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I , 

To: 

, 

S. D. Gl adys z 
Is trl c t Highways Manage r, 

Dawson Creek, B.C. 

Dale: 
Brarlcll/Disl; 
Address; 

Phone: 
Hdqlrs. File; 
Region File; 
District Fiie: 

RE: Bri dge Soundings: Pine Ri ver Bridge (Ea s·t Pi ne) 

February 26, 1985 
!leg I on .4 
#2 13-1011 Fourth Ave, 
Pr ince George, B.C. 
V2 L 3H9 
565-6508 

1\4-40-0 
L[ CO ( ' 

We have recel ve d i98 !J sound I ngs for the above br i dge ' schanne I (s) • 
No unu s ua l scouring or Inflll ,ln g has occur red. 

I f you require any Informa ti on concerning the se . sound i ngs, please 
contact the und e rsigned. 

J.N. Ry an 
Acting Regiona l Bridge Techn i c ian 

JNR/rs 

~ ~ J~ ~ 7th--' I~ 
~ tO~ - /7V ~ d'4 G 

1 · , .. . , 
-c-

c'"(-<'-~ • 

cf4Jf" J'hG.!.?S 

H ••• e (AF.V e~ 115) W UO 
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PROVINCE OF BRITISH COLUMBIA 

I 
J/ ~ /-':;: K t-r . j.-' .# 

DEPARTMENT OF HIGHWAYS ../,,,,-

I======================~====~===================== 
TO. Bridge Engineer, 

VICTORIA, B.C. F~?' r.~ .. C; ~: : '1 " ~ i,· -~ ... 
LJI.~ i 

, 
, .... /~-

SENDER'S Prince George, B.C. 
ADDRESS. 

DATE: September 15, 1965 

ELECTORAL DISTRICT. North Peace River 

ATTENTION: 

HEADQUARTERS FILE. 4423 

REGIONAL FILE. R4-N27-40-0 

1--------------------------------11 DISTRICT FILE. 
SUBJECT: 

Lynx Creek Bridge and Farrell Creek Bridge. 
Hudson Hope to Charlie Lake Road. 

REFERENCE. DATED. 

I r ' ::" :: uu to your letter of August 18th and your Plan No. 2327-3 
acc cr;: :;:.a;lyin3 it, referring to Lynx Creek. 

Since this plan was prepared W0 ~ave experienced a disastrous flood on 
this creek on June 28th, and 1 ~nclose a photograph of the old bridge, 
washed out, and the flow at peak flood. This we estimate to be at least 
130 feet wide. At present we have 120 feet of bailey bridge in position. 

Although this may be considered a 100-year flood, I believe we invite 
criticism and maybe disaster if we do less than deSign for it. 

With this in mind I enclose a cross-section showing an additional 50 foot 
span to make the bridge oonsist of 2 - 50 foot main spans and 2 - 30 foot 
approaoh spans. I am enquiring if you are in agreement. 

.... 
" 

In the same flood we lost the Farrell Creek Bridge which consisted of a 
50 foot steel beam span with trestle approaches. We have a temporary 
bridge at Farrell Creek comprising 190 feet of double single bailey. I 
enclose a photograph of it and I also enclose a cross-section we have 
prepared showing an identical bridge to Lynx Creek which I believe would 
suit here very well. I also enolose a plan of the Farrell Creek Crossing 
showi~g the present Bailey bridge. 

o 

I believe it is essential we replaoe both these bridges this winter as I 
do not feel the Bailey bridges are reliable for break-up and spring 
run-off and floods. 

I suggest the following course. That you design Farrell Creek similar to 
Lynx as shown on Drawing No. 2327-3 with the addition of a ne~ oentre 
pier on each. Drilling of both sites by diamond drill has already been 
requested and your assistance in having this expedited is asked. Farrell 
Creek bottom is suspeoted to be mud rock. 

..... r- l.. . ... ,. , - . I' 

J;)\.')f) l e)O 
2 ••••• 

SR. fNGf~~ Page  43 
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TO. 

PROVINCE OF EBRITI5H COLUMBIA' 

DEPARTMENT OF HIGHW'AYS 

SENDER'S 
ADDRESS: Prince George, B.C. 

DATE: September 15, 1965 

ELECTORAL DISTRICT. North Peace River 

HEADQUARTERS FILE. 4423 
REGIONAL FILE. R4-N27-40-0 

ATTENTION. 

DISTRICT FIl.E. 
SUBJECT, 

Lynx Creek Bridge and Farrell Creek Bridge. I REFERENCE. 

Hudson Hope to Charlie Lake Road. 
DATED. 

- 2 -

Then I believe the Department should call two contracts, one for the 
substruoture on both bridges and the second for the hauling and placing 
of the steel beams and diaphragms (assuming beams are available in 
Vancouver). Then the district bridge crew can plaoe the laminated sub 
deck on both bridges and erect the fence and put down a timber runnillg 
deck to be replaced by asphalt mix next summer. 

The district bridge crew will be ~ully engaged to do this and the Upper 
Halfway and Cameron Bridges whioh also were washed out. The district 
could not handle the concrete work. 

Please advisevhat the deoision is for these two bridges. 

RGH/l 
Enol. 

~,_-------, 
R.G. Harvey, .. ./ 
Regional Highway Engineer. ( 
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PETER "V. PARSONS 
M:nO:1 PICTURE & smL PHorO:';RAPHY 

125 E 25th ST., North Vancouver, B.C. 
Phone 985-1468 

N ;;jJ;; - 'B 
O ••••••••••• l.L._ .. ;..v..?. .... -::. . ... w ................ . 

r •. . ~ LO~adOn ......... _ ................................ ' 

Ta!-<en __ ____ ~-_-_ .. ---.................... "._ ••••• " .... , 
PLEASE QUOTE NUMBEa WHEN REORDERING 

Page  49 
TRA-2013-00211



PETER VV. PARSONS 
MOTION PI ~ ~ 'U;:;E I; Sn~L Ffi CIOGRf'.PHY 

125 E 25th ST., : 'Jat' .h Va~souver, B.C. 
Ph;J=-.~ 93 3< ; ,)3 

' ... A 
NO .. _________ tL=_.!.Q!.: ....................... . 
loe "'. a"lon ., I 

T 
I .••••••••••••••• C /1 ~ af;" n ____ ,_ .. :: .. ,fS.r; f.%'. !1 1(- ~ , ~ 

PLeASE QIl-o-.-r----/1.!d, C--4~5' - ...... t"-I+S I ~S'c,-· /f fl .-w E i.",r-c _" _ .. ~ , H we 
lV I!lBr. /J \ " ·"' . . i,~ _, -.... '1rJW t 'L' ~~~~~,~.: '''"~.; • ,,;'.vGRmO ' 
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Flood Report by 

L.A. Braddy, Regional Highway Engineer,Prince Ceorge 

11 :00 A.'M •• .]:tJ!l_e_ 5. 1967 

Fra.er dovn 0'.2 at Prince George last evening expect it to 
rlse again today. 

Is l e Cache - qui te a fe ,,,, have evacuated 
• holding road. - ra1siRlg them , - 2 i /2 t head on road 
- built on garbage 

H. P, . slough in South Fort Ceorge - our road ia not in city 

Quesnel 

- Depart_nt of Highway. have put in pre-fabricated 
gate and control led the water. There ia a J 1/2' 
differential. OK un l ess it rain& which wi 11 fi 11 
slough aide. Hall a big drainage baain. 

- minor flooding 
- anticipate fh,oding on we.t dde south of one-lane 

bridge - arterial ~ill be under ~ater. Will raise 
road with grave 1 to carry traf fie if necessary. 
In f964 l' -1611 water over road. 

Hudson Hope Road - Halfway Creek few inches from bottom of Ralley. 
Same at I"YRx and Farrell. 

cc: H.T. Hiard.Deputy Mlnifltfi'r. 
cc: Sr. Maintenance Engineer 
cc: Sr. ".ridge Engineer 

4. 
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,\. 
, .. 

SEN I OR BF~ ID GE EN GIN EER 
VICTORIA B C 

SUBJECT: FARREL t1lD LYNX CREE:K BR lDGES 

'''' .: 

I;" ~2 ./ ,,(I- ' / >.,,/ 
i, / 
./' 

TH~ RECENT FLOODS HAVE EXPOSED THE F I\RREL CREEK ABUH1ENT P,ND 5 FEET . 

OF PILING... THERE IS ALSO EROSIOiJ ON LYNX ABUH1ENT. IT WOULD APPEAR 

THAT THE BEDS Or THE STREtu'I'lS ARE GRADING DOWN AS THE PEACE RIVER FLO~'l 

HfiS NOlil BEEN CUT OFF' AND THEHE IS NOTHING TO HOLD BflCK THE FLOOD !.UITER 

IN THESE CR£EKSa PLEASE ADVISE WHAT REi'l EDIAL ACTION SHOULD BE '{ElKEN 

A.l\JD IF FUNDS \VILL BE AVAILABLE. OTHER\WSE WE WILL HAVE TO REQUEST 

ADDITIONL STORr1 DAI1AGE FUNDS FOR PEACE RIVER NORTH. 

R4-44-49-0 
R4-0 -84 
R4-21-30 

L A BRODDYR 
REGIONAL HIGH\~AY ENGINEER 
PRINCE GEORGE B C 
JUNE 3/68 
JULY 3/68 
4: 08 P M 
MSGE RCD VIC 

0" () n ~I{") 
-j • 4 " .' ( _", "'_, 
'-' '--' ,../ "". I .... 

/

' ", \ ,-" ;1 
... / j ,// 

" , I I "j" '''J 
l , \' , /' " ~- .. '". < . 

. ! 

/ 
" .5 I f l.! / I ( 
iJ'"/ I .I I .. , ~ ' / f' 1 ,,"" .., I { . ; . • 

i\ /' It -\J.., '" l 1/ 
// { I ,"'/ 

j 

j 
l1/ll _ .' 
{f/ 

Page  56 
TRA-2013-00211



Page  57 
TRA-2013-00211



Page  58 
TRA-2013-00211



( ( 

-:~ 

T.E.L.E.X. 

A.L. Freebairn 
Regional Maintenance Operations Manager 
Prince George 

Re: Farrell Cr. Bridge #2184 

1978-11-28 

File: 2184 

B.C. Hydro personnel report severe scour at this bridge. 

W.A. Bowman 
Director of Bridge Engineering. 

WAB/sh 

!~ 

I:: 
j / 
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A L F'REEBAIRN 
REG MAINT OP MGR 
PRINCE GEORGE 

RE F'ARRELL CREEK BRIDGE 2184 

B C HYDRO PERSONNEL REPORT SEVERE SCOUR AT THIS BRIDGE 

IN A BOWMAN 
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Jul-i14-0! 10:38a1 Fr.-BRIDGe ENG HQ +2503877735 T-720 P.02/03 F-829 

m Province of 
British Columbia 

Ministry of 
Transportation MEMORANDUM 

@-,...,... 

"'By FAx: (250) 787-3279 .... 
(Originallctter to follow) 

Rick Blixrud 
Projeci Manager. Recovery 
NorOI Pence District Office 
FORT ST JOHN Be 

Bridge Engineering 
4D-940 Blnnshard StTeet 

PO BOX 9850 STN PROV GOVT 
VICTORIA DC V8W 9T5 

Fax: 387-7735 
Phone: 387-7763 

July 4, 2001 

Rc: North l'cace Flood Damage - Assessmellt & Prcliminary Hydraulic DeSign Const .. nillts for 
Unnamed Creek Replacement Structurc - }'arrell Creek Road, Hwy #29, No rth Pe:,ce 
Highway District (File 14600-6S-U4) 

With reference to the June 28, 2001 flood damage assessment by RicklLjubomirlMike/Gordonl 
HeathcrfPcrcy, p lease note the following commentll and preliminary hydraulic design constraints for 
the replacement struclme. The hydraul ic design constTllinls will bc refined on receipt of survey 
infonnation on the site plan, gradient of creek, profile of ex.isting water surface elevations and cross
sections of creek at 10 metre intervals, 50 metres upstream and downstream of the ,"rossing. The 
cross-sections shall be plotted 10 the same horizontal and vertical scales. 

A. Bacl'groulld Information 

The 1.5 metre diameter culvert is a helica l pipc and was installed under a fill of 10 melTCs. This 
culvert accommodates 3.5 ml/s undcr inlet control. During the recent flood of June 12,2001, the 
11pstream section of the culvert Willi ponded to a dcpth of 8.5 metres above the invert level. The 
resuHing hydrostatic pressure was of sufficient mllb'llitude to blow our the outlet end of the conduit 
including couplers as well as unraveling Ihe lock seams of the helical pipe over length or 10 
metres. 

The local mllintenanee crew has confinned Ihal the culvert had been cleaned of debris prior to the 
slOlm event and they believe that the large number of beaver dams on the upstream side may Imve 
exacerbated the nood scenario. 

B. Geology 

It originates from the Lower Cretaceous Peliod lind belongs to the Fori St. John Group. It is 
classi fied as the Upper Shale and consists ofgray shale and siUy shale; minor amounts of 
sandstone und siltstone; and thin bands and scattered concretions of ironstone (marine). The 
Upper Shale ranges from 430 metres to 550 metres in thickness lind weathers rendily into clay . 

.. . 12 

-THE GOVERNMENT OF BRITISH Co\'UMBlA IS AN 'EMPLOYMENT EOUITY EMPLOYER'. 

:UL- 4-01 WiD 10: 35 AM +2503977735 P. 2 

",'II/9CWi 
~-, 
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Ju l-OHll 10 :39... fr..-BRIDGE ENe IKI +2503877135 T-720 P.03/03 F-829 

Rick Blixrud 
lilly 4, 2001 
)luge 2 -

C. Hydr3lllics 

The drainage basin of Unnamed Creek covers an area of 15 kml and a grlldient of 1.5% has been 
estimated during the site inspection. A QHm design flow hall been used on the assumption that the 
crossing is located on a low volume road. 

1. 

• 
• 
• 
• 
• 
• 

• 

2. 

Bridge Option 

QIOO design flow 12 m1/s 
Minimum width of channel bed 3m 
Depth of QIOO design flow Urn 
Minimum clearance above Q IOO design flow 1.0m 
Average velocity during QlOO design flow 3.7 m/s 
Riprap size (0.7 metre thiek and piliced on slope of 
1.5:1 over a layer and non-woven geotcxtile fabric) 100 kg Class 
Depth oflocal scour 1.0m 

Culvert ORtion 

A 2.59 metre diameter Structural Plate Corrugated Steel Pipe is suitable for It Qu» design 
flow of 12 m1/s under inlet control. Both ends of the CUlVC11 shall be anchored to 
reinforced concrete c\lt-off walls. 2S0-kg Class riprap shall be used for armouring both 
ends of the culvert. 

D. Comments & Recommendation!! 

. . . /3 

jUL- 4-01 WED 10:36 AM +2503877735 P. 3 
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Ju l-04-01 10:3hll FrOlll-BR IDGE ENG HQ +2503811135 T-7Z0 P.Ol/03 F-829 

ruck Blixrud 
July 4, 2001 
Page 3 -

Please contact Ihis officI! if you require additional infonnation or clarification. 

~ d!P.?/....<C..,..,c 
Percy A Thambirajah. P. Eng. 
Senior lJydraulics Engineer 

PAT/dh 

cc; Bruce Mackny, Disllict Highways Manager, Dawson Creek. Fax: (250) 784-2222 
Miles Webster, P.Eng., Regional MflllIlger Phllllling & Professional Services. Northtml Region -
By Fax (250) 565·6065 

Ljubomir Stevlloovic, P.Eng., Bridge Rehab Engineer, Northern Region - Dy Fax: (250) 565-6524 
Mike Odowichuk. Area Manager Bridges, North Peace District Office, Fort St John 
Bill Eisbrelmcr, P.Rng., Regional Oeotech & Materials Engineer. Northern Region -

By Fax (565) 565-6928 
Gordon Hunter, P.Eng .• Geotechnicnl Engineer, Northern Region, Prince George 
Peler H. Brell, P.Eng., ChiefDridge Engineer, Engineering Branch. HQ 
Turgut Ersoy. P.Eng., Manager Geotechnical Engineering, HQ 

JUL · 4-01 WED 10:34 AM +2503877735 P. 
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HIGHWAY 29 

ATTACHIE LANDSLIDE 

HYDRAULIC MODEL 

DRAFT 

prepared by: 

NORTHWEST HYDRAULIC CONSULTANTS LTD. 

prepared for: 

BRITISH COLUMBIA 

MINISTRY OF TRANSPORTATION AND HIGHWAYS 

April, 1984 

l318-1423A 

Page  124 
TRA-2013-00211



1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

INTRODUCTION 

1.1 General 

1. 2 Background 

TABLE OF CONTENTS 

1.3 Study Objective 

TEST CONDITIONS 

2.1 General 

2.2 Slide Parameters 

2.3 Surface Water Elevation 

2.4 Model Scales 

TEST RESULTS AND DISCUSSION 

3.1 Flume Tests 

3.2 Main Model Tests 

3.2.1 Baseline Tests 

3.2.2 Phase I Tests 

3.2.3 Phase II Tests 

3.2.3.1 General 

3.2.3.2 Raised Highway 

3.2.3.3 Design Concepts 

3.2.3.4 Final Design 

SUMMARY DISCUSSION OF FINAL DESIGN 

MISCELLANEOUS CONSIDERATIONS 

CONCLUSIONS 

REFERENCES 

FIGURES 

PHOTOGRAPHS 

PAGE 

1 

1 

2 

3 

5 

5 

5 

7 

10 

11 

11 

12 

13 

15 

19 

19 

20 

21 

23 

26 

28 

30 

Page  125 
TRA-2013-00211



northwest hydraulic consultants ltd. 1 

1.0 INTRODUCTION 

1.1 General 

Under an agreement between Northwest Hydraulic Consultants Ltd. 

(NHC) and the Bri~ish Columbia Minis~ry of Transportation and 

Highways (MOTH), a model study was conducted to aid in the 

design of works to protect the Highway 29 Halfway River bridge 

from inundation by a landslide-generated wave. 

Authorization to proceed with the study was received on 

August 9, 1983 and the test program was initially completed by 

September 1983. The model was dismantled and the model 

topography placed in storage. The protective scheme developed 

during the initial phase of the testing was subsequently proved 

not feasible to construct for geotechnical reasons; therefore, a 

second phase of testing was initiated in February 1984. The 

model was reassembled and the second phase of testing was 

completed by March 1984. 

During the course of the study, interim test results were 

transmitted to MOTH. This report combines the key findings of 

the model study for both phases of the test program. 
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northwest hydraulic consultants ltd. 2 

1.2 Background 

The Peace River emerges frcm the Rocky Mountains, where its 

headwaters are impounded in Williston Lake behind the Portage 

Mountain Development (PMD), and flows east through a 200 metre 

deep valley across northeastern British Columbia towards the 

Alberta border. The slopes of the Peace River valley have a 

long history of natural slope movements. Debris from previous 

landslides is visible in many areas along the river. 

Most of these slides have been small and slow; however, a rapid 

slide at Attachie in 1973, with a volume of 14 x 106 m3, 

showed that large, rapid slides can occur under certain adverse 

conditions. Evidence visible after the 1973 landslide 

indicated that during the event trees located up to elevation 

457 m, or 25 m above the river, were downed by the force of the 

water wave generated by the slide. 

A potential landslide has been identified adjacent to the 1973 

Attachie slide, directly opposite the confluence of the Halfway 

and Peace Rivers, where the Highway 29 Halfway River Bridge is 

located. The extent of wave runup during the 1973 Attachie 

landslide suggests that a similar wave generated from the 

potential landslide would inundate a section of the highway and 

the bridge with several metres of water. MOTH has decided that 
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northwest hydraulic consultants ltd. 3 

the highway and the bridge could best be protected by 

constructing an earthfill berm riverward of the highway, which 

would prevent the wave from reaching the highway and bridge. 

1.3 study Objective 

The exact magnitude of the wave that would be generated during 

a rapid slide movement into the Peace River is unknown. 

Furthermore, the design of the most cost effective means of 

protection cannot be arrived at analytically. Therefore a 

hydraulic model test program was conducted to assess the 

potential wave heights, and to develop a design for the 

protective berm. The program involved rests with two separate 

models: a section model was tested in a flume, and then 

three-domensional tests were carried out in a tray. 

A series of flume tests was conducted in which a two

dimensional representation of the 1973 landslide was 

simulated. These tests determined the magnitude of the 1973 

slide displacement velocity, which was assumed to be 

representative for the potential landslide. In addition, the 

flume tests were used to develop a proper model mechanism for 

the generation of landslide waves. Verification of the slide 

displacement-time modelling procedure was accomplished by the 

duplication of the observed 1973 wave runup. During the second 

stage of the study, tests were conducted on the main 
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three-dimensional model to develop alternative berm geometries 

to protect the highway and bridge. 

During the study, the scope was expanded to encompass a brief 

hydrologic investigation to determine a design water level in 

the Peace River for the potential landslide event. 
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2.0 TEST CONDITIONS 

2.1 General 

The rapid displacement of water by a landslide results in the 

formation of a large wave which moves away from the immediate 

vicinity of the landslide. The magnitude of the landslide

generated wave is influenced by both slide parameters and 

terrain parameters. Of the various slide parameters, such as 

slide material composition, density, porosity, and slide shape, 

two major characteristics, the total slide volume of the slide 

displacing water and the velocity at which the slide travels 

through the water, dominate in the .generation of waves. Of the 

various terrain parameters, such as the topographic relief and 

ground cover roughness, it is the depth of water which the 

slide displaces that governs the extent of wave generation. 

Thus the slide volume, slide velocity, and the water depth 

(i.e., water surface elevation) must be all correctly simulated 

in a model in order to properly represent prototype landslide

generated waves. 

2.2 Slide Parameters 

The total volume of the slide displacing water is a critical 

slide parameter in determining the generated wave height. The 

physical slide dimensions can be estimated from the extent of 
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potential failure planes and observation of tension cracks, or 

in the case of an actual slide, the dimensions can be measured 

after the event. 

For the purpose of this study, the mechanics of the potential 

landslide were assumed to be similar to those of the 1973 

slide; that is, the slide material would move across the Peace 

River valley bottom in a thin layer, and stop when the 

topographic rise of the far valley wall was encountered. In 

both models (the flume tests of the 1973 slide and the main 

model tests of the potential slide) the landslide was simulated 

by a constant-thickness articulated block towed along the 

surface topography. Both model slides simulated only the 

valley-bottom movement; that is, there was no simulation of the 

initial slide movement on the benchland. The lea~ing edge of 

the model slide was a 7.7 m* vertical face towed at right 

angles with respect to the direction of travel. The flume was 

constructed to represent a two-dimensional section of the 1973 

slide with a slide path perpendicular to the Peace River. The 

potential slide in the main model was contructed with a full 

width of 550 m and with the direction of slide travel rotated 

slightly towards the Halfway River (about seven degrees east of 

perpendicular to the Peace River). This alignment corresponds 

to the general alignment of the south valley wall where the 

potential slide would originate. 

* prototype units are used throughout the report Page  131 
TRA-2013-00211



northwest hydraulic consultants ltd. 7 

The slide displacement-time relationship (velocity) for either 

a potential slide or a historical slide is considerably more 

difficult to estimate than the slide dimensions. The velocity 

of the slide travel during the 1973 event is unknown. However, 

the magnitude of the resulting water wave is directly 

documented by evidence of tree knock down on the far valley 

wall. Therefore, flume tests of the 1973 slide were conducted 

to determine the slide velocity that would have resulted in 

comparable wave heights. This velocity was in turn assumed to 

be applicable to the potential landslide. The results of these 

tests are discussed in a later section. 

2.3 Surface Water Elevation 

The surface water elevation of the Peace River will be an 

important factor in regard to the magnitude of the landslide

generated wave not only because the height of the wave will be 

a function of the depth of water pushed by the slide, but also 

because the elevation of the crest of the wave will be a 

function of the initial water elevation in front of the wave. 

Thus potential runup of the wave, and hence the required 

elevation of the berm, is dependent on the water level at the 

time of slide as well as on slide characteristics. 

The surface water elevation at a given site is dependent on 

both the magnitude of the river discharge and the 

stage-discharge relationship at the site. The level of risk 
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associated with the design of a protective berm for a given 

surface water elevation must consider the combined 

probabilities of both the slide occurring and a given river 

discharge occurring simultaneously. It is necessary to assume 

a design water level higher than average since the chances of 

the slide occurring during a higher than average water level 

would be about 50 percent. On the other hand, designing for an 

extreme flood water level (say 1:100 years) would be very 

conservative since the combined probabilities of the slide 

occurring during such a flood event are remote. It was 

concluded that reasonable design water level would correspond 

to about the mean annual flood (the discharge exceeded about 

one day every two years); a conservative level would be the 

five year flood (the discharge exceeded about one day every 5 

years). 

River levels at the landside site are determined by the 

combined flows in the Halfway and Peace Rivers. The peak flood 

event on the Peace River is the result of melting snow, whereas 

the peak flood event on the Halfway River is the result of 

summer rain storms. 

Normally, an estimate of future flood flows can be made on the 

basis of a statistical analysis of the historical streamflow 

records. However, the Peace River flows are currently 

regulated upstream by B.C. Hydro, -so a standard flood frequency 

analysis based on the historical streamflow record would be 
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invalid. An alternative method for estimating flood 

frequencies involves combining the anticipated Peace River 

flow-duration curves (based on the existing flood requlation 

and power operating procedures) with the unregulated historical 

flood frequency curves from the Halfway River. An analysis/ 

simulation can be used to develop a synthetic flood frequency 

relationship which combines the flow charateristics from the 

two rivers. This method of analysis was previously employed in 

a study 1* for B.C. Hydro's proposed Site C Damsite (to be 

located 38 km downstream from Attachie). The flood frequency 

analysis for the Site C damsite is for the most part applicable 

to the Attachie landslid7 site. Based on that analysis, the 

mean annual flood is estimated as 2100 m3/s, and the five 

year flood 3000 m3/s. 

Flood levels on the Peace River near the landslide site are 

difficult to determine due to lack of hydraulic and stage-

discharge data. The data available for estimating the 

stage-discharge relationship are limited to the following: 

i) The water elevation during field surveys in August 

1983 averaged about 432.8 m, with a corresponding 

river discharge of approximately 1400 m3/s • 

ii) The maximum water elevation in the spring/summer of 

1983 was reported to have overtopped the gravel bar 

* Superscript numerals refer to r~ference listed at the end 

of the report. 
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located at the mouth of the Halfway River. This was 

reportedly the highest water level in ·several· 

years. The river stage at the site peaked on two 

separate occasions in 1983, first on July 8 

(3373 m3/s; comprised of 2820 m3/s on the Peace 

River and 553 m3/s on the Halfway River) and again 

on September 8 (instantaneous peak discharge of 

3350 m3/s, daily mean of 2050 m3/s). 

iii) A preliminary stage-discharge relationship determined 

for B.C. Hydro for a section located about 2 km 

downstream from the Attachie site was available. 2 

After review and analysis of this limited data, it was 

estimated that the water level elevations corresponding to mean 

annual and five-year return period floods would be about 

432.4 m and 433.4 m, respectively. These two water levels were 

adopted for the subsequent model testing. 

2.4 Model Scales 

The models were constructed to an undistorted scale of 1:200 

and operated in accordance with Froude Criterion for dynamic 

similarity. The use of the Froude Criterion led to the 

following model/prototype scaling ratios: 

Length Ratio 

Area Ratio 

velocity Ratio 

Time Ratio 

1:200 

1:40,000 

1: 14 • .1 

1:14.1 
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3.0 TEST RESULTS AND DISCUSSION 

3.1 Flume Tests 

The flume model was constructed and tested to simulate 

conditions of the 1973 Attachie Slide, for which it was known 

that the landslide-generated wave reached about elevation 457 m 

on the opposite bank. The flume topography was constructed to 

represent a 160 m section of the pre-1973 Peace River valley 

bottom. As pre-1973 riverbed survey data do not exist for the 

site, and the topography had to be estimated based on post

slide data and pre-1973 air photographs. 

The slide displacement-time relationship was determined during 

calibration tests in the flume model. The Peace River water 

level just prior to the 1973 slide was estimated to have been 

about 432.0 m. The flume model tests showed that model slide 

velocities of 10 mls and 15 mls resulted in wave runups to 

about elevations 455 m and 460 m, respectively. The tests 

indicated that the wave runup generated by the slide was not 

sensitive to variations in the initial velocity or the terminal 

velocity, and a constant slide velocity was used in all 

subsequent tests. 
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The aforementioned test results were determined in the absence 

of any roughness to represent bank and island vegetation; other 

sensitivity tests showed that such roughness might decrease the 

maximum wave runup by as much as five metres. However, 

subsequent to the sensitivity tests, all tests in the main 

three dimensional model were performed without simulation of 

vegetation roughness as the future existence of such vegetation 

could not be guaranteed. 

3.2 Main Model Tests 

The main model was constructed to represent a 1600 m reach of 

the Peace River extending 1200 m across the river and 

encompassing the mouth of the Halfway River (Figure 1). The 

topography was constructed ip accordance with the 1983 field 

survey conducted by MOTH. 

The flume tests had indicated that a constant slide velocity of 

between 10 and 15 mls would have resulted in the wave heights 

reported with the 1973 slide event. For the purpose of the 

main model tests the following test characteristics were used: 

the model slide was constructed to simulate a slide 7.7 m thick 

by 550 m wide; the slide displacement-time curve consisted of a 

uniform velocity of 15 m/s; rapid acceleration and short 

deceleration periods were imposed, with the toe of the slide 
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coming to rest at the north bank of the Peace River; tests were 

conducted with the Peace River stage at two water levels 

(elevations 432.4 m and 433.4 m. 

Assessment of performance of berm alternatives was based on 

whether or not the highway was overtopped and on whether or not 

the Halfway River bridge was threatened. Visual observations 

made during tests were augmented in some tests by photographs 

and wave crest indicators which recorded maximum wave heights. 

The extent the highway overtopping was measured by referencing 

distances to the west abutment of the Halfway River bridge. A 

video record of the Phase II tests was used to examine the 

details of the wave behavior and interaction with the berm. 

3.2.1 Baseline Tests 

A series of initial baseline tests was performed to assess the 

height of wave runup and the extent of highway overtopping 

which would occur in the absence of a protective berm. The 

wave generated by a slide (15 m/s) at the five year water level 

(433.4 m) resulted in an inundation of approximately 750 m of 

highway to the west of the bridge, and 30 m of overtopping 

along the west end of the bridge deck. The height of the 

initial wave just before it encountered the highway was 

determined to be approximately 6 m; this height was consistent 

with the wave height over the highway and was found to be more 
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or less constant along the full width of the slide path. The 

general height of wave overtopping was insensitive to 

variations in either the highway elevation or riverbank ground 

elevation. However, variations in the wave height overtopping 

of the highway, at specific points between consecutive tests 

ranged from a low of 4 m to a high of 8 m. 

The height of the wave over the highway was also insensitive to 

the terminal position of the slide. Separate trials were 

conducted in which the terminal position of the slide was 

varied from a short slide stopping at the river's edge to a 

long slide stopping at the toe of the highway embankment. 

During these tests it was observed that velocity of the wave 

was faster than the velocity of the slide, and hence the 

initial wave left the slide front before the wave encountered 

the river bank. Therefore the wave no longer wfelt W the slide 

front and as a result height of the wave overtopping the 

highway was independent of the terminal position of the slide. 

The overtopping of the bridge deck was caused by a wave which 

formed from the initial wave reflecting off the highway 

embankment and which travelled eastward along the highway 

embankment, rather than by a wave which approached directly 

from the face of the slide. The crest of the wave which 

approached the bridge directly from the slide was about 2 m 

below the bridge deck. 
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A series of tests(~conducted with the river stage lowered to 

the mean annual level, 432.4 m. The wave heigh~generated 
with the mean annual water level imposed on the model were 

generally about 2 m lower than the wave heights generated with 

the five year water levels. The lateral extent of the highway 

inundation was similar to the inundation observed with the 

higher water level, but no overtopping of the bridge deck was 

observed with the lower water level. Photos 1 through 7 are a 

sequence showing the wave runup for the 15 mls slide at the 

mean annual flood water level of 432.4 m. 

3.2.2 Phase I Tests 

At the outset of testing of the main model it was decided (on 

the basis of required fill volumes) that a desirable berm 

arrangement would consist of two relatively low berms rather 

than a single higher berm. The alignment of berms was chosen 

so the first, or riverward, berm ran roughly parallel to the 

north bank of the Peace River. The second berm, located 

roughly halfway between the first berm and the highway, ran 

parallel to the first. A number of informal tests were 

conducted to refine and optimize the lengths and heights of the 

berms. 

9 
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Most configurations tested in the model prior to development of 

the final Phase I geometry resulted in inadequate highway 

protection, and are not discussed herein. One exception to 

this is an alternative in which a deep borrow trench was 

excavated between the berms; the bottom elevation of the trench 

was set at 425 m, which was over seven metres below the tested 

low water level. The wave energy dissipation in the 

water-filled trench was found to be beneficial to highway 

protection; however, the alternative was dropped when it was 

realized that excavation of a trench to this depth would not be 

practical. In subsequent berm geometries a shallower trench 

was tested. 

The benefit of the two-berm-plus-trench design was derived 

partially from the volume of water initially ponded in the 

trench and partially from the volume subsequently 'trapped' 

between the berms. Both components were important in effecting 

energy dissipation: a substantial volume of ponded water to 

absorb and dissipate energy, and a second berm to reflect and 

trap a sizeable portion of the wave. 

Photo 8 shows the Phase I berm geometry. The top elevation of 

the first (riverward) berm was 446.0 m; the top elevation of 

the second berm varied from 446.0 m to 444.0 m, as shown in 
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Figure 2. The trench between the two dikes had a bed elevation 

of 430.0 m, which was 2.4 m below the tested low water level. 

The approximate above-ground heights of the first and second 

berms were 11 m and 9 m, respectively; the lengths of the two 

berms were about 750 m and 600 m, respectively. The total 

materi~l volume required for both berms was about 265,000 m3 • 

The berm geometry provided sufficient highway protection at the 

tested low water level (432.4 m) and marginal protection at the 

tested high water level (433.4 m). Photo 9 shows the maximum 

extent of wave runup for the tested low water level; Photos 10 

through 15 show the progression of the wave for the tested high 

water level. 

It is believed that the berm design would pr9vide sufficient 

protection at the higher water level if the following 

supplementary measures were taken: 

i) The trench between the two berms should be constructed 

as deep as field conditions will permit. If the 

trench is deeper than the tested trench (invert 

elevation 430.0 m) the additional wave energy 

dissipation will retard the advance of the wave. 
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ii) The terrain between the . second berm and the highway 

should be made as rough as possible. Either 

bulldozing discrete mounds of material at least 3 m 

high or grading irregular trenches would aid in the 

dissipation of wave energy. 

The tested berm geometry was developed for an assumed slide 

path alignment corresponding to the general alignment of the 

south valley wall where the potential slide would originate. 

To provide protection for possible alternative slide path 

alignment, extensions to the ends of tested berms would be 

required as follows. 

The west end of the berm should be extended, as shown in 

Figur~ 2, to provide additional wave protection if the assumed 

slide path direction is rotated to the west of the tested 

direction. The west end of the berm should be constructed so 

as to tie the crest elevation of the berm to the existing 

446.0 m contour. westward of this point, the highway grade 

rises sufficiently to prevent overtopping by a wave. 

If the assumed slide path is rotated further to the east, an 

additional length of berm would be required on the east end of 

the riverward berm. The maximum extent of the berm would 

intersect a line defined between the east end of the bridge and 
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the east end of the potential slide area. The projection of 

this line is shown in Figure 1. The maximum eastern extension 

would require a dog-legged alignment, as shown in Figure 2, to 

avoid the complete blockage of the Halfway River, and a channel 

through the gravel bar at the Halfway River mouth to allow the 

Halfway River flows to exit toward the Peace River. Protection 

from erosion by the flood velocities in the Halfway River would 

be required on the eastern end of the first berm. The limits 

of such riprap is shown in Figure 2. 

3.2.3 Phase II Tests 

3.2.3.1 General 

The motivation behind the Phase II testing was twofold. The 

berm design developed during the Phase I tests was subsequently 

proved to be geotechnically unsound and the costs of 

re-channelization of the Halfway River expensive. The Phase II 

testing was devised to explore several alternative designs for 

protection of the highway and bridge. 

The model had been dismantled after the completion of the Phase 

I tests and therefore required re-assembling and model 

verification testing before proceeding to the final Phase II 

tests. The model verification was accomplished in two stages. 
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First, the model was configured to represent the baseline 

conditions (i.e. no protective berms) and the height of the 

wave overtopping the unprotected highway was documented. The 

berm design developed during the Phase I tests was subsequently 

installed on the model and the protection provided by the berms 

was documented. The similarity in the baseline conditions -and 

in the performance of the protection works with the performance 

observed in the earlier Phase I tests demonstrated that the 

rebuilt model was adequately verified. 

3.2.3.2 Raised Highway 

The observation during the Phase I tests, that the wave which 

overtopped the bridge deck was not a wave approaching directly 

from the slide, but rather, a wave which formed from the 

initial wave reflecting off the highway embankment and which 

travelled eastward along the embankment towards the bridge, led 

to the idea of an alternative wave protection scheme. The 

scheme consisted of raising the highway to prevent overtopping 

and constructing a berm perpendicular to the highway to protect 

the bridge from the reflected wave traveling along the 

embankment. 

Tests were conducted to establish the highway grade required to 

prevent wave overtopping by the 15 mls slide at the five year 
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water level 433.2 m. The tests indicated that in the absence 

of any additional protective measures riverward of the highway, 

the highway grade would have to be raised to an elevation of 

461 m to prevent overtopping. This corresponded to a wave 

runup along the highway embankment exceeding 3 times the height 

of the approaching wave. 

Additional tests were conducted in which one or more low berms 

(4 m or less) were installed riverward of the highway to reduce 

the magnitude of the required height of the highway grade. 

However, it was determined that a significant lowering of the 

highway grade could be realized only if a sizeable portion of 

the volume of the approaching wave was trapped between berms 

before reaching the vicinity of the highway. 

3.2.3.3 Design Concepts 

During the course of the test program several design concepts 

contributing to the reduction in the magnitude of the wave 

reaching the highway were developed. Among these, the 

existence of a water-filled trench between two berms was one of 

the more effective measures. A comparison of Photo sequence 16 

to 18 (trench at elevation 430 m) and the Photo sequence 19 to 

22 (no trench) illustrates the impact of a trench. The 

effectiveness of the energy dissipation in the water-filled 

trench is clearly demonstrated by ~he reduction of the volume 
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of water overtopping the second berm (Photo 18 vs Photo 22). 

However, if the invert elevation of the trench was higher than 

the river level, and hence the trench was dry on the day of the 

slide, the trench would lose the energy dissipation effect 

resulting from the transfer of knematic energy from the wave to 

the still water. Without water in the bottom of the trench, 

the trench provides only a marginal increase in the relative 

height of the second berm. 

With berms of practicable heights combined with a trench of 

pra~ticable depth, a sUbstantial portion of the wave continued 

on to attach the highway. Testing indicated that either the 

highway embankment would still have to be raised in excess of 

5 m, or a third and perhaps fourth berm would be required. 

Testing also indicated that a third berm with a vertical face 

resulted in significantly more energy dissipation than a 

sloping faced berm of similar height: the vertical face was 

apparently more effective in destroying the forward progression 

of the high velocity flow which resulted when the wave 

overtopped the second berm. However, the effectiveness of the 

vertical face diminished if large depth of flow escaped over 

the berm. Once the leading edge of the wave had impacted the 

berm and the depth of flow exceeded the berm height, the 

vertical face and sloping face berms performed similarly. 
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3.2.3.4 Final Design 

Upon the development of the aforementioned general design 

concepts, MOTH provided the following construction constraints 

before the final design was established: 

- the maximum berm elevation could not exceed 445 m 

- th~ berm could be constructed at a 1.5 H to 1 V side slope 

- the minimum trench invert could not fall below 433 m 

- the trench could be excavated at a 2 H to 1 V side slope 

In addition it was determined that the use of 4 m high vertical 

face berms were feasible. 

Based on these crite~ia, the final design developed using the 

model consisted of two large berms at elevation 445 m on either 

side of a trench at elevation 433 m. A second trench was 

excavated to elevation 433 m behind the second berm, followed 

by two 4 m vertical face berms. In the vicinity of the west 

bridge abutment, a third vertical face berm was constructed to 

prevent overtopping of the bridge deck. Details of the berm 

geometry are given in Figure 3. 
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Photo sequence 23 to 29 show the progression of the wave 

generated by the 15 mls slide at the five year flood (water 

surface elevation 433.4 m) past a configuration similar to the 

final design. (The eastern extent of the first berm in the 

final design is discussed below). The design prevented the 

wave from. overtopping the highway and provided sufficient 

protection at the west end of the bridge for the five year 

event. 

During the course of the study it was decided (in conjunction 

with MOTH) that the slide path aligpment assumed for the model ~ 

c£. .:1 -IJ'\,c u.n-"? v-z, 

tests was realistic and that the/potential slide would not R~: ~ t .. h 
hinge and----r-ot-a-t-e eastward during failure. The berm design( 

I/V'I 

shown in the Photo Sequence 23 to 29 was constructed entirely 

on the riverbank, eliminating the need for any in-river work. 

However, with this design the east abutment of the bridge was 

overtopped by the wave approaching directly from the slide as 

shown in Photo 28. 

To prevent the overtopping of the east abutment, the eastern 

end of the first (riverward) berm was extended into the Halfway 

River approximately 110 m. The berm extension intercepted and 

reflected a portion of the wave travelling directly toward the 

bridge and prevented overtopping of the east abutment. Photo 

Sequence 30 to 32 and 33 to 36 show a comparison of the 
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magnitude of the wave approaching the bridge with and without 

the eastern extension of the first berm into the Halfway 

River. The exposed end of the first berm extension should be 

protected from erosion caused by the flood velocities in the 

Halfway River. 
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4.0 SUMMARY DISCUSSION OF FINAL. DESIGN 

The wave protection scheme relies on the following design 

concepts: 

26 

1) The two riverward berms must trap a sufficient portion 

of the wave volume so the supplemental design measures 

can stop the remaining runup. 

2) The trench between the two riverward berms is an 

effective energy dissipator if the depth of the trench 

invert permits the trench to fill with water. A 

shallow trench would provide only a marginal increase 

in the relative height of the second berm. (The energy 

dissipation effect of the trench is demonstrated by the 

design differences between the Phase I and the final 

~hase II layouts. Although the two riverward berms are 

similar in height, without the deep trench, two 

additional 4 m vertical-faced berms are required with 

the Phase II design to stop the wave overtopping the 

highway). 

3) The vertical face berms are effective in destroying the 

wave energy and stopping the forward progression of the 

wave provided the depth of flow is relatively small 

(less than the berm height). 
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4) The first berm must extend into the Halfway River 110 m 

in order to prevent the overtopping of the west end of 

the bridge deck for the assumed slide path alignment. 

The berm extension should be protected from erosion by 

the Halfway River. However, the extension should not 

require re-channelization of the Halfway River. 
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5.0 MISCELLANEOUS CONSIDERATIONS 

The final design was developed to provide protection against a 

wave generated by a 15 mls slide during the five year flood 

water levels in the Peace River. The risk or probability of 

this design event is comprised of several factors: 

The probability associated with a given water level on 

a particular day when the slide might occur. 

The uncertainty of the slide velocity. The flume test 

results indicated the slide velocity of the 1973 event 

could have been in the order of 10 to 15 m/s; the main 

tests were conducted at the higher end of the velocity 

range (with a corresponding lower probability of 

occurrence. 

The probability of the slide occurring during the 

project life. Although the date for the highway 

relocation required is B.C. Hydro's proposed site C 

project is uncertain, the remaining life of the bridge 

may dictate a project life. 

The combined probability of the slide occurring with a velocity 

of 15 mls simultaneously during the occurrence of a five year 

flood event is rare and may be excessively conservative. 

It may be possible to adopt a less severe design event for the 

protection of the highway and bridge. Of the various parameters 
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that affect the magnitude of the. wave approaching the highway 

and bridge, the water level is the only one which can be 

reasonably monitored. Therefore, a possible protection scheme 

adopting a lower design event could be developed wjth the use ~f 

automatic water level monitoring equipment. At the onset of a 

high water level event~ the automatic equipment would alert the 

authorities to establish a manned station for the duration of 

high water thus allowing the road to be monitored and/or closed 

for the duration of the flood event. 

An alternative would be to accept one level of risk for the 

bridge and a higher level of risk for the highway. The 

overtopping of the highway is a short term event, whereas, the 

destruction of the bridge is lasting. The chance of traffic 

travelling the road during the short period in which the highway 

is overtopped is considerably lower than the chance of traffic 

encountering the failed bridge. 
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6.0 CONCLUSIONS 

1) The flume test results indicate the slide velocity of the 

1973 event could have been in the order of 10 to 15 m/s. 

2) The adopted design slide consisted of the following 

parameters: 

In-river dimensiuns of 550 m wide by 7.7 m thick 

Slide path alignment perpendicular to the valley wall 

where the slide would originate 

Constant slide velocity of 15 mls 

Terminal position of the leading edge of the slide at 

the north edge of the Peace River. 

3) The hydrology analysis indicated the water levels at the 

site for the mean annual flood and the five year flood would 

be 432.4 m and 433.4 m, respectively. 

4) In the absence of other protective works, the highway would 

have to be raised by 20 m to prevent overtopping. In 

addition, works would be required to protect both ends of 

the bridge. 

5) The Phase I design was hydraulically acceptable, but not 

feasible due to geotechnical constraints. 

Page  155 
TRA-2013-00211



northwest hydraulic consultants ltd. 31 

6) The design shown on Figure 3 will protect the highway and 

the bridge at the five year flood level. 

7) The riverward berms must be high enough to trap a sizeable 

volume of the wave. 

8) A shallow or empty trench is not effective in dissipating 

the wave energy. 

9) vertical berms are effective only if the first two berms are 

high enough to limit the depth of the wave approaching the 

vertical berms. 

10) The first berm should extend 110 m into the Halfway River to 

prevent overtopping of the east abutment of the bridge. 

This should not require re-channelization of the Halfway 

River. 

11) The in-river portion of the berm should be protected from 

erosion attach by the Halfway River flow velocities. 
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SECTION A-A 
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NOTES: 
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ATTACHIE SLIDE NEGATIVES 

PHOTO NO. 

1 
2 
3 · 
4 
5 
6 
7 

S 
9 

10 
11 
12 
13 
14 
15 

16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 

NEG NO. 

1349-2-11 
1349-2-12 
1349-2-13 
1349-2-15 
1349-2-17 
1349-2-1S 
1349-2-19 

131S-6-20A 
131S-6-SA 
131S-6-11A 
131S-6-12A 
131S-6-13A 
131S-6-14A 
131S-6-15A 
131S-6-16A 

1349-4-9 
1349-4-10 
1349-4-11 
1349-4-12 
1349-4-15 
1349-4-16 
1349-4-17 
1349-5-1 
1349-5-2 
1349-5-3 
1349-5-4 
1349-5-5 
1349-5-6 
1349-5-7 
1349-5-16 
1349-5-17 
1349-5-1S 
1349-5-22 
1349-6-2A 
1349-6-3A 
1349-6-4A 
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PHOTOS 1-7 
Baseline Tests: 

Sequence showing the wave ~unllp foe 
15 mls slide at the mean annual 
flood water level of 432.4. 
Photos 2 , 3, , 4 show that the wave 
velocity exceeds the slide velocity. 
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PHOTO S Phase I Tests. l31S-6-20A 
View looking towards the Phase I berm geometry 
consisting of two berms with an excavated trench 
between them. The water is dyed fed to aid 
visibility. The slide path is indicated in white. 

PHOTO 9. Phase I Tests l31S-6-SA 
Maximum wave runup for Phase I 
berm geometry when tested at 
the mean annual flood water level 
(Elev. 432.2 m). The slide (blue) 
is at rest at the toe of the first 
(riverward) berm. Slight over
topping of highway is visible in the 
background at a low spot in highway. 
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PHOTOS 10-12 

PHOTOS IJ-1S 

PHOTOS 10-15 
Phase I Tests 

Sequence shoWing the wave progression 
for the Phase I berm when tested at 
the five year flood water level of 
433. 4 fI'I . 
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PHOTOS 16-22 
Phllse II Tests 

Phot os 16-18 (tr ench at Elev . 
430.0 m) und Photos 1 '-22 
(No trench) i llustrate the 
effect of II water-tilled 
t r ench . Compllre the wa ve VOlumes 
Overtopping the second be rm. 
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PHOTOS 23-29 
Phase II Testa 

Sequence showing the progression 
of the wave generated by the 
15 mil slide at the five year 
floo~ w~tet level of 433.4 m. 
Without an extension of the 
first riverward berm the wave 
overtops the esst bridge abutment 
(foreground of Photo 29). 
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c 
o -• c • " • • PHOTOS 30-)6 

Phase II Teats 

c 
o -• c • " • • 
• " 

Photos 30-32 (with 110 m extension) 
snd Photos 3)-36 (Without extension) 
illustrale the impact of the 
extension of first r iverward 
berm on the magnitude of the 
... ve dir .. etly 8[>IHMlching 
the bridge. The WBve reflecting 
off the extension 1s shown in 
Photo 35. 
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1. INTRODUCTION 

1.1 BACKGROUND 

The Halfway River is located in northeastern British Columbia and is a tributary to the 
Peace River downstream of BC Hydro's W.A.C. Bennett Dam and upstream of Fort St. 
John as shown on Figure 1-1. 

Widespread flooding occurred on the Halfway River in June 2001. First reports of 
flooded land and road wash-outs came on June 2 and 3 from the upper Halfway River. 
The peak of the flooding occurred from June 10 to 12 and caused damage throughout the 
basin. Most of the damage from flooding occurred to farms; roads and bridges along the 
lower reaches of the tributary creeks and along the main stem of the Halfway River. 
Numerous bridges and many kilometres of roads were lost as a result of the flooding. 
Compensable damage in the Halfway River basin is estimated to be 23 million dollars to 
critical government infrastructure and private property. Non-compensable damage in the 
form of private business losses and economic losses may be as much as 20 million 
dollars. 

This study was undertaken to determine the type and cause ( or causes) of the flood and 
provide a return period rating of the flood event. 

1.2 STUDY TEAM 

Troy Jones, P.Eng., completed the hydrologic analyses and wrote this report. Review 
was provided by Mike Currie, M.Eng., P.Eng., and Dave Murray, P.Eng. 

1.3 ACKNOWLEDGEMENTS 

The study team wishes to acknowledge the assistance of Jim Whyte of BC Provincial 
Emergency Program for assistance in completing this study, and for providing 
background information and data to facilitate the hydrologic analyses. Lynne Campo of 
Water Survey of Canada also provided helpful assistance in hydrometric data collection. 
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2. DESCRIPTION OF STUDY AREA 

2.1 HALFWAY RIVER WATERSHED 

The Halfway River watershed has a total drainage area of 9,350 km2 (to the location of 
the Water Survey of Canada station near Farrell Creek, upstream of the confluence with 
the Peace River). The watershed ranges in elevation from approximately 450 m to 
2,700 m, and has moderately steep slopes, particularly in the headwaters of the basin. 
There are no significant lakes within the watershed. 

The majority of the watershed is forested, with sparse growth in the alpine areas. The 
valley areas are typically ranches and farmland. The Halfway River watershed has the 
following physical attributes: 

Table 2-1 
Halfwav River Watershed Characterisf 

Drainage area 9,350 km2 

Elevation range 450 -2,700 m 

Approximate total river length 235 km I 
I 

Average river gradient 1% I 

Halfway River has two significant tributaries, Cameron River and Graham River. The 
physical attributes of each river are as follows: 

Table 2-2 
Cameron River Watershed Characteristics 

Drainage area 2,020 km2 

Elevation range 550 -1,200 m 

Approximate total river length 135 km 

Average river gradient 0.5% 

Table 2-3 
Graham River Watershed Characteristics 

Drainage area 2,200 km2 

Elevation range 750 - 2,400 m 

Approximate total river length 165 km 

Average rivergradie_nt _ ___ I 1 %_ _ _ _ 
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2.2 BIOGEOCLIMATIC ZONES 

The Halfway River watershed area is comprised of three primary Biogeoclimatic Zones 
as defined by the British Colwnbia Ministry of Forests (1988). The three zones and their 
descriptions are provided in the following table. 

Table 2-4 
-.-.:::1---........ ---- ------

Zone Description 

Alpine Tundra This is a treeless zone characterized by a very harsh 
climate typically found on high mountains. This zone has 
long, cold winters and short, cool growing seasons that 
results in little or no woody plants. 

Engelmann Spruce - Subalpine Fir This zone has a harsh climate with long, cold winters and 
short, cool growing seasons. Trees species that can 
tolerate extended frozen ground conditions, such as 
Engelmann spruce and subalpine fir, occur in clumps and 
are interspersed with meadow and grasslands. 

Boreal White and Black Spruce This zone is part of the extensive boreal coniferous forest 
that exists across Canada. The winters are long and cold 
and the growing season is short, resulting in low 
productivity forests. This zone can also contain valuable 
agricultural land as is found in the Peace River valley. 

The mountain peak areas (approximately 20% of the Halfway River watershed area) are 
within the Alpine Tundra and Engelmann Spruce - Subalpine Fir Biogeoclimatic Zones. 
The remainder of the Halfway River watershed is composed of the Boreal White and 
Black Spruce Biogeoclimatic Zone. 
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3. HYDROLOGICAL DATA 

Hydrological data is available from a number of sources including climate stations, snow 
survey stations, and hydrometric stations. This sections reviews hydrological data 
sources, summarizes relevant hydrologic data, and analyses the available data in the 
context of the June 2001 periods. Figure 3-1 shows the type and location of all 
hydrological data stations that are referred to in this section. In general, the availability 
of data for the purposes of this study was limited, with the exception of the hydrometric 
data. Snow survey and rainfall stations are not present within the Halfway River basin 
and data from the nearest available stations was used for analysis. 

3.1 CLIMATE DATA 

RELEVANT CLIMATE STATIONS 

The Atmospheric Environment Service CAES) of Environment Canada co-ordinates a 
network of climate stations throughout British Columbia. VariOllS types of data are 
collected including precipitation, temperature, relative humidity, wind speed and wind 
direction. 

Precipitation data is available from several nearby climate stations. The data includes 
both rainfall and snowfall. It should be noted that precipitation intensity can vary 
significantly over a region during any given storm event, therefore there is a need to 
exercise caution when comparing data from different climate stations. Precipitation is an 
important factor in river hydrology; however antecedent hydrologic conditions such as 
river flows, snowpack, and ground saturation are typically the most significant factors. 

The AES stations listed in Table 3-1 are selected as being the most representative active 
stations for Halfway River that also have existing Intensity Duration Frequency CIDF) 
curves. 

Table 3-1 
Climate Stations 

Station Name 

Fort St. John Airport 

Chetwynd Airport 

Dawson Creek Airport 

Station 
Elevation 

694m 

610m 

652m 

Note: IDF is the Intensity Duration Frequency 

Period of Data Available 
Record 

1942 - 2002 
Daily Totals 
IDF Curves based on 16xears 

1970 - 2002 
Daily Totals 
IDF Curves based on 28 years 

1968 -2002 
Daily Totals 
IDF Curves based on 15 years 
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All three of the climate stations listed have a relatively long period of record, and IDF 
curves that include the 2 to lOO-year return period rainfall amounts are available. 
Precipitation data from Fort St. John Airport was used as the primary data source for this 
study because the station is the closest to the Halfway River watershed. However, it must 
be noted that hourly precipitation data recorded within the Halfway River basin would 
have been preferable for the analysis because of the large spatial variation that is typical 
of precipitation events, especially considering the large size of the Halfway River basin. 

PRECIPITATION DATA 

Data from the Fort St. John Airport station was analyzed and summaries oftota! monthly 
precipitation are presented in the Table 3-2 and Figure 3-2. Precipitation amounts 
include both rainfall and snowfall. The following table and figure provide a comparison 
between 2001 and the typical precipitation amounts. Monthly precipitation is relatively 
constant throughout the year, with the exception of the summer months when more 
significant precipitation is typical. 

Table 3-2 
- - - - - -- - - - - - - - -- - r - - - ~.I - - ---.--------- ----------Monthl 5 

Monthly Precipitation Totals (mm) 

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

Mean 29 24 24 21 37 67 73 55 39 28 30 30 
Minimum 4 3 2 1 0 10 8 4 3 4 2 3 
Maximum 80 75 74 91 110 155 183 157 118 125 97 86 

2001 8 5 12 27 66 111 71 22 23 N/A N/A N/A 

Note: N/A indicates that data is not available 
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Figure 3-2 
Fort St. John Airport Monthly PreCipitation Totals 
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ANALYSIS OF 2001 PRECIPITATION DATA 

In 2001, the months of April, May, and June had above-average total precipitation 
amounts; however, no daily rainfall totals exceed the 2-year return period event during 
these three months. The monthly totals and the daily precipitation values, however, 
indicate that above-average precipitation amounts and long storm durations characterize 
the precipitation pattern in the spring of 200 1. 

Table 3-3 lists the precipitation recorded throughout the region in June 200l. The 
climate stations listed are those closest to the Halfway River watershed that were active 
in June 200l. 

Table 3-3 
Realonal preci 
Station Name 

Hudson Hope -
Brenot Creek 
Hudson Hope -
BCHPA Dam 
Sikanni Chief 

Taylor Flats 

Chetwynd 
Airport 
Dawson Creek 
Airport 
Fort St. John 
Airport 

. J ~Itatlon L __ .. _ 

Years of Average 
Record June 

Available Precipitation 
10 80 

22 74 

8 124 

38 70 

16 74 

31 78 

60 67 

Maximum June 2001 Historical Monthly 
June Precipitation Rank 

Precipitation 
132 144 highest recorded 

141 144 highest recorded 

258 192 2na highest recorded 

136 127 2na highest recorded 

132 102 4m highest recorded 

173 119 6m highest recorded 

155 111 gin highest recorded 
-

The ranking of the events indicates that significant precipitation amounts occurred 
throughout the region in June 2001. Hudson Hope received the most precipitation ever 
for the month of June. Figure 3-3 (opposite) shows the large spatial variation in daily 
precipitation totals from the three regional stations listed in Table 3-3 that are the closest 
to the Halfway River watershed. 
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3.2 SNOW SURVEY DATA 

RELEVANT SNOW SURVEY STATIONS 

The BC Ministry of Sustainable Resource Management's Water Inventory Section 
manages a network of snow survey stations throughout the province. Snow survey data 
is published in March, April, May, and June of every year. -The closest snow survey 
station to the Halfway River watershed is Pine Pass as shown on Figure 3-1. The Pine 
Pass station is located at an elevation of 1,400 metres and began recording data in 1989. 
The elevation of the Pine Pass snow survey station is representative of the Halfway River 
watershed because it is located at approximately the mid-basin elevation of Halfway 
River. However, the Pine Pass Station is approximately 150 kilometres from the centre 
of the Halfway River watershed and may not be totally representative of the snowpack 
conditions in the Halfway River basin. Analysis of data from a snow survey station 
within the basin or much closer to the basin would have been preferable because of the 
spatial variability of snowfall and the large size of the Halfway River basin. 

ANALYSIS OF SNOW SURVEY DATA 

Figure 3-4 (opposite) provides a comparison of the Pine Pass typical snow water 
equivalent to the snow water equivalent measured in 2001 at Pine Pass. Snow water 
equivalent is defined as a measure of the water content of the snowpack, expressed as a 
depth of water that would result from melting the snow. 

The snowpack at Pine Pass in 2001 was characterized by below average snow 
accumulation through the winter months and higher than average amounts of rainfall in 
the spring months. The onset of the spring snowmelt was one to two weeks later than 
average. This indicates that the snowpack would have been very ripe at the beginning of 
June 2001 because the melt was underway. In addition, saturation of the snowpack 
would have occurred quickly with the above-average precipitation recorded in the region. 

3.3 HYDROMETRIC DATA 

RELEVANT HYDROMETRIC STATIONS 

Water Survey of Canada operates a network of hydrometric stations throughout British 
Columbia to monitor streamflow. Hydrometric stations in the region around Halfway 
River are shown on Figure 3-1 and are summarized in Table 3-4. The hydrometric 
stations of most relevance to this study are those closest to Halfway River with similar 
physical characteristics. 
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Table 3-4 

Station Name 
Station Drainage Area Period of Flow Data Available 
Number (km2

) Record 

Halfway River near 
07FA006 9350 1983 - Present 

17 years of max. daily, 
Farrell Creek 15 years of max. inst. 

Halfway River near 
22 years of max. daily, 

Farrell Creek 07FA001 9400 1917-1983-
(Lower Station) 17 years of max. inst. 

Graham River 
07FA005 2200 1981 - Present 

18 years of max. daily, 
above Colt Creek 17 years of max. inst. 

Moberly River near 
07FB008 1520 1980 - Present 

21 years of max. daily, 
Fort St. John 21 years of max. inst. 

Sikanni Chief River 
10CB001 2160 1944 - Present 

56 years of max. daily, 
near Fort Nelson 21 years of max. inst. 

Blueberry River 
07FC003 1750 1964 - Present 

36 years of max. daily, 
below Aitken Creek 35 years of max. inst. 

Beatton River near 
07FC001 15,600 1961 - Present 

40 years of max. daily, 
Fort St. John 24 years of max. inst. 
Notes: 
max. inst. is the maximum flow at any instant of time in the year of record 
max. daily is the maximum average flow for onE! day in_the year of record 

------ -- -- -_. -

ANALYSIS OF HYDROMETRIC DATA 

This data is published up to 1999 and is available on CD-ROM in annual and historical 
summaries. Data from 2000 to the present must be ordered directly from Water Survey. 
Note that the data included in this report for 2001 had not yet been fmalized by Water 
Survey of Canada. Preliminary data from 2001 has been used for analysis. Therefore, if 
the fmal numbers (when available) reported by Water Survey differ from the preliminary 
data, the analysis and results of this study should be reviewed at that time. Also, the 
2001 results for Halfway River may be refined because WSC is updating the stage
discharge relationship for the station based on the large flow measured in 2001. 

Based on a review of the Halfway River historical summary the annual streamflow 
patterns in this area can be summarized as follows: 

• annual peak flows predominantly occur in the snowmelt freshet during the spring 
months of May through July; 

• low to moderate base flows throughout the year; 

• rainstorms in the summer and early fall may result in moderate to high streamflows; 

• streamflows are low during the winter months while snowpacks accumulate; and 
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4. ANALYSIS OF 2001 HYDROMETRIC DATA 

A regional analysis of hydrometric data can be used to determine the significance of a 
flood event. In particular, a comparison between the Halfway River and the surrounding 
watersheds can be completed to rate the magnitude of the June 200 I flood. 

4.1 FLOW COMPARISONS 

Hydrographs of all the rivers in the region have been plotted to determine the timing and 
magnitude of peak flows in the Halfway River region. These are shown in Figure 4-1. 
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Figure 4-1 
Hydrograph Comparison for 2001 

The hydrograph comparison shows that Halfway River, Graham River, Moberly River, 
and Sikanni Chief River all peaked around June 12, while the Beatton River and 
Blueberry River had larger peaks later in July. Therefore, our hydrological analysis 
focuses on Halfway River, Graham River, Moberly River, and Sikanni Chief River. 
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4.2 METHODOLOGY FOR FREQUENCY ANALYSIS 

Frequency analysis of maximum daily and maximum instantaneous flows for the 
available periods of record allows the June 2001 flood to be rated. Frequency analysis of 
the maximum instantaneous and maximum daily flows was completed using the 
Consolidated Frequency Analysis (CF A) version 3.1 software package. This package 
computes flood flow estimates for various return periods using the following methods: 

• generalized extreme value distribution; 
• three-parameter log-normal distribution; 
• log Pearson type III distribution; 
• Wakeby distribution; and 
• non-parametric method. 

The results from each type distribution was analyzed for the best fit to the data and the 
best fit method (or methods) was selected for reporting results. The results of the 
frequency analysis of Halfway River, Graham River, Moberly River, and Sikanni Chief 
River are discussed in the following sections. 

4.3 HALFWAY RIVER FREQUENCY ANALYSIS 

The Halfway River near Farrell Creek WSC hydrometric station was relocated in 1983 
from the original site to a site upstream, with a resultant change in contributing drainage 
area from 9,400 km2 to 9,350 lan2

. The data collected prior to 1983 is valuable and 
should be used in conjunction with the data collected since 1983. The pre-1983 data can 
be shifted to the site upstream by applying a factor to the recorded maximum flows that is 
equivalent to the ratio of the contributing drainage areas of the two sites. This 
assumption is a reasonable one because of the very small difference in drainage area. 

Maximum instantaneous peak flows are the most important peak flow data, yet there are 
years when only a maximum daily flow is recorded. An estimate of the difference 
between maximum instantaneous peak flows and maximum daily flows for the Halfway 
River system was determined from analysis of the years when both maximum 
instantaneous and maximum daily flow values exist. This difference, expressed as a 
multiplicative factor, is applied to the maximum daily peak flows to estimate the 
maximum instantaneous peaks. Table 4-1 (opposite) summarizes the complete flow 
record for Halfway River. All data has been shifted to the newer site and all missing 
instantaneous maximum flows have been estimated where possible. 

The frequency analysis indicates that the generalized extreme value and the three
parameter log-normal distributions provide the best fit to the data; therefore, the results of 
the frequency analysis are summarized in Table 4-2 as an average of the generalized · 
extreme value and the three-parameter log-normal distributions. 
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Table 4-2 
Halfwav River Freauencv Anal _ ___ __ _ - _ _ _ __lYSis Results 
Return Maximum Maximum Daily Flow 
Period Instantaneous Flow (m3/s) 
(years) (m3/s) 

2 695 627 

10 1,675 1,495 

20 2,235 2,005 

50 3,150 2,850 I 

100 4,010 3,650 , 
200 5,030 4,615 I 

2001 
3,313 3,036 event 

This indicates that the June 2001 maximum instantaneous and maximum daily peak flows 
are in the range of a 50 to 100-year return period event for the Halfway River. 

4.4 GRAHAM RIVER FREQUENCY ANALYSIS 

The Graham River is one of the major tributaries of the Halfway River and therefore it 
would be expected that a similar flood peak would occur in June 2001 due to similar 
antecedent conditions, precipitation, and snowpack. Table 4-3 (opposite) summarizes the 
complete flow record for Graham River. The missing records were not estimated because 
the number of missing years was not significant in the period of record. The frequency 
analysis indicated that the generalized extreme value, the three-parameter log-nonna!, 
and the log Pearson type III distributions provide the best fit to the data; therefore, the 
results of the frequency analysis are summarized in Table 4-4 as an average of the three 
methods. 

Table 4-4 
Graham River Frequency Anal~sls Results 
Return Maximum Maximum Daily Flow 
Period Instantaneous Flow (m3/s) 
(years) (mJ/s) 

2 174 161 

10 340 301 

20 445 378 

50 629 503 

100 814 619 

200 1,050 757 I 
I 

2001 461 418 J event 
- -
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The results indicate that the June 2001 maximum instantaneous and maximum daily peak 
flows recorded on Graham River are in the range of a 20 to 50-year return period event. 

4.5 MOBERLY RIVER FREQUENCY ANALYSIS 

The Moberly River is directly south of the Halfway River and has similar topography. 
Therefore, it could also be expected that the June 2001 flood peak would be similar to 
Halfway River. Table 4-5 (opposite) summarizes the complete flow record for Moberly 
River. The frequency analysis indicates that the generalized extreme value, the three
parameter log-nonnal, and the log Pearson type III distributions provide the best fit to the 
data; therefore, the results of the frequency analysis are summarized in Table 4-6 as an 
average of the three methods. 

Table 4-6 
Moberly River Frequency Anal) sis Results 
Return Maximum Maximum Daily Flow 
Period Instantaneous Flow (m3/s) 
(years) (m3/s) 

2 69 68 
5 94 92 
10 112 108 

20 130 125 
50 153 146 
100 172 163 
200 192 179 

2001 93 90 event 

This indicates that the June 2001 maximum instantaneous and maximum daily peak flows 
are approximately equivalent to a 5-year return period event for the Moberly River. 

4.6 SIKANNI CHIEF RIVER FREQUENCY ANALYSIS 

The Sikanni Chief River is directly north of the Halfway River and has similar 
topography. Therefore, it would also be expected that the June 2001 flood peak would be 
similar to Halfway River. Table 4-7 summarizes the flow record for Sikanni Chief River. 
The missing records were not estimated because the number of missing years was not 
significant in the period of record. The frequency analysis indicated that the generalized 
extreme value distribution provided the best fit to the data; therefore, the results of the 
Sikanni Chief River frequency analysis as provided in Table 4-8 are only from the 
generalized extreme value distribution results. 
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Table 4-8 
Sikanni Chief River F - -

Return Maximum Maximum Daily Flow 
Period Instantaneous Flow (m3/s) 

(m3/s) 
2 222 180 

I 

5 337 274 ! 

10 436 349 
, 

20 553 432 I 

50 746 561 
100 928 675 

200 1,150 807 

2001 603 502 event 

This indicates that the June 2001 maximum instantaneous and maximum daily peak flows 
were a 20 to 50-year return period event for the Sikanni Chief River. 

4.7 SUMMARY OF FREQUENCY ANALYSIS RESULTS 

The results of the regional frequency analysis indicate that the region experienced 
significant flows, ranging from a 5-year return period event at one station to a 50 to 100-
year return period event for Halfway River. Therefore, Halfway River experienced the 
most significant flood event when compared to the surrounding gauged watersheds. 
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5. JUNE 2001 FLOOD ANALYSIS 

5.1 WEATHER CONDITIONS 

An Environment Canada weather analysis for June 2001 is provided in Appendix A. 
This ~nalysis suggests that the June 2001 weather can be distinguished as three separate 
weather systems. However, it must be recognized that although there were three separate 
weather systems, the three systems occurred during a single snowmelt freshet event. In 
addition, it would be preferable to use hourly data recorded within the Halfway River 
basin for the analysis because of the large spatial variation that is typical of precipitation 
events. 

5.2 CONTRIBUTING FACTORS 

As determined in Section 4.3, the Halfway River watershed experienced a 50 to 100-year 
return period event in June 2001 that peaked on June 12, 2001 (3,313 m3/s). The 
flooding that occurred was the result of a combination of above-average total 
precipitation and the snowmelt freshet. Figure '5-1 summarizes the regional climatic 
conditions during the spring of 200 1. 
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Figure 5-1 
Halfway River Flood Event Data Summary 
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Figure 5-1 shows the following: 

• 

• 

• 

Significant precipitation occurred in the two weeks preceding the June 12 flood peak. 
The maj ority of the precipitation recorded in June occurred within the first t\\ J weeks 
of the month. 

The temperature at the Pine Pass station was well above melting temperature in the 
two weeks preceding the flood event. 

The snow water equivalent indicates that the snowmelt at the Pine Pass station began 
approximately three weeks before June 12. 

The Pine Pass snow survey station is approximately at the mid-basin elevation of the 
Halfway River watershed. Therefore, the majority of the basin would have been 
contributing snowmelt by the time of the flood event. Previous studies on other basins 
(Martinec, 1972 and Gaustka et aI, 1958) have shown that peak runoff associated with 
snowmelt generally occurs after snow cover has melted off a portion of the watershed 
basin. These observations indicate that the snowpack was very ripe and snowmelt would 
have been contributing to the flood event. 

5.3 SUMMARY OF ANALYSIS 

The analysis of all of the hydrological data and consideration of the contributing factors 
indicate that the June 2001 flood event was the cumulative effect of above-average 
precipitation over an extended duration plus the snowmelt freshet. While the recorded 
daily precipitation was not greater than typical values, the above-average precipitation in 
the two weeks preceding the event and the timing of the snowmelt freshet combined to 
produce a significant freshet event with a return period of 50 to 100 years. 

KERR WOOD LEIDAL ASSOCIA TES LTD. 
Consulting Engineers 
254.018 
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HALFWAY RIVER 

Be PROVINCIAL EMERGENCY PROGRAM 

6. CONCLUSIONS 

HYDROLOGICAL ANALYSIS FOR JUNE 2001 FLOOD 

FINAL 
MARCH 2002 

1. The precipitation records in the region of the Halfway River watershed indicate the 
occurrence of above-average precipitation in April to June 200l. In particular, 
significant precipitation was concentrated over the first two weeks of June 2001. 

2. The precipitation records indicate multiple events spread out over several weeks. 

3. The snowpack at Pine Pass in 2001 was characterized by lower than average amounts 
of snow accumulation through the winter months and a slightly later than average 
melting time. The snowpack was considered very ripe at the beginning of June 2001. 

4. The rivers in the region recorded significant flows during June 2001, with the most 
significant event occurring on Halfway River. 

5. The results of a frequency analysis estimate the June 2001 event to be a 50 to 100-
year return period event for Halfway River. 

6. The flood event in June 2001 on the Halfway River that produced significant flooding 
in the region can be characterized as the cumulative effect of above-average 
precipitation over an extended duration combined with the spring snowmelt freshet. 

. KERR WOOD LEIDAL ASSOCIATES LTD. 
Consulting Engineers 
254 018 
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HALFWAY RIVER 

Be PROVINCIAL EMERGENCY PROGRAM 

HYDROLOGICAL ANALYSIS FOR JUNE 2001 FLOOD 

FINAL 
MARCH 2002 

6.1 REPORT SUBMISSION 
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Appendix A 

Environment Canada 
June 2001 Weather Analysis 

1<wli 
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Oeam'\lJer 3, 2001 

Mr. Rabeita GonzaleZ 

..,..~."'~~ 
M.O~ea.. ... 
SIMc tU, nOD w •• ~ ..... "". 
v.-._.a.c. 
I/QJCHI 

0M0e of Crititt.allnfraSlrvcture Pratedion and Emergency Preparedness 
PO 8aJc 10,000 
Victoria, B.C. 
vtMI~ 

Dar Mr. GonzIfez: 

The PrvWa or 8Iftish CaklnDlI requesied Fedn ClsaSter' Financial AsSi.tance Wllh ft!Sped to • 
SI:Ita5 of Ir$nSe W« Mather .ems wNch 0CCWTId in the Peace River area at ee hm June i to 
.AJne 30, 2001. ThiS IeIer is in response to I request for EnWanment canada to grovide In ~ af 
MStner OCIndidons which occurred in the NaM Peace leGiOn during June 200', 'The c:fmae raconss 
tOt tile falcMng EnWanmenl Canada stitionI weRt 1aUdriZed: Dawson Cr1tf:1I. Airport. Tavtor. FOit St 
John AIrpaft, Sikanni c~et. cnetwynd Allport and HudsOn Haese. These stations an! II1aIbd Oft the 
map (Fig. O· 

Tnls dail~ pn!Qpltltion dm for.hlne 2001 is d~'.yed in Taafe I. An lnspect/on of Table I I'e\I'Uls that. 
tftere is a seve" <lay break between June 1'f' and June 23" wtlem no significant J)~plaUan wu 
obserVed. This dry interval is the mull or a nigh pres5ure area wtllc:n provides a dear Dreak between 
the wet weather sysU!mS wtrid1 affected 1fte Peaee ~ Buin at athertime5 in ttto month.. As a te5U1 
one. c;.annct aaribute the predpltatian pattern of the entire manlh to ane weather eitQJlation. 

A. closer anaJysis of Tabla 1 and weather maps nat indUded in Ihe report revells that there were thtee 
dJStind. weaIher S1Stems WhfCt1 generated significant ~ 

On She ~ 01 .hi". 1- • Iftetftfmo cold IranlIr1versed Ute Ita ancs aetiwetecf 2! mm oIlC11n 10 Fact 
st John AItport dutfrQ .12 hour period ending an the marring of June r-. Precipitation (cHis at T~r 
Flats, Folt St John and Sikanni Chid ~ed 15 nvn dUring June 1~ and 2" • 

AnGtfter c:ctd frDtt from Ute PacIftC mewed nol1h~ ~ctOSti Ihe lOUtftem Peace ~n on 1he ." of 
June. An assac:iatect low pressure area fotmed owr ~ on 1M , Ii" with • wush Gngetfng 
westwaru aC1QS5 Ule Peace bIsin. A moiSt wes1WiIrd RC\Im ~ deiYerecf Pf8Ciplttion 0'Iet the 
atu on the 1QII and 1111\. nre prec:iplltion dwitldfed •• 1M trougft tilled thereafter. Dawson Cleek 
rec:eivecf 21.6 nm on the 9" ""jfe fOrt St. John Airport measund 15 rnm k1 a 6 hour petIOd during the 
marring of VII! 1a". The heaviest amoul'lts were receillfld north of Fort St. John wftI1 Sikanni Cftlef 
repociing .8 mm between the s" lind 111\, 

On Jl.lne %3" a cafd frant slwnped southward frcm Ihe Mackenzie valley and formed a stadonalY easl 
"Nest wugh 01 low presswe over Ifte Peace Basin. This feature genenned 27 mm It Slcan", ChIef on 
the 23/11 with modest amounts mecl$Ured runherta the SOUIh. MaIsunJ was repleft~ to 1Ns tnJUgh 
between the 2lI" to ~ as a ~es ~ moist h1puI$e$ tom w.ahf~n State flicked intO So&*m 
8asutc:hewan and re-dn::uIUa Daci to NoMeUtem B.C. 6IIcannI ~Ief l'eponeG an _lIonal 35 
nvn belweeft tne 2fl' Md aft ¥AUl1esser amourtlS being .. pofted fwU\Ir to Ihe south. The toIaI of &5 
mm recan:led It SlCanni ChiefYtfel1! ISSOdated with the generar ~ of one weather 1yItem. 

... surnma,y • number cf wetU'Ier systerQ genemed slgnlfic:att ratnralls cwar th. Noeth Peace lain 
(G delimited in FGure 0 durtrv June 2001. Ftom a meteocala;IQII petSpedlve, however, Ihe 
prec:ipit.a(io" was associated """ 3 c:istinct weall'lersrstcms a.'W:2 nat ana system. 
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• Page 3 December 3; 2001 

TABLE I 
Measurable Daily Precipitation [mm] June 2001 

Date Dawson Creek Taylor Flats Fort St John A Sikanni Chief tiudson Hope Chetwynd 
1 18.6 11.6 17.8 29.6 18.8 28.4 
2 0." 24.6 17 11,,4 0.2 0.3 
3 0 0 0 0 0 0 
4 0 (J 0 0 0 1.8 
5 5.8 ~ 2.8 3 _ & 2.6 
6 2.2 5.4 2.2 0 25 0 
7 0 1.4 3 .. 0.2 
8 0 0 0 1~ 0.7 
$I 21.8 0.4 8.' 28 18.6 

10 0.2 30.2 23.4 6.21 
11 1.4 • .2 4 SBA 492 A 1.4-
12 0 CI a o~ 

- 0 0 

- 13 0.8 0 0 0 0 0.2 
14 0.8 0 10.6 4.8 5 1.2' 
15 21.6 23.2 1 0 0 8.21 
16 3 .• 0.8 1 -~ 2 6.4: 

11 0 0 0 0 0.2 0: 
.18. 0 0 0 Q • Q 0 

"'L 0 Cl 0 0 0 0 
2b 0 lJ 0 0 0 2.2 
21 '/ 1 Q 0 0 0 0.8 

L e2 0 9 0 0 0 0 
I - .23 0 0 0 27~ 0 D.2 
: 24 7 4.' 7.6 0.8 7.8 15.2 

2S 2.8 5.2 1 ~ 6 6.6 . -. 26 0 3 1.8 13.8 0.8 0.4 
'ZT 5." Q 0.2 10 8.4 7.2. 
28 2 3.4 62 11 12 5.6 
29 0., 5-,-4 2.8 2.8 0.8 0.8 
30' 8.8 Q a 0.2 

L-
a 5~ - -- - -- - --

(ToCeI 102.21 1271 111.1] 181.91 143.81 118.91 

;e~2~~ 
Reg Dunkfey 
Forensic: Meteorologist 
Heed. Data Management 
Pacific a1d Yukon Region 
ErMronment Canada 
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PROVINCE OF BRITISH COLUMBIA 
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II: 
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II. 
III 
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II: 
o ... 

o 

I / 
TO. 

ATTENTION: 

SUBJECT: 

DEPARTMENT OF HIGHWAYS 

SENDER'S F t S J B 
ADDRESS: or t. ohn, .C. 

J.Alton, DATE: February llth 1966. 
Bridge Engineer, 
Victoria, B.C. ELECTORAL DISTRICT: North Peace River ,R.4 

HEADQUARTERS FILE. 

REGIONAL FILE: 

DISTRICT FILE: N27-40-04 
REFERENCE. 

HALFWAY RIVER BRIDGE: 

Further to 70ur teletype dated Februar,y 9th, 
we have to advise that high water has been 
5 feet from the bridge deck. Driftwood during 
high water has been heavy, with trees of Spruce 
and black Poplar up to a length of 100 feet • 

The ice is usually about 24" thick and as the 
Haltwa7 River usually goes out before the Peace, 
water backs up at the mouth causing the ice to 
rot and 11ft • 

Should the Peace go out first, the ice-flow is 
excessive. 

~~ .,. 'PH 
.A.Tondevold, 

District Superintendent. 

JWL/lk 

DATED. 
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-"",,.,,..,. .. "" 

/ cj~tr GOVERNMENT OF BRITISH COL.UMBIA 
r - ' b/(J7f-j~/' 

MEMORANDUM 
Ii 

I-

TO .... S~llJQ.~ ... ~J;'.14g~ .. . e.n&.11l~.~.~ •. ... .......... .. .. FROM 

J:)~.p.<i~~~.~~ ... ~t .. ~;.gll~t1Y~. f .. . .P.9t1g~~~ .. . B.Jdg. , Director of Location 

ATTE.~:no.~.; ...... t.~ .c. .~ ... J.Qb.n.$.Qn ............ .... ................. . ...... ~~.~~~.~'-.J.~.t ....................................... 19.~.~." .. 

SUBJECT. 

;~ .. ~ , /-

~,,' ; \.' , <:~ ~:~t ~.:t:~ ~~.,. ~,.,r.~} l ,:8\ -'.l Ej 
\: ; ~~.:.~ ... ~ .. ;:;~ ~ .l';, "{~. f;~~ 

; ..• ~ .. ..J 1 ;) 

ti :,t. ~·\ ·:f ~,~ ~.:. > .. .E ... ) 

::(;;.('i-'7;;;jfis~:~~ .:: 

OUR FILE ..... L4.~M(i8.~3.9.6 .. ... 

YOUR FILE . .. ... ... .. ... .. ... .. .... . .. ... . 

For your information, I attach a copy of Mr. 

Beaumont's teletype of February 10, 1966, referring 

the High Water Mark elevation and flow in Halfway River. 

Would you amend the site plan accordingly please. 

, 
of Location. 

JWP/bkj 

Encl. 

. ~ '~12t~& . o· 

BR. ENGR 
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October 26, 1971. 

Halfway River Bridge 

Site visit, October 19, 1971, by W. A. Bowman, K. H. Arnott 
(Bridge Office) ,H. Good (District Superintendent), and the 
District Bridge Foreman. 

Tpe Peace River 

Since the construction of the W.A.C. Bennett Dam, the Peace 
River is controlled at a constant flow of approximately 60% of 
the previous figure. This has eliminated the backing up of the 
Peace River into the Halfway River at high water. Consequently, 
the Halfway River is establishing a deeper channel on its east 
side. (See attached sketch.) The Bridge Foreman estimated that 
the east bank had scoured approximately 10 ft. in the past six 
years. The main stream of the river is diverted across to the 
west bank which Das been badly scoured north and south of the 
existing bridge. 

Conclusions 

Due to the topographical changes at the site, it was concluded 
that a superior crossing could be achieved north of the existing 
bridge. It is recommended that the alignment be approxinately as 
shown on the sketch, with the central pier and the abutments 
loca.ted in line 1'lith those of the existing bridge. It may be 
necessary to adopt a 'T' style pier to avoid impingement ~pon the 
flow of the ri V'er. The drop in high water level to approximate 
elevation 1427 allows the roadway grade to be lowered to elevation 
1440. However, in order to obtain a more economical and desirable 
2tructure, it is possibly an advantage for the grade to remain at 
elevation 1447.95. An economy study co~parlllg a multi-girder, 
two span continuous structure and the previously proposed 
"Stabbogen" bridge will be made. 

It is understood that district forces will provide a revised site 
plan in accordance with the above proposa.ls. 

It is recommended that a Hydraulic Engineer be consulted for an 
opinion on the following. 

(a) Is there any chance that the Peace River will ever reach its 
former high water level? 

(b) Will the scour at the , eat ~~ banks continue? 

11_ ~ r:, A";ott, 
I \ - Supervising Design Engineer. KHA:lh 

o 
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BRITISH COLUMBIA 
DEPARTMENT OF HIGHWAYS 

BRIDGE DESIGN 

, 

'
~ 
.> 
~ 

t\) 
'-.l 
(:l 

~ 

HALFWAY RIVt;f BRIOG[ 
SITE PLAN scale: /'''5ro' 

DRAWN BY !R __ C. ICCI2'01 APPROVED: 

m I « I CHECKED BY /042-/8 
SKETCH No. 

CANCEL. PRINTS BEARING t~L.ETTe:R ..... 

•.. --- ~ \ 
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..d 

~ Regional Highway Engineer, 
Deplrtment of Highways, 
Prince George. 

Nr. E. A. Beaumont , 
Reg. Hwy. Design 8, Surveys Eng. 

Halfway River, Attachie Slide. 

Victoria 

September 6th, 1973. 

L4-IvI68- 396 

At tached is a print showing the area of the 'landslide 
en the Peace River which occurred on V~y 26th this year. A 
further slide in the distressed area immediately downstream could 
endanger the road and bridge at Halfv.ray River. 

Please investigate and report on the feasibility of 
relocating the bridge further upstream to avoid t his danger. 

Sepias of the air photo rrapping on the road were sent 
to you on April 8th, 1968. 

JWP:m.dd 
Encl. 

~ c. c . Senior Bridge Engineer 
Encl. 

,l I 

~2~
j , ~' 

. ! / ' 

. . . 

E. E. Read shaw , 
Director of Highway 
Design and Surveys. 
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GOVERNMENT OF BRITISH COLUMBIA 

/ 

~7 
TO ......... ~ .•... W .~ .. A. •... .aQWmAA., ... f.~ ... ~mh ....... . 

MEMORANDUM 
Ii 

FROM 

Senior Bridge Engineer 
..... D.ep.ar.tm.en.t .. of.H.i&hw.ay.$ ....................... . G~_~.~.~~.~J~.~.L~ .. ~.~.~~.~~!.~ ... ~~~.~C?~ ........ . 

ATTENTION:. ..... Mr .•... Ka .. Ar.nQ.t.t ..................... .. ... . . ........ -... -.-.. ............ .. ....... J.~~~;'.y ..... JI~h. ,. 19 .. ?~ ... . 

SUBJECT ...... 1l~lfw.~Y- .. Riy.er ... B.t:idge ... :: ... lc.eb.t:~aker 
Highway #29, Fort St. John, Hudson Hope 

OUR FILE ... .Q.k~ 1-40 . ...... ... ........ ... .. 

YOUR FILE ..... ........ . . . . . . . ....... .... . . 

A steel H-pile icebreaker consisting of 12 piles is proposed 
to protect the existing bridge pier. It is understood that heavy ice 
conditions exist at the site. 

1) 

2) 

3) 

4) 

5) 

6) 

The following general statements are applicable: 

The river bottom consists of siltstone bedrock overlain by a 2 
to 7 foot layer of medium dense sands. 

The siltstone has substantial ultimate crushing strength 
(350-400 tons/ft2). 

Tensile strength of the siltstone is considerably lower than its 
crushing strength. However, due to the presence of discontinuities 
and general inhomogenity of the material is difficult to assess 
other than by direct field testing. 

Because ice uplift on piles will be the primary force to be taken 
into consideration, the tensile strength of siltstone will be a 
governing factor. 

Although it is difficult to accurately assess possible magnitude of 
ice uplift forces at the site, these may reach up to 25 tons per 
pile. 

Owing to the high crushing strength and brittle nature of siltstone, 
driven piles are not recommended. Although under extremely hard 
driving conditions some penetration of rigid steel piles (1-3 feet) 
may be obtained, due to the brittleness of the siltstone, very low 
pullout capacity will result. 

In view of the above, we recommend the use of 1211 steel H 
piles socketed into holes prebored in siltstone for a length of 15 feet 
and filled with concrete. Pile spacing of 6 feet and over will be 
adequate. 

• • 2 

Page  208 
TRA-2013-00211



- 2 -

The holes should be predrilled, having a 20 inch diameter, 
to prescribed depth by a non-percussion method in order to minimize 
siltstone disturbance. Subsequently the holes must be cleaned from 
all loose material and remains of drilling. 

It is preferable, but not essential, that concrete be placed 
in dry holes. Steel H piles should be inserted following concrete 
placement. Concrete should not protrude above the original siltstone 
surface. 

Although the use of batter piles as shown in Drawing 1042-12 
will be functional, the cost of drilling batter piles as opposed to 
vertical ones may prove significantly higher. 

Consequently, it is preferable that vertical piles be 
ins talled and the desired icebreaker point be formed by welding 
additonal pile sections on to the horizontal piles. The proposed 
arrangement is schematically shown in the accompanying Drawing. 

In the event that the particular river section is still 
considered as a potential future crossing site, perhaps, some pile 
arrangement that could eventually be used as a pier foundation should 
be devised. 

IG: jb 

Attachment 

cc: Mr. B. C. McLeod, P. Eng. 

J. W. G. Kerr, P. Eng. 
Senior Geotechnical & Materials Eng. 

bY:r~~ 
T. S. Coulter, P. Eng. 
Evaluation & Design Engineer 

Regional Geotechnical & Materials Eng. 
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:. r. ':. A. ':leau.::\Ont 
;~ceional ILighway Design & Sun.., l21g1neor 
1600 Third Avenue 
Prince George, ilritish ::;olumbia. 

Halfway Idver Bridge #1042 

Tiric1ee bneineer 

.June 27, 1974 

4904 

\~. are enclosing herewith a print of Dwg. t~o. 1<ll+2-2S 
being profilea and notes traced from the hardshell which you 
prepared for the above croa8in~. 

It will be noteu. tha.t the centreline of the structure 
now propoaed i8 not as orig1n&lly intended, and shown on this 
c1raw1.ng, but io now upstream 01 the existing bridge.. A 
subaequent linen tracing prepared in Nov. 1971 was forwarded 
to us. A print of th1.s tracing, .uwg. No. 1042-19 i8 aleo 
enclosed. 

\-!e would appreciate your advice, as aeon as possible, 
with reeard to the maxinnllA stream Telocity. As disoussed with 
you on June 26th we are tentatively using 25 t.p.s. 

by: 

mK:agm 

Encloaurea 

:;1. A. Bowman 
Bridge }~gineer 

G. S. Kirkbride 
Rrldre DeaigD F.Jlg1neer 
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0/ PROVINCE OF BRITISH COLUMBIA 

DEPARTMENT OF HIGHWAYS 

TO: 

Mr. G.S o Kirkbride 
Bridge Design Engineer 
Victoria, B.C. 

SENDER'S 
ADDRESS: Prince George 

DATE: July 8, 1974 

DISTRICT: 

HEADQUARTERS FILE: 

REGIONAL FILE: L4-M68-396 
ATTENTION: 

DISTRICT FILE: 
SUBJECT: 

REFERENCE. 

Halfway River 

Flow on June 29, 1965 was 70,000 cfs. corresponding to 
9.5 ft./sec. mean velocity. Pleak flow (100 yr.) is estimated 
now by frequency studies (Water Survey of Canada) to be 100,000 
cfs. 

If high water was 1 ft. higher the cross-section area 
would be about 7,800 sq. ft. and mean velocity about 13 ft./sec. 

DATED: 

Possibly the maximum velocity at midstream would approach 
IS to 17 ft./sec. 

I regret that these figures are substantially lower than 
those shown on site plan but I did not have them at hand at the 
time. 

L.A. Broddy, 
Regional Highway Engineer 

): E.A. Beaumont, 
Regional Design and Surveys Engineer 

EAB/lk 
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TO: 

J. Alton, 
Sr. Bridge Engineer, 
Department of Highways, 
Victoria,B.C. 

SENDER'S 
ADDRESS: 

DATE: 

E.E. Readshaw,Sr~Materials 
Engineer, Victoria;B..C. 
Harch 28" 1966. 

ELECTORAL DISTRICT: 

HEADQUARTERS FILE: 

REGIONAL FILE. 
; ATTENTION: 

~-------------------------------tl DISTRICT FILE : 
, SUBJECT: 

M...690 
Pl'oj.540 

I 

. ;\ 
REFERENCE. DATED: 

j , 

Halfw~ River Bridge - Foundation Study 

Attached are the recommendations for foundations at this 
site. The influence of the Peace River Dam upon this site has not 
been considered in the scour portion. 

JH.v/AFB/ek 

E.B. Wilkins, 

D;~a?:1l 
Engineer. 

E.E. Readshaw, 
Sr.Materials Engineer. 

~ 2-cc -Bridge Engineer 
cc - E. B. Wilkins 
cc - N.R. Zapf 
cc - R.G. HarveY,Prince George 
cc - E.A. Lund, Prince George 

~ ... 

1 
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HAWvJAY RIVER BRIDGE 

Introduction 

Originally this site was drilled at the reque s t of Region 4 

00 August, 1965). A forma.l request for further drilling was received 

on February 11, 1966 from the Senior Bridge Engineer. The second stage 

of drilling vTaS completed on Harch 4, 1966. The attached plan indicates 

the main details of the site and proposed structure. 

Geology 

The follolfTing is based on the cored bedrock from Test Hole No.6 

but should be applicable to the bedrock underlying the entire site. A 

suggestion is that this material tends to part on bedding planes 2"-4" 

apart. It is sound shale rock with an allowable bearing load of 8 tons/sq.ft. 

There is very little sign of its being a "swelling shale!!, it is more of 

a cementation shale. 

Such permeability as the rock possesses will be due to cracks 

and joint systems. The rock itself is impermeable. 

This rock will only with difficulty be rippable - its rippability 

decreases with depth. 

It should make a good foundation. To ensure stability (ice 

shove, etc.) set the central pier in an excavation in the shale rock 2 f + 

deep. 

Foundation Considerations 

To avoid confusion the logs of test holes 1 and 3 are not shown 

on the profile but are sho1\1n on log sheets attached to this report. The 

tentative bridge design indicated has one river pier and a support on each 

bank. The river pier which is to support a load of some 1125 tons, can 

be constructed on bedrock directly. To resist possible lateral forces(ice, 

! 
\ 

Page  214 
TRA-2013-00211



1 
.' 

- 2 

driftwood) it is recommended that the pier bQse (or spread footing) be 

recessed at least 3 feet into the solid bedrock, as determined ~uring 

excavation at time of construction" As stated previously, a vertical safe ----
bearing capacity on solid rock of 8 tons per square foot can be utilized e 

There is no reason to believe that the ~1rface of the bedrock 

shale is other than flat. On thi.:~ as.s~~!.io~, the west abutment can be 

constructed on piles driven to elevation 1400 -:- 5 feet. The use of steel H 

piles is advocated. The steel H piles (1211x12!1 @ 54 lb.) can be loaded 

safely to 70 tons each; if the piles are properly seated on the solid bedrock, 

and if care is taken to ensure no rebour.r:1 occm's during driving of adjacent 

piles. There are several other types of point bearing piJ_es that can be 

used at this site. This Branch would Tt,elcome the opportun.ity of discussing 

any other types of piles that you may Ttlish to utilize_ 

The east abutment can utilize the same type of fOll..l1dation (steel H 

piles seated on bedrock at elevation 1410 ! 5 feet). 

If desired both the abutments could be placed on spread footings 

founded on the solid bedrock but this would likely involve some 25 feet 

of excavation below present surface, 

Scour 

The estimated river veJ.ocity of 25 miles per hour is open to 

strong doubt. If the i'oundatioYls aJ:'e placed on 201id bedrock river scour 

"IoTill not affect them. The west abutrr.ent i3 affected both by scour from 

the Halfway River and from the Peace River , dependent on the time of year to 

, 

-, 
!'I 

Ji 
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The effect of the Peace Hiver on the east abutment is unknown. For the 

present hydraulic river conditions, the existing fill scour-protection and 

its effectiveness should yield an anS'Her on 1-Jh o.t is necessary to protect 

the new approach fills. 

Conclusion 

No soil problems are foreseen on t he basis of present drilling. 

\ 
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file:///L /...ts/1042%20Halfway%20River/River%20obstructions/FW%20halfway%20river%20-%20Nearby%20River%20Obstructions.htm[2013-08-15 9:49:48 AM]

From:                              Sturrock, Ian F TRAN:EX
Sent:                               Thursday, September 10, 2009 8:42 AM
To:                                   Odowichuk, Mike W TRAN:EX
Cc:                                   Cienciala, Ed H TRAN:EX
Subject:                          FW: halfway river - Nearby River Obstructions
Attachments:                 IMG_0841.JPG; IMG_0842.JPG; IMG_0843.JPG; IMG_0840.JPG

FYI. Our hydrographic survey contractor has pointed out some  river navigation dangers adjacent to the Halfway River Bridge
on Highway 29. They look like foundations from an older bridge. 
 
From: Alex Howden [mailto:ahowden@uniserve.com] 
Sent: Tuesday, September 1, 2009 7:22 PM
To: Sturrock, Ian F TRAN:EX
Subject: halfway river

Ian,

Just wanted to make you aware of some dangerous obstructions near the Ha fway River Bridge, between Hudsons Hope and Fort
St. John BC.

These areas are frequented by boaters, I thought you may wish to see these.

A ex
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~~J 
Province of Ministry of 

British Columbia T ranspor1alion MEMORANDUM and Highways 

o "'_0 .. -,._0_. 

Sharlie Huffman 
Regional Bridge Engineer 
Central Noriheasf Region 
Prince George, B.C. 

Re: 1996 Hydrographic Surveys· Region 4 

," -1 
'- . , 

. ~ [. 
, ;,..-

,~ , 

'-. 

--
~, I.. 

.( ~ I 

I 
Bridge Engineering 
4D-940 Blanshord Street 
Vicioria, B. C. vaw 3E6 
Fax: 387-7735 
Phone: 356-9862 
November 4, 1996 

Halfway River Bridge No. 1 042 Dale of Survey: 96/08/02 

This survey done at the request of the North Peace District. The survey indicates that 
the scour hole at Ihe center pier, first observed in 1994, now is slightly deeper lOA 
meters) and wider, The pier is embedded in bedrock so there is no risk of undermining. 
Scour of up to 2.2 meters at the east abutment was observed. 

Recommendations: Inspect the bank near the east abutment at low water. 

.. ./2 
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,,",,6 B (Rev . 87/(1 ) 

Province of 
British Columbia 

Ministry of 
Transportation 
and Highways 

Associated Engineering (B.C.) Ltd. 
300-4940 Canada Way 
Suite 300 
Vancouver, British Columbia 
V5G 4M5 

Attention: Mr. David Harvey, P. Eng. 

Dear Sirs: 

Re: Moberly Bridge No. 1176 

M) BIanshard Street 
VIctoria 
British Columbia 
vew 3E6 

Fax: (604)387-7735 
January 16, 1990 
Bridge Eng. 
387-5377 

Enclosed is a copy of hydrology assessment of the above bridge site. 
Please send four copies of site plan and general arrangement to this 
office for fishery approval. 

WS/lo 
Attachment 

Consultant Liaison Engineer 

cc: Mr. R. W. Mathieson, Consultant Liaison Engineer 
cc: Mr. J. H. Morley, Senior Hydraulic Engineer (+) Please review and 

comment. 
cc: Miss Angela Abrams, Environmental Coordinator (+) 
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ProvInce of 
.~ CoIumbiII 

January 8, 1990 

Ministry of 
Erwitonrnent 

Ministry of Transportation 
and Highways 

213 - 1011 Fourth Avenue 
Prince George, British Coluabia 
V2L 3H9 

Weter~.~ 
10' 1 , ... AWf'UI 
PnraGlOrgt 
Brat"" CcIUnDIa 

"" ~ 
'T''''-~ (104) ",..,eo 

rile: 55.5020 
Moberly Lake 

f 

---

Attention: Ms. Sharlie Huftaan, P.En;. 
Regional Bridge Engineer 

Dear Ms. Huffman: 

Re: Hydrology Assessment of Proposed Moberly Lake Bridge 

I am respondin9 to your Septeaber 20, 1989 request for a 
hydrology assessment of Moberly Lake/River in regards to the 
proposed Hiqhway Z9Dridge crossing_ I - mUDt apoloqi~e for 
the delay in my response, resulting from other workload 
constraints. 

After reviewing the site it was determined that the 1 in 200 
year flood event would be appropriate in the desi~ of this 
structure. This somewhat conservative level is required for 
this bridqe due to the large number of private residences 
located on Moberly Lake, which could be affected by a flow 
restriction in the outlet of the lake. 

Flood flow eetillatee (1 in 200 yr.) were -.ade for the 
various watercourses within the Moberly Lake drainage and 
the resultant flows were routed throuqh the lake. This 
produced a maxiaua lake level of 700.04 • G.S.C., based on 
an estimatad stage/discharge relationship for the Moberly 
River at the outlet of the lake. This fiqure appears to be 
reasonable when compared to ~e measured normal high water 
level (natural boundary) at the site ot 698.47 • C.S.C. 

The noraal Ministry of Environment practice is to require a 
1.5 m freeboard allowance above the desiqnated desiqn level. 
In this case, I would recommend that this be reduced to 
1.0 m due to the low velocities and reduced debris load of 
the system. This would require the bottom of the bridge 
beams to be placed no lower than 701.04 m G.S.C. 

• .• /2 
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It should be noted that design flood i. anticipated to take 
place 1n lat. June or early 3uly. Sine. thi. event occurs 
after the noraal ice breakup period, the flood threat is not 
eXpected to increase .. a result of icc jaa.illCJ at the 
bridge. However, durinq ice })reakup 1 t 115 not unco.aon tor 
ice to pile up at one end of Moberly Lake. While this 
phenomena, which generally occurs durin9 May, i. not 
expected to cause flooding, it may result in damage to the 
bridge structure. I would urge you to account for the5e 
forces in your design. 

As I discussed with you, it is my intention to install a 
lake level gauge on the new bridge. I will contact you at a 
later date for assistance with this. 

It is my understandinq that your office has been in contaot 
with Hr. Mike Lambert, in our Fort St. John olfie., reqard
inq approval for instream work, and I encourage you to 
pursue this with hia. 

If you have any further questions, regarding the above 
information, please do not hesitate to contact me at 
565-6436. 

Yours truly, 

/~~j-
£,.r G. W. Davidson, P. En'l. 

(J Head, lhgineeriJlC) Section 
Northern Interior .egion 

GWD/dj 

cc: Jlu. Laabert, Water Manaqeaent, Fort st. John, B.C. 
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PROFILE 

KEY MAP 
SCALE: 1: 50,000 

MATERIALS CLASSIFICATION LEGEND 
MAJOR 

DiVISiONS ~YMBOl SOil TYPE 

GW v.aL GRADED GRAVELS OR GRAVEL-SAND 

~~ 
MIXlURES. < 5" FINES 

~ GP POORLY-GRADED GRAVELS OR GRAVEL SAND 
0 

~~ 
MIXlURES. < 5" FINES 

Vl 

GM* SILTY GRAVElS. GRAVEL-SAND-SiLT 

8 5-< MIXlURES 

Z 5 GC* ClAYEY GRAVELS. GRAVEL-SAND-ClAY 

« MIXTURES 

a:: SW v.aL-GRAOED SANDS OR GRAVELlY SANDS. 
0 < 5" FINES 
w ~a SP POORLY -GRAOED SANOS OR GRAVELlY 
Vl SANDS. < 5" FINES a:: 
<{ 

~~ SM* SILTY SANDS 
0 SAND-SILT MIXlURES 
U 

SC* ClAYEY SANDS 
SAND-ClAY MIXlURES 

ML 
INORGANIC SILTS AND VERY FINE SANDS. 

o~ 
ROCK FLOUR, SILTY OR CLAYEY FINE SANDS 
OR ClAYEY SILTS ~lH SUGHT PLASTICITY 

~ ~:t INORGANIC CLAYS OF LOW TO MEDIUM 
0 ~~ CL PLASTICITY, GRAVELlY ClAYS. SANDY 
Vl liId ClAYS, SILTY ClAys' LEAN ClAYS 

8 OL ORGANIC SILTS AND ORGANIC SILT-CLAYS 

Z OF LOW PLASTICITY 

« 
~~ MH 

INORGANIC SlL rs. MICACEOUS OR OIATOM-
a:: ACEOUS FINE SANDY OR SlL TV SOILS, 
0 PLASTIC SILTS 

W :t 
CH INORGANIC ClAYS OF HIGH PLASTICITY, 

Z ~~ FAT ClAYS 
G: I15 d OH ORGANIC ClAYS OF MEDIUM TO HIGH 

PLASTICITY ORGANIC SILTS 

ORGANiC Pt PEAT AND OlHER HIGHLY ORGANIC SOILS 
SOilS 

TOPSOil TS TOPSOIL ~lH ROOTS, ETC. 

COBBLES SB ROCK FRAGMENTS AND COBBLES, PARTICLE 
SIZE 75mm TO 300mm 

BOULDERS LB BOULDERS, PARTICLE SIZE OVER 300mm 

BEDROCK BR BEDROCK 

FOR SOILS HAVING 5 - 12" PASSING .075 SIEVE, USE DUAL SYMBOL 

.~" ~; ~,; "'; ,,-,~ } 
GM2; GC2; 5M2; SC2; 20 - 30" 

PASSING .075mm SIEVE 
GM3; GC3; 5M3; SC3; 30 - 40" 
GM4; GC4; SI.I4; SC4; 40 - 50" 

NOTE: BRiDGE lAYOUT PREliMiNARY 

REVISIONS 

Description 

PROVINCE OF BRiTISH COLUMBiA 

MiNiSTRY OF TRANSPORTATION AND HiGHWAYS 

GEOTECHNiCAL AND MATERiALS ENGiNEERiNG 

SOUTH PEACE DiSTRiCT, HiGHWAY No. 29 

MOBERLY BRIDGE No. 1176 
FOUNDATION INVESTIGATION 

CHETWYND TO HUDSON'S HOPE 

DRA~NG No. 
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