compars the tolal voluns passing emi of the
volr comditicns we “imi the natural tlocd is 58,900 acre faot
ke 3M,224 acra fect or some 5557 preater than the actual wolume,

Trdier this comparison ihe fam is mos* - onefieial,
N Gwain frem the 2-hr., hy-'.h*ogj-.:zph thi: prak rate of flow for a
2ty peried Por actual cenditieons is lj, GO efs mnlck exooad Lo similar
peak flow mler natural condizions of 14 LL00 efs by some 110 otz or
297 of the natgral Tave,

Page 13 of 54 FNR-2016-60119



s

7
Telo L o ti,.L Lhe 4 At anlllyay b mers o Ticien.
aL..al T cunler an:, selroer mrnoar Ul r:tbrt 2or
: nrrler urolonge! w2377 .conditions the presence of
wooutflos archinlly cwer thad JhlLL Al l e -
) 2 Vant of apillaer for more rrotonged Tlocds
weeald ne he noal Tioy of river dogustrean rather than
Plattan 1% as yonll &> fguects’ 1 e Vhe Pleed e Lepoundedt. -
Forlanatoely Lhe capacity o tlhe rasarveiz toociler gith oralintainines She
leynls for officiont opza’ion of plant are net compaticle
a7l ty
i, Thoa ~aticn off vhis Tlooi is censiderably rTeluesd throumn S
ination of awalLab1111; of syora =, efficiant spill-my anl diwarziaorn
el walar to Stave lake. The follewing lable commarses the length of Jlow
far Tlecis pgreater tian 2000 cls,
T K
loali gsreater Susration with Tration without
than ofs Phe nam - hrs Tam - hrn
Tlow
2000 ) i 132
..j-'z) ‘:}O
74
3¢ %
a0 sh
._f!ﬁi Il-",
I 3l
25 30
1e000 16 24
INRULY i 15
172G i £
13000 L n
Ly 0P rthe -k pericod Tlow stadir cbo
In omonting this partioniar flec?
daily flod studly
The dally 3 g wohatl LiCfar
hour study,.  lHere ihe dam ruduccu the flood by 3
0,17 of Bhe nataral flood {ATHOD acre- 7 that 4011! Mave cooured d. This
iz comparmil with the 33.”1 ?s_wculﬁn ¢? Lhe natwral floot (G5,700 acre-faet)

zalonla

i ton
Fraater

3Lion5
lood.

-~ high
bisue

Irom

=1 from the Z2-hr

Thr rasuliz of vhe laily svuldy stonlt leP proforen 1
Lhe Pahr stuedr sines using midnicht to midnlht leveiz for
of actual inflows cloes nol include Lhe -7 the prak of

IATC

> Mloody

peak ceccurred between 1000 o

cr bhis particula
flow charactoristics 1n is not
Sohoirs v ong sl for o2 Plood =

r

watershed
roecommereded Shel

iedv .

LHOD hour: damary 17,1971,

irrlicate
anyv

short :iura-
Lime pericod
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Foem 1915

BRITISI COLUMETA ELECTRIC COMPANY LIMITED k : 5 :.-
e W B :

= . February 2, 1961

Mr. T.oooJ, Leach,

Chief,

Hydraunlic Investigation Division,
Water Righte Branch,

Department of Lands and Forests,
Victoria, B.C.

VWinger Flood Conditions
Your Filem (213069
02979560K

Deur Mr. Leach:

. In response to your letier of January 45, 1961 and further
to my acknowledgment of Junuary 27, herewith please find data as fol-
lows:

-loveste Dan, Precipitution, December 1960—3&1111;1:3’ 1961 - EEFAUNET S )
s douette Lake, Outflow in cfs., ditto {3 sheats} . . " R
Coyuitlam Dam, Precipitution, ditto C TR
Buntzen Dem, Preecipitation, ditto : RTINS
Cogquitlam Lake, Qutfiow in ofs., ditto, {2 sheets) - - N
Buntzen Lake, Qutflow in cfa., ditto {2 sheets) . - . G
Coquitlam -Buntzen Tunnel, Operating Record, ditso {2 gsheets) - - oy A
Coguitlam -Buntzen Tunnel Gates, Raling Curve - . oL
Coquitlam Dom, Overflow Weir, Rating Cerve Lo
Coquitlum Dam, Underslnice Gates, Rating Curve ' @
Buntzen Dum, Creet Gatern, Ruting Curve vl
Cogquitlam Lake Storage Curve . ~ovd
Buntzen Lake, Storage Curve ' mota

b

The ..louette duta is listed along similar lines to that suplied

 five yeurs ago ufter the flood of November 1955. One new itewm is shown,

the overpour above crest gates whoge top in the clossd pusition is 2t slev.
484. We had overlocked this in the 1955-56 correspondence. ..o may be
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Form #1015 BRITISII COLUMBLA RLRCTRIC COMPANY LIMITED \‘J 4 |
Mr, T.n.J, Leach -l - February 2, 1961

seen, it adds appreciably to the down-river flow at the flood peak, We
should revise upward the 1955 figures on .iloustte apill, supplied with our
letter of December 22, 1955 (your file No. 045208 #2) by addition of this
overpour during the period when the crest gates were.closed. This would
change the total overpour for November 3, 1955 from 9, 755 to 9, 980
cusecs, and for November 5, 1955 from 9,903 to 106,740 cusecs.

The Coquitlarn Lake data should be seli-explanatory, with
the possible exception of the Tunnel Operating Record. The tunnel hag
two gate settings in tandera at the intake, none at the outlet. The upstream
control is a single JO=ft. sliding disc gate. About forty feet downstresm  © jf‘ .
is a pair of 5'-0" x 10'~0" roller gatés, described as North and South Fet
gates. One gate at high lake level will almost but not guite keep the tun-
nel full,

Our Lake Buntzen generating units are only partially effective
this winter. We had the wmisfortune to damage the shait of the large mach-
ine at the rebuilt No. 1 Plani, and will not have the unit back in service
uatil late spring. Fortunately we have been able to meat pur winter peak
ioads without it, but it has hampered our ability to utilize the Coquitlara-
Buntzen water. Following this unexpected outage we had to find staff
for the older, manually-cperated No. 2 Plant, building up from a one-
shift five~day week to o two-shift seven-day week, which took a little
time just ahead of the festive secason. Since then, we have twice had
coil irouble and shutdown of one or another of the old machineg, one
cecurring on January 15th at the peak of the flood and the other a week
later, with repair not yet completed at the month-end,

I hope the snclosed data will fill your present needs., The
presentation is not too elegant, but we seem to be a bit short-staffed at
the moment and 1 assurme you would like to have & fairly prompt account.
If you weuld like ug to amplify or add to it in any way, please advipe,

Yours truly,

{

F.s. Lazenby, .
Encls. aseistant Chief Engipeer (iSxecutive)
s e

-

Lir

¢e: Mr. Leach o~
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sorm uint; BEITISH COLUMUA TLECTRIC COMTANY LIMITEDR

Fehbruary 10, 1961

My, T, .. 3. Leach,

Clhinf,

Hyvraeulic Inveatig.tion Division,
water Rights Branch,

Le wriment of Lands wnd Fore st
Victoria, B.C.

Vinter Wlowa Conditions
Your Files vl 3060
_ E9TIR6K

Lear Mr. Leuch:

In checking through the figures sent with our
letier of February £, we bhave made a gouple of emull corrvegtions,
These aure embodied ia the enclosed re-tyoed sheets ap follows:

Coquitlum Lake, Uutflow, Lecember-January (2 sheets)
Buntzen Lake, Qutflow, December ~January (2 sheets)
wlouette Lake, Vutflow, January only, 2 shests -

-~ set of these is enclosed. Wauld you plessge
substitute,

Yours truly,

..., Lazen?;}f, !

. Encls, -+ssistant Chief Haginea {#xecutive)
Lf'r ‘;\"( [SET AR [ .";_
. i o N -‘\) .\(,\ ' \
r . § e ‘
cet Mr. Leach | & 0 -
* I_. \.“-3“\
N
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December 1960

ATOUETTE PRECIPIYALTON

1. .o
2. 37
3. .02
b, -
5. -
5. -
T- -
8. -
9. -
10. .29
11. 244
i2. .76
13. 1.22
1l -
15, -
16. .16
17. 45
18. 1.51
19. A1
20. -
21, -
22. -
23. .32
2l .29
25. 01
26. -
27 . -
28, -
29. .13
30. b5
31. .3k

December total 9.13

NOTES: -

l.
2.

Inches of rain &t Alouetic Dam.

January 1961

1. -
2. -
3. .53
I, 2.0L
5. 213
6. .05
7. .34
8. 1.6%
9, 1.32

10. 2.h7

1. .67

12, .35

13. 1.64

1k, 3.06

15. 1,36

16. .21

17. 05

18. -

19. -

20. -

21, -

20, -

23. -

24, -

o5, -

26. -

27, -

28, a8

29, 1.21

30. .31

Jenuary 1-30 total 18.47

0.5 inches of sunow fell on Dec. 30, and again Jan. 25.
Both these smounts arve included {at one-tenth) in the
precipitation figures as 1listed above.
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ALOUETTE LAKE:

)

QUTFLOW IN C.F.S., DECEMBER 1960

Diversicn to Stave Lake

Discharge Down Alouetie ERiver

Lake Turbine Adlt Total to Qver Qvertopped
Hour Level Draft Bypess Stave Weir Gates Total

Dec. 1 08:00 480 . b 950 See Rote 950 ; 4 ;
1960 2 % 480.8 950 950
3 L80.8 930 930
s 480.8 950 950
5 Lo.T 930 930
6 H80 . b 930 230
7 480.1 glo Lo
8 475.6 850 230% 1080
9 479.3 790 480 1270
16 478.8 790 480 1270
11 8.2 790 430 1270
12 473.9 790 480 1270
13 480.9 720 TOO# 1heo
1k h8z.0 660 680 1540
15 hagi.7 650 880 1530
16 L3).2 660 880 1540

— 17 420.5 660 870 1530 ! - ]

18 ¥79.9 660 870 1530 = = =
19 LBC.5 660 870 1530
20 L38c.4 670 370 1540
21 k79.9 540 870 1410
op 4794 670 860 1530
23 78.8 670 3860 1530
2h h78.1 670 850 1520
25 477.6 670 850 1520
26 Lr7.0 660 8o 1500
o7 L76.2 650 8ho 1490
28 h75.5 710 670* 1380
29 hTh. 9 770 iy de! 1240

30 A Th.3 76O iigly 1230 ‘
31 08: 00 h73.8 760 LEo 1220 '
#¥  Average flow for 24 hour period
WOTE: -

Addt

Gete Bypass to Sitave Lake;

Dec.
Dec.
Dec.
Dec.
Dec.

1 to Dec. 7 closed.

8 12:40 o'clock cpensd to 2'-0".
13 10:50 o'clock opened to 4'~CU.
28 13:00 o'clock lowered to 2'-0'".
31 remained open 2r-0v.
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ALOUETTE LAKE:

OUTFLOW IN C.F.8., JAKUARY 1961

Diversicn to Biave Lake

Discharge Dowe Alouette River

Hour Lake Turbine Adit Total to Qver Overtopped Total
Level Drafi Bypass Stave Welr Gates

Jan, 1 08:00 h73.z 750 L&o 1210 0 0 0
1961 2 08:00 Lh12.6 750 460 1210 0 0 0
3 08: 00 k2.0 760 ko 1220 0 0 0
I 08:00 71,5 730 450 1180 0 o o
5 08: 00 1.6 760 hso 1210 0 0 ")
6 08:00 .8 760 L5g 1210 0 0 0
T 08: 00 h7i.h 750 150 1200 o} 0 0
8 08: 00 1,1 T50 kg 1200 o) 0 0
9 08: 00 y71.8 750 L50 1200 0 0 0
10 08:0C 73.1 790 Lso 1250 o) 0 0
16:00 hyh.s 790 460 to 0 1290 to 790 0 0 0
20: 00 L7517 790 0 790 0 0 0
11 ok: 00 L. 790 O 790 0 0 0
. 08: 00 Ltk 790 o) 790 0 ¢ 0
12: 00 477.5 790 O to W70 790 to 1260 0 0/ 0
16:00 bt .7 790 ko 1260 0 o/ 8]
12 08:00 Wi8.7 770 480 1250 0 0 o)
13 08:00 L78.g 770 480 1250 0 0 0
1k 08; 00 kyo.k ThO héo 1220 0 0 0
16:30 480.5 Tho hgo 1230 O 0 0
22:30 kg2.5 Tho 500 12k Lo 0 Lbo
15 03:00 L84 .1 660 500 1160 3800 20 3820
03:0¢ L8L .8 660 500 1160 6100 180 6280
08:00 485.4 E60 500 1160 8200 4oo 8600
10:00 485.8 660 510 1170 9700 600 103G0
12:00 La36.1 660 510 to 12Lbo 1170 te 1500 10800 700 1150¢
100 h86.3 660 1ehko 1900 11600 790 12390
16:00 185.5 660 1240 1900 12500 880 1338¢

18: 00 L36.6 660 1250 1910 12900 930 13830«
20:00 486 .4 660 1240 1900 12000 830 12830
20:00 486.2 660 1240 1500 11200 Tho 11940
2l 00 485.9 660 ¢ 1230 1890 10000 €00 10600
16 02:00 L85 .7 580 1230 1810 9300 520 9820
0k 00 485.5 580 1230 1810 G500 430 8930
N 06200 485.2 580 1220 1800 THO0 380 7720
08: 00 485.,0 580 1220 1800 E750 250 7000
10: 00 484,68 580 1220 1300 6000 150 6190
12:00 LBL .6 580 1220 1800 5400 130 5530
17 08: 00 483.3 570 1210 1780 1850 0 1850
18 08:00 haz.5 30 1200 1610 h60 0 Leo
19 08: 00 482.0 550 1200 1750 0 0 0
20 08: 00 481.3 570 1190 1760 0 ¢ 0
21 08: 00 480.4 hoo 1160 1670 0 0 0
-2 08:00 479.9 580 1170 1750 0 0 4]
23 08: 00 h79.2 560 1170 1730 0 o 0
2h 08:00 h78.4 590 1160 1750 0 0 0
/2
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_ 2 . L. 2 e e <
a4
ALOUETTE LAKR: OUTFLOW IN C.F.S., JANUARY 1961 {CONTTNUED )
Diversion to Stave Lake Discharge Down Alouetie Rive:
Lake Turbine Adit Total to Over Cvertopped  Total
Hour Level Draft Bypass Stave Welr Gates
Jen. 25 08:00 477 .6 580 1150 1730 o) 0 0
26 08:00 476.8 580 1140 1720 0 o 0
27 08: 00 h75.9 1140 1140 0 0 0
NOTHE: - 1. Adit Gate Bypass to Stave Lake:

Jan. 1 remained ompen 2'-0".

Jan. 10 16:00 o'elock closed.

Jan. 11 12:00 o'clock opened ta 2'-0",
Jan. 15 12:00 o'clock raised to 67-0V.
Jan., 31 remained open 6'-0".

2. Crest Gates were closed throughous.
This cclumn lists estimated flow over
top of gates when water level is above
elevation 484,
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GOVERMNMENT OF BRITISH GOLUMAIA L

A
MEMORANDUM -
o. 1. T. A, J. Leach. Chief. .. . rrom M, T, H, Oxiand,
Hydravlic Investigetion Division,
.vater Rishts Brencha ... .. LHydralic Enedneer,
Vickoria, B. Ce U | 3rd Febrvaryoe. . 1961
supsecr.... Lower Frager Valley Flooding, . our FiLE.... 2213069

YOUR FILE ...

The following revorts are submitted in conmection with flooding
in the Lowmer Fraser Valley during Jsnuary 14, 1961 to January 19, 1961:-

1. Flooding on North snd South Alouette Rivers

2, Floeding on Essondale Colomy Farm

3. Tabulation of rainfall datz from January 9, 1961 to January 17, 1961,
from several "6 hour record" Meteorclogical Stzbions in the Lower
Praser Vallsy,

In regard to item 3, T visited ilr. Williame of the ¥etcorological
Pranch in Vancouver on Janvary 19, 1961 and ve decided on the following
course to commlete our 6 howr rainfall record coverage in the Lower Valley,

{a) Mr., Williams to act within the next month on

(1) Establishing a rain gavge at Harrison Lake

(31) Finalize negotiztions with “estcoast Transmissicon Co, to
esteblish the automatic gauge at their mumpine station in
Huntington by middle of Felbruary, 1961,

(b) T. H. Oxland to comtact those concerned in appropriate Provincial
Coverument Departments to establish rain gauges at Culius Leke Fish
Hatchery and Prison Camps on the Vedder River and Alcvette lzo)ke,

(e) Collection of 6 hour rainfall data from the Automatic gauge at Agassiz
and the gauge 3t Abbotsford be rostponed until T, Bruce, of the
Feteorclogical Eranch in Toronto, can advise the Tmter Rishts Branch
of the necessity of this information,

() Some attempt should be made, possibly when saures in (a) and () are
established, to place a geuge in the Deroche area., The gauge readsr
apmroached lash September (1960) is no lonecer interested in reading

2 gauge,
E—‘—_}“_‘___“‘— o \ C}—-—-‘-—..—\-—C.\
T. H. O0xland,
Hydranlic Engineer,
THO/ah
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REPCRT ON FLOCDING ON THE ALOUEITE RIVER

January 1L to 16, 1961

Between January 15, 1961 and January 18, 1961 field party of
T, H. Oxland and J. Zalanfy inspected the flooded areas of the North
and South Alouette River.

The following report outlines the findings of this party start-
ing at the Alouetie Lake dam and procesding downstream,

1. Alouette Lake Dam

Nam visited by T. H, Oxland on Jangary 18, 1961, 11:00 a.m. %o
1:00 pem, The access road to the dam via the south-sast bank from Zlst
Avenue, Haney, was washed out approximately 1 mile downstream of the dam-
site, This washout was caused by a small sidehill creek overicpping a
road culvert.

At the dam ¥r, Dickenson, the operator, offered the following
precipitation records. The daily record represents precipitation from
8:00 a.m., one day to 8:00 a.m. the following day.

Date 2l=hr.rainfall, ins. Lake level above dam Spill level
Jan. 9 1.32 (8:00 a,m.} L71.8 482.0
10 2.7
il 0,67
12 0.35
13 1.64
1 3.06
15 1.3 (8:00 a,m.) 4854
{18:00 ) kB6.6(max. )
16 U.21
17 0.05

Daring this pericd the diversion tunnel inte Stave Lake was in
cperation and all of the Diversion Dam gates were closed. The lake level
reached the spillway level in late p.m. on Januby 1k, 1%61. The only
miner damage left by this high water was the deposiftion of legging debris
on the beaches of the public park copposite the dam.

2, North and South Alouethte River and 1lth Avenue

Site visited by T. H. Oxland on January 18, 1961,

The south Alouette here broke ower the right bank, flooded Maple
Ridge Park Picnic site, cut over the northern bridge approach on 1lhth Ave.
than split into two sireams, one stream flowing into the North Alouetie
Hiver amd one returning 4o the South Aloustie.

Damage to property in this vicinity was centered on the Maple
Ridge Park site. GSee pholographs in Appendix + The private house and
barn, although at one time partially surrounded by water, was not damaged,

The North Alouette River above the bridge on 1lith Ave, showed
ne signs of a damaging flood. The high water mrk recorded was 3.7! below
top of cap on upstream side of north bent marked X  on sketch.

The South Aloueite River high water mark was recorded as T.6!
below downstream top of the first concrete pier from the nerth approach
marked I on sketch.

3. HNorth and South Alouette River and 8th Avenue

5ite visited by J. Zalanfy January 17, L961.
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The korth Alouette River under the bridge showad no evidence
of abnormal fleoding. The only comment made by the inspecter was that
the water passage under the bridge was half{ blocked by debris. A4t the
time of inspection January 17, 196l no one had attempted to clear away
this debris.

The Sonth Aloustie River acted in somewhat similar wanner here
28 on lhith Avenue. In this case, however, there was no break through o
the North Alouette, all flood waters joining the original river chanpel
downstream of the bridge.

The private house shown in the sketch was wnoccupied at the
tire of inspection however there was no visible flood damage.

Morth along 8th Avenue to the Schiller Dyking District: Here
the area inside the Schiller dykes was still under =mome 3 feet of water.
The reason for this fleoding was not kmown however, it would be possible
for water to come from the undyked section of the Nerth Aloustte on the
South of this property, cross 8th Avenus and spill into the ingide of
Schillers dykes. There was mo report or evidence of broken river dykes
in this area.

L. Bouth sloustte River and 5th Avenus

Site visited by J. Zalanfy on January 17, 1961,

The South Alouette remained within its banks at this pointg.
The Hiph Water Mark recorded was 3.5' below the deck surface of the north-
east corner of the bridge., There is no crossing of the North Alonetbe at
this peoint.

5. North and South Alouette River and Weaves Road

Site visited by T. H, Oxland and J. Zalanfy on January 16, 1951.

The South Alouetts remained within its banks at this cressing.
The High Water Mark was recorded atl3:08t (.3.C. The water level at 15:30
on January 1&, 1961 wag 9.91' .5.C.

The low pasture land between the North and South Alovette along
Neaves Read was flooded tc & minor extent, The water level in the field
at 15:45 on January 16, 1961 was determined to be £:30' 4.5.C.

The North Aloustte at this point was alsc confined within its
banks. The H.W.M. was 10.61% 3,5.C. 'fhe water level at 15:50 on January
16, 1961 was 9.21' G.5.C.

Oenerally in the area north of the North Alouette River local
flooding in fields was evident. This was, no doubt, due tc the high stage
in the Fraser River, and consequently the Pitt River, thereby eliminating
gravity drainage and allowing the runoff to approach the capacity of the
pumps .

6. Alouette River and Harris Road

Site visited on Jamusry 16, 1961.

No evidence of over-bank flooding here. The High Yater Level
was 9.65% 6.5.C. The water level at 16:30 on Jamwary 16, 1961 was 8.051
3540,

7. Dewdney Trunk Read in Maple Ridge District

Site visited on January 14, 1961,

lew
Fields on both sides of the Dewdney Trunk Road between Hawe Road
and Neaves Road were covered with standing water, A4t the intersection of
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Hale Road and D.T. Rd, this level was determined to be 4.29' (5.5.C.
Generally in this area drainage ditches were brink full.

aredi—

THO/pd
Ene.

3

Note photeographs.

The party also visited the following dyking districts in this

Pl WV LT

Upper Coguitlam Dyking District
Middle Coguitlam Dyking District
Maple Ridge North of the C.P.R.
Pitt Meadows Wo.2 Uyking District.

Apart from floeding in fields and full drainmage ditches there was
no evidence of sericus flood damage.

T. H. Oxland
Hydraulic Engineer.
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The fellowing table lists rainfall at various Meteorological Stations situated in the Lower Fraser Walley

vigited during the trip

G oo o s

Chilliwack ﬂLlouette
lonth Essondale Pitt Polder Hanay Hatzic Sumas Langley East of Vedder u'i Lake Dam
R A R hr RE hr Zd A Rdfor ZE Er ZA A e
January Fo faf Fo Faf Fofal Fotal Pt iy el G 1.32
AL 8,00 o 8 0.0 L " 7.0 100 .o 0.58 100 056, .00 0,37 w30
20,00 0.15) 5. 18,00 0.12 17.00 0.0 20,00 0,02 19.00 0,03 18.00 Tr e .
18 20.38 2, 923 ” 18 2 85%"""—1 - 1;08 0.62; o : _63}_0'_8"3 1. °go 1, 0) "l"‘."oo 18.00 1'285_“0.)6235 -
00 1 20,00 1 G g R —
2.92 3,06 1.91 1.66 1.90 1.37709  0.67
/61 TEUGGT vy .0 T30 5,00 0.03) 7.00 Fil) £.0070.05) "7
20,00 Q.LL} A 0.l 18,00 0, 36)0 3% 17.00 0.37) 5 5 35 20,00 G139 0.1 12:00 0. 3L 0.ap 18.00 0. 55y . o 0.5757 B3
12/61 N .Tr) nil L0 Tt ) 7,30 0.62) * 8.6 Tr } 7.00  Nil} "~ Z.00 . 0.02) .
L6 zo:oo Tr) 0.07 nllg 0.2 18,00 Nll)o ol 17,00 NL‘L% 1, 20.00 Trg 0.06 19.00 n&l% Nip 18,00 Nil) 0 0Tos, T
20.00 0.86) 0.86) T2 18,00 0, 500 on 17. 50 0. oY o 20,00 O. 35 5 7, 19, .00 0. 287, 18 0o 0, zh}
161 B0 B.gT 0 o575y 168 ool oo % Fmo o O Sora 0% oo ooap) Ok 3.06
L/ 20.33 0.L9) 5 o7 1.06; 2.70 18,00 0, 1;3§1 P 17.00 0. b,l; .45 20.00 g 29§ .op 1900 0. 61% 1,99 18,00 g 32% 1.650235 1.3
20,00 o L8) e 0.69) 18.00 O, 62V on 1? 0o 0. 90) 20.00 0 LT0V T o 19. ~00 0.62) 77, 18 00 1.33), +
16/61 BT T 0,48 51T 0.80 o 070 = 0,50 T o0 O Q.7Th S RS, 0,62 RS 1,33408 0,21
20,00 Wil) 5 51 - 18.00 mil)yT 17,00 rm) 20,00 w41) T w100 2«311) 0.20 - G.0%
17/61 . .ol T ) “B.60 T Wil 700 0,20 7 '

Three proposed sites for Meteorological Statioms were visited at Deroche, Harrison, and Cultus Lake.

3ince mo

direct action was taken by Met. Branch following a visit to Deroche and Harrison Lake in Septewber 1960 the

gauge readers interviewed at that time are no longer available as readers.
inagtive pending arrangements with the Provincial Parks Department.

The station at Cnltus Lake is still
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FLOOBING NN ESSCHNDALE COLONY FARM

Janvary 1h.19, 1961

The following is a report of the findings of the field party
of T, H. Qxland and J. Zalanfy of the flooding of the Coquitlam River
below the Lougheed Highway into the Essondale Golony Farm.

Arrived at the farm at 10:30 az.m., January 16, 1961, The
Coquitlam River had breached the sast dyke in fowr places on Japuary
15, 1961 (see attached photo), flooded the Tields over to Mary Hill and
returned to the river through a cut in the east dyke just dowmstream
of the weooden bridge. The east pump was completely flcooded cut.

Recorded H.W.H. of flooded field area at intersectidn of Barn
access road and sast dyke was 11.50' 5.5.0., The present W.1.(10:30 a.m.}
was 10.41% G.5.C. The recorded H.W.M. is assumed to be incorrect here
and 2 more positive level was recorded downstreanm,

The H.W.M. in Coguitlam River was recorded with a galvanized
nail driven into the north side of the second power pole, downstream of
the interseciion of the Barn access road and east dyke. This pole is
the only one in the viecinity fixed with a guy-wire.

The H.W.M. on the east pump house, which was flooded cut, was
12.L5" on pumphouse gauge, the present water level is B.70r. In 0.S5.0.
datum H.W,M. is 13,55 and present level is 9.80 (10.L5 a.m. ).

Somz 2007 downstream of the east pumphouse the flood water had
come on top of the dyke, however, since the top sloped to the east no
complete overtopping cccurred.

Some 200! downgtream of the wooden bridge the dyke had been
breached intentionzlly by the Essondale work crews on Sunday, January 15,
1961 to allow flood water back into the river. This was done not only
to prevent flooding of the land between the south end of the field and
the Fraser but alsc to preveni overtopping of dyke between pusphouse and
bridge. The high water was within 1% of the floor of the new barn just
prior to eutting.the dyke.

On the bridge upstream of the cut in the dyke the H.W.1, in the
river was 1.85' below top of aap onn first bent from west end of bridge.
The water level at 11:00 a.m. was L.25' below top of same cap.

The west dyke appeared in good order with both pumps operating,
Some amall patches of water were noted in the fields behind the west dyke
bt it was assumed that this would be normal at this time of the Fear.,

The breaks in the dyke were then examined. The west 1000! of
dyke that runs east over to Mary Hill appears %o be the low sechion in
the east dyke system and it was this section that failed during the flood.
Bxamination of the well compacted material in the dyke would indicate that
overtopping eccurred first aver a 1000% section then the water cut back
through the dyke to form L separate charnels sach approximtely 75' wigde,
This was later confirmed by a member of the Easondale Public Works staff,

The damige then in this part of the lower Cogquitlam River con-
sisted of losing a few hundred feet of dyke and drowning out the east pump
end pumphouse. Thers was no evidence of flooded homes or barns requiring
evacuation as flood waters were successfully contained in the large field
between the east dyke and Mary Hill,

‘ll i
. C \- . r\
THO/pd T.H. Oxland,
Febraary 2, 1961, Hydranlic Engineer,
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