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1.

TNTRODUCTTON

The major purposes ot the field program were:

- to obtain an appreciation ot site conditicns., as these
relate to flood problems, and
- to obtain physical measurements for veritfication and

calibration of analytical models.
The scope of work for this program is outlined in this
Section., Details of the program and compilation ot the

results are provided in Section 2.

Site Inspection

A site inspection visit by R. Picco of the Department of
Environment and Lands, P.C. Helwig and H.J. Keats, SNIL and
G. Holder, LHL was carried out on November 14, 1988. The
purpose of the visit was to meet municinal authorities,
assess site conditions and to select locations tor rviver

cross-sections.

Topographic Surveyv

Eleven cross-sections had previously been surveyved byv the
Department of Environment and Lands during the summer of
1986. Upon inspection of the site during the walk-over it
was decided by the ice specialist that one more section was
needed, Jjust upstream of the highway bridge. The site
inspection revealed that all visible signs of bench marks
used in the original survey were obliterated. To ftaciiitate
measuring tall flood water levels it was determined that a
new level survey was required to re-establish bench marks

at each cross-section.



1.1.3

1.1.4
1.1.5
1.2

Interview Survey

During the field program, local officials and residents were
approached informally at their residences. Thev were
informed about the purpose of the studyv and the methods
emploved. They were also asked to recollect any information
on previous floods that would also be a benetfit to the
study. A house to house interview survev of residents within
flood prone areas was carried out to identify high water
levels, as well to note resident’'s observations on the

behaviour aof the rivers during past flooding events.

Fall Flood Water lLevel Program

A local resident of each town who had been engaged by the
surveyor as rodman was also instructed about recording the
maximum water levels of a possible ftall flood using sprav

paint on immovable objects near each cross-section.

Other Information

Documentary information, mostly from the files of the
Department of Environment and Lands is compiled in Appendix
I. Appendix II contains bridge plans from the Department of
Transportation and Communications.

JOB_DIARY

November 18 - Appleton/Glenwood and Glavertown

Weather: Miserable day with heavy rain in the morning and

cold northerly winds.
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JOB DIARY (Cont’d)

Work Done: Obtained the remaining historical tlond data in
both Glenwood and Appleton. Finished up the tield program
for Glenwood/Appleton and then moved on to ilavertown,
Ditftferential level survev to re-establish hench marks was
completed from highway bridge up to the old abandoned paper

mill,

November 19

Weather: Rain mixed with snow with temperatures +1%,

Work Done: Finished up the bench mark transfer to cross-
section 9. Carried out water Jlevel survev ot all the
sections. Completed an extra cross-section on the lower
portion ot the river (Cross-Section 4.5).

November 20 - Glovertown

Weather: Light snow and light winds and temperatures at -

'5”

Work Done: Interviewed residents ot tlood prone area ftor

historical flood information.
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FIELD PROGRAM

SETTING UP

The field program for Glovertown was carried out from
November 18 to November 20, 1988. A walk-over of the site
had previously been done November 14 with G. Holder {(LaSalle
Hydrologic Laboratory), R. Picco Canada-Newfoundland Flood
Damage Reduction Program and P.C. Helwig ({ ShawMont
Newfoundland Limited) in attendance. All sections that were
surveyed under the 1986 field survey program, performed by
the Department of Environment, and Lands, were visited to
confirm their location and to search for of bench marks in
the vicinity of each cross-section. The location of the
sections were easily reestablished with the aid of the
project map but all signs of the.bench marks had been

obliterated (see Figure 2.1).

G. Holder, from LaSalle Hydrologic Laboratory, recommended
that an additional section be made in a wide section Jjust
upstream of the highway bridge in order to completely

describe the river for their modelling program.

LEVEL SURVEY

A level survey was performed from a geodetic bench mark
located on the highway bridge |Monument #76F495] at the
mouth of the Terra Nova River, with an elevation of 7.881
m. From there elevations were transferred to bench marks
near cross-sections that were surveyed in 1986, and to a new
cross-section, cross-section 4.5. A differential levelling
loop including all bench marks was completed with a closing
error of 0.005 m in a traverse of 2.5 km. Bench mark

elevations are summarized in Table 2.1.

2-1
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LEVEL SURVEY (Cont'd)

Water levels were measured by differential levelling trom
cross-section bench marks, on the atfternoon of November,

19th, when tlow was 45.0 m3/s, see Table 2.2.

CONEFIRMATION OF PREVIOQUS SURVEYS

A check was performed on the surveyv notes that had been
supplied by the Department of FEnvironment for the 1986
survey program. The notes appeared to be caretfully done and
arithmetic checks applied in accordance with nsual practice.
As a further check, cross-section 4 was resurveyed. No
significant difterences between the new and old cross-
section were noticed. The sections were then replotted and
the new water levels from this field program were
superimposed on them (see Tables 2.3 to 2.5 and Figures 2.2

to 2.13).

INTERVIEW SURVEY

During the ftield survey some ot the residents in the tlood
prone areas were gquestioned about past tflooding events. Thev
were asked to indicate the best of their recollection, where
the tlood waters had reached during each of these tlooding
events., They were also asked if theyv had any old photographs
ot past tloods. Information on previous water levels
obtained in this survey were plotted up on the detailed

base mapping {(in envelope pocket at end of the report).
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TABLE 2.1
BENCH MARK ELEVATIONS

B.M. #’s ELEVATION REMARKS

BM #1 7.881 Geodetic Bench Mark =z76F4935

TBM #2 3.541 Top of hydrant near Leonard Wartield’s
house

TBM #2 3.131 Top of Hydrant near Lou Briftit’s
garage

TBM #3 . 8.051 Rock at intersection to Mill Road

TBM #4 12.081 Rock near Transmission Line, river

side of road

TBM #5 8.071 Brass plug at gauging station

TBM #6 : 4.526 Rock Near Shore at Cross-Section 9

TBM #7 8.236 Concrete base of round towers - Old
Mill

TBM #8 4.676 Top of embedded eye bolt at Cross-
Section 7

TBM #9 4,636 Top ot bedrock outcrop U/S ot old dam
structure

TBM #10 1.886 Top of boulder near shore at Cross-
Section 5.5

TBM #11 2.861 Rock =-20 m from shore near Cross-

Section 6
TBM #12 1.146 Painted Rock near House %1
TBM #13 2.631 Base of Forbe Adams House



TABLE 2.2
GLOVERTOWN FLOOD RISK MAPPING

TERRA NOVA RIVER

FLOWS & WATER LEVELS (by section)

SECTION # WATER ELEVATIONS FLOWS
(m) (m/s)

1 0.49 45
2 0.50 ' 45
3 0.51 45
4 0.53 45
4.5, 0.57 45
5 0.58 435
5.5 0.72 45
6 1.88 45
6.5 3.08 45
7 3.16 45
8 3.94 45
9 4.10 45

Note:

1. Water levels were measured by diftferential levelling trom

cross—-section bench marks.

2. Flow was measured fro the Water Survey of Canada gauge on
the Terra Nova River near Glovertown (2YS005).
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FIGURE 2.1

Location of X-Section on Terra Nova River
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GOVERNMENT OF NEWFOUNDLAND AND LABRADOR
DEPARTMENT OF ENVIRONMENT
P.O. Box 4750

St. John’s, Newfoundland
AIC 5T7

In Reply Please Quote
File Ref. No.

525

1984 07 17

Glovertown South,
Terra Nova River Ice Jam Monitoring.

1.

Background Site Data

A data report should be prepared summarizing

historical hydrological and meteorological data.

Most of the information should be available from

AES and Water Survey of Canada Records. Local
observations shouldbe used to supplement the infor-
mation. The following would be a sufficient starting
point.

1.1

Historical Data

Site inventory - location of all nearby met, and
hydrological stations shown on a large scale
map (Gander, Terra Nova Park, Comfort Cove, etc.)

List of all available data at the above stations
Summaries of data using tables, charts

- daily temperature - min-max.

- monthly summaries

- daily precipitation - rainfall intensity

- snow accumulation

- flows at upstream location

- analysis of peak instantaneous runoff

- table of previous ice jams, i.e., 1984 and
2 previous occasions

. /2



2.

- obtain general topographic information i.e.,
basin characteristics

- obtain plans and profiles of bridge across
river (D.O.T.)

1984 Flood

Obtain data leading up to 1984 flood. This
is a summary of the above (l.1) specifically
referring to the period preceding the ice jam
to the clearing of the river.

Include - air temperatures, degree days
- precipitation
- statement of conditions

Obtain survey data to tie in water surface data
from flood with general river elevations.

Summarize ice clearing events and blasting
procedure used in 1984.

Hydraulic Data

Obtain by surveys and from 1:2500 scale maps and
air photos

~ Ccross sections

- profiles

- manning's n values

- observed flow rates & velocities

- tie in with benchmark at bridge and survey in
a location for a crest gauge (see map).

Ice Break-Up Observation

In the event that a professional observer is at

Glovertown during spring break-up or during a flood

a prepared list of possible observations should be

in hand. This will help to prevent missing important
observations. Also topo mapsaerial photos and re-
ports should be available at the site.

2.1

Normal Spring Break-up

- background data from local observers regarding
type of ice, weather, extent of break-up

- at time of observation - type of ice, water
surface elevations, where ice goes into the
Bay, extent of ice upstream if any

./3



Flooding Event

If there is flooding in addition to the above
survey and/or mark flood lines on properties
and buildings, take photos

Prepare a summary of damage and affected
utilities i.e., flooded roads
Contact responsible persons in area (Have

a list prepared and check off).

- RCMP

- Town Council - Mayor

- Dept. of Transportation for equipment on

standby

- Ice monitor if there is one designated.
Assess and recommend immediate remedial
measures using emergency procedure plans.
i.e., construction of cofferdams, clearing
of ice, diverting flows

Ice Monitoring Program

Prepare a plan for regular ice monitoring for

emergencies
establishing preventative measures
general knowledge enhancement

Staff or Crest Gauges

2.2
3.
use in
3.1

2
3.2

1l at bridge
1 upstream but below rapids
1 possibly above rapids

locations -

initiate daily observations during events
but weekly otherwise

explore possibility of having a recording
gauge at one site

Freeze-up

Have a paid or volunteer observe formation
of ice.

harbour area

- upstream of bridge

- upstream of gravel pit
- at highway TCH

To include

record extent of ice cover at all locations
record flows, temperatures, precipitation
note any ice movement ie., pan ice or frazil

.../t
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3.3

3.4

Mid Winter

- obtain ice thickness weekly at above 4 sites
get 2 x weekly prior to break-up if safe
- visual

Spring Break-up

- See Section 2
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GOVERNMENT OF NEWFOUNDLAND AND LABRADOR
DEPARTMENT OF ENVIRONMENT
P.O. Box 4750

St. John's, Newtoundland
ALC ST7

In Reply Picase Quote
File Ret. No
525

1984 07 17

Glovertown South,
Terra Nova River Ice Jam Monitoring.

1. Backgreound Site Data

A Jata report. should be prenat¥ed summarizing
historical hydrolovical and metectclogical ¢ata.
MOSE Of tne intormaticn should be nval1 able from

- =~

AES and Water Survey of Canada Records. Loca

cbservations shouldke used to suprtlement the infor-

ma flun. The following would be a sufficient starting
int.

)

h

N¢

1.1 tcrical Data

112
n

LA
-

Site inventory - location of all nearbvy met, ard

hydrologlcal stations shown on a larze scale_ -
mao (banQeL, Terra Nova Park, Comiort Cove, etc.)

List of all available data at the abocve stations

. N : ; v
Summaries of data using tables, charts

- daily temperature - min-max. V

- monthly summaries M

- daily precipitation - rainfall intcnsityV

- snow accumulation V . T

- flows at upstream locatlon A Tt
- c z_*_‘;"'_‘/ g

- analy51s of peak instantaneous IU O EEN

- table of previous ice jams, i.e., 1984 and

2 previous occasions

W;(, Ojb_ ’nwma—o (/\«\-(Q,.pr'm a.,‘t brpa{(ulod——
.. /2



- obtain general topographic information i.e.,
basin characteristics

- obtain plans and profiles of bridge across -
river (D.O.T.) 4 cho LY pudbose ‘L .
. . CMN_J'{’ \L- ress ot
1.2 1984 Flood wrH, PeT
TS
Obtain data leading up to 1984 flood. ThlS N iwlor. om dams
is a summary of the above (1.l1) spccifically By I,
referring to the period preceding the ice jam ﬁ" f .
to the clearing of the river. bou A fwhn te-
. ' /MQMA//vqui
Include - air temperatures, degree days W} e ve (r
- precipitation B Ll(
- statement of conditions 0 »
_QLO)\ ?,r f— boss'h—Q.&/w‘T -4 eg\'d g \,_E(‘A___
Obtain survey ddta to tle in water surface data '

from flood with general river elevations.

Summarize ice clearing events and blasting V/
procedure used 1in 1984.

1.3 Hydraulic Data

Obtain by surveys and from 1:2500 scale maps and
alr photcs - -

- cross sections

- profiles

- manning's n values

- observed flcw rates & velocities

- tie=in with benchmark at bridge and survey in
a location for a crest gauge (see map).

2. Ice Break-Up Observation

In the event that a professional cbserver is at
Glovertown during spring break-up or during a flood
a prepared list of possible observations should be
in hand. This will help to prevent missing important
observations. Also topo mars,aerial photos and re=.
ports should be available at the site

2.1 Normal Spring Break-up

- background data from local observers regarding v/
type of ice, weather, extent of break-up
- at time of observation /tvﬁe of 1¢ey water
surface elevations, where 1ice goes 1nto the
Bay, extent of ice upstream if any . H
ol

CK+\NCW 'T Cec e,bs v‘oJQJ_
. . /3



2.2 Flocding Event
= If there is flcoding in addition to the above
survey and/or’mark flced lines on properties
and buildiAchy take photos h L
- Pregpare a summary of camage and affected A QLLHQ
utilities i.e., flooded rcads / dtens i~
- Contact resconsible perscns in area (Have Y TVES
a list prepared and check cff). L .
- RCMP L vl ‘F
-~ Tcwn Council - Mayor \
- Dept. of Transportation for ecuipment on \Cufoﬁufw
standby | kaSn
-~ Ice monitcr 1if there 1is one designated. )
- Assess and reccmmend immediate remedial ‘ : ‘VMAw Koy W L-
measures using emergency prccedure plans. Lo
i.e., construction of coffercdams, clearing pref Len CE
of ice, diverting flows *6 et
Cy
¥ Cﬂ"‘{% dvr](»;
/
2, Ice Monitcrincg Procranm
Pregpare a plan Zcr regular ice meonitoring for
use 1in
- emercercies E .
- estatlisning creventative measures
- generzl knowledge enhancement
3.1 gtxff c¢cxr Creszt Gouces
2 loczticns - 1 at bricdce
l-upstream tut belcw rapicds
1 rossikly accve rapicds
: oy more Heﬁum
- initiate <ailv,cbservaticns curing events A—
Lut weekly ctherwilse
- exrlcore possibility of having a reccrding
cauce at cne site
3.2 Freeze-uon

Have a zaid or volunteer cbserve formaticn

of 1lce.
To include - harktour area v
- upstream oI bridce v {
- ucstream of gravel pit~§ - YS%
. . — \ A}
- at highway TCH % g
- i >
record extent of ice cover at all locations ! %ﬁ \SQ
record flows, temperatures, precipitation ' mdﬁ‘
notz any ice movement le., £an 1cCe or frazil o

. . /4
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3.3 Mid Winter 0{ A/zw,,,b L ““L“?J.“}{C L o
- cbtain 1ice thickness yggkl¥iat above 4 sites
get 2 x weekly prior to break-up 1f safe
- visual ‘41~}f g@ﬁxo

3.4 Spring Break-up

- See Section 2
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GOVERNMENT OF NEWFOUNDLAND AND LABRADOR
DEPARTMENT OF ENVIRONMENT

P.O. Box 4750
St. John’s, Newfoundland
AlIC 5T7

in Reply Please Quote
File Ref. No.

1984 02 20

MEMO TO: Dr. W. Ullah, Director, Water Resources Division
FROM: Martin Goebel, P. Eng., Water Investigations Branch

RE: Flooding of Terra Nova River at Glovertown, NF

Department of Environment officials (Mr. M. Goebel and
Mr. D. Hansen) arrived in Glovertown on Wednesday, February 8,
1984 at 2:30 p.m. Mr. J. Greer was contacted at the R.C.M.P.
station in Glovertown and an immediate inspection of the site
was carried out.

Cause of Flooding

Heavy rainfall which occurred on the weekend prior to the
flooding, resulted in the rising of water levels in the Terra
Nova River. It is estimated that approximately 1.5 km of ice
broke loose. This ice jammed at the outlet of the river where
the depth of the channel is reduced and where the presence of
sea ice further restricted flow. The production of frazil ice
and additional floes of surface ice were contributing to in-
crease the density of the jam. The situation at that time was
as shown in Figure 1.

The increased water level in the Terra Nova River was
causing water to spill over the banks at several places. The
worst was at a 20' wide box culvert (A) where evidently the
normal side channel was completely inundated and water was
diverted overland (B) and was flooding the houses at (C). The
church (D) as well as some municipal buildings were in danger
of being flooded from water flowing over the banks at (E).
Approximately 2" of water was crossing the highway at (F).

/2



Decision to Proceed with Blasting

The decision to give environmental approval to proceed
with blasting was made by Mr. M. Goebel. The plan for blasting
was to create a channel through the middle of the jam starting
at the downstream end. It was anticipated that there was suf-
ficient open water to contain the ice and that there was suf-
ficient hydrauliec head to take some of the ice under the sea
ice sheet. The actual blasting would not take place until the
following day (Feb. 9). It was intended that the blasting op-
eration would involve the use of a helicopter and that the
charges were to be placed on the ice surface.

Further Investigation (see photos)

Further details were investigated by walking along the
shore of the ice jam area north of the bridge and by travelling
upstream to the point along the Terra Nova River where the ice
cover started. By approximately 5:00 p.m. there was little
change in depth of water in the vicinity of the flooded houses.
Another conversation took place with Mr. Greer and the decision
to carry out blasting was confirmed. It was stressed that any
changes in the planned operation were to be communicated to the
Department.

Blasting Operations - February 9

Department of Environment officials (Mr. M. Goebel and
Mr. R. Picco) arrived in Glovertown by 9:15 a.m. It appeared
that overnight the water had risen between one and two inches
and water was now crossing the road at point (E).

The blasting began at 10:00 a.m. The procedure was to
transport four 25-pound bags of explosives to the ice. These
were detonated by lighting six min. fuses at approximately
30 sec. intervals. The explosives were laid on the ice surface.
The charges were not entirely effective because there were no
boosters. Also, some of the charges failed to explode. Un-
exploded charges were detonated in the next round by placing a
new charge on top of the old charge.

A break in the blasting operations took place at lunch
time to allow school children to go outside. A visible channel
had been cut by this time.

Blasting again commenced at 1:30 p.m. Boosters had ar-
rived by this time and the charges were significantly more ef-
fective. By 3:30 p.m. all but a few blasting caps had been
used up. Blasting operations ceased and Mr. M. Goebel flew
over the jam to observe the progress. A significant channel
had been created but more important, a small fracture about
four inches wide and running at right angles to the flow

../3



direction was observed in what was previously compctent shect
ice (see Tigure 2).

The ice jam broke at approximately 4:00 p.m. The ice was
now displaced into what was previously the open water area.
Water levels dropped approximately 12-18 inches. The flow of
water around the flooded homes had changed direction and the
highway was completely free of water. The situation at this
time was as shown in Figure 3.

Subsequent Water Level Changes

The water levels increased approximately three inches by
10:30 p.m. By 7:00 a.m. the following morning (February 10)
there was a further increase in depth of approximately one inch.
The cold temperatures overnight had frozen ice along the shores
of the inundated areas. It appeared that there was more ice in
the jam area then there was previously.

Fly-over at 9:30 a.m. - February 10

The Honourable Hal Andrews arrived by helicopter and was
briefed about the situation at that time. A fly-over of the
area confirmed that an additional ice sheet had broken loose
upstream and was piled up against the jam. Water flowing through
the box culvert was still flooding the area around the two houses.
A site was identified where further blasting could be effective
if necessary.

By about 11:00 a.m. it was evident that the water levels
were no longer rising. The R.C.M.P. were advised to monitor the
water levels closely as there was a possibility that if more ice
broke loose from upstream it could cause more flooding. However,
the cold temperature and lack of precipitation was contributing
to a decrease in flow in the river and water levels were ex-
pected to gradually go down.

Department of Environment officials left the area shortly
before noon.

Mo Snstt”

Martin Goebel, P. Eng.

pt
Attachments
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Glovertown buildings threatened

~Fhars. fob 9/39

Euen;nj 7e/eyram

Emergency declared
“in face of flooding

A state of emergency was declared in
Glovertown this morning as the ice-
blocked Terra Nova River shifted from
its regular course, threatenlng homes
and businesses.

Mayor. Caleb Ackerman told The

" Evening Telegram that he called a

meeting of the town council at 7:30 this

" morning and after extensive discussion

a resolution was passed declaring a state
of emergency, which went into effect at
8:15a.m.

Ackerman said the ice blockage, just
below the bridge joining the southern
part of Glovertown with the rest of the
community, has been bullding up for
several days.

He said that early this morning the
river was beginning to change course —
from the mouth of the river, in the har-
bor at Clovertown, toward a road known

" locally as Hangabrook Road.

Ackerman said the water from the

river had already flooded the basements .

of two homes and the Salvation Army
Citadel and was threatening 15 other
homes and a number of businesses.

The two homeowners, Richard Moss
and Norman Smith and their familiies,
had moved out of their homes Monday in
the face of the flood threat and since then
they have been trying to pump out their
basements.

Ackerman said a three-man demoli-
tion team from Badger, under John
Greer, director of emergency measures,
was to biast the ice in the river harbor,
and then the river mouth this morning,
with the aid of helicopters.

Ackerman said the Terra Nova River
Is the third fargest in Newfoundland and
the {low is very powerful.

RCMP officials were standing by to
ensure residents keep weli clear of the

blasting areas, he said.

“We can only pray and hope the
blasting will relieve the pressure, if not,
Idon’t know where we're going."’

A transportatlon department official
in Grand Falls said Wednesday night
that three of four roads In the Bay
d'Espoir area, closed during the past
five days due to torrential rains, had
been reopened.

The official said the Conne River, Her-
mitage and Harbour Breton roads were
reopened Wednesday but the road to
Pool’s Cove is stili impassable.

He said more than 150 miliimetres of
rain feil on the area the last few days,
and combined with melting snow, wash-
ed out many roads in the area.

He said motorists were urged to use
caution when driving in the area because
of soft highway shoulders and roadbed
damage.
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GOVERNMENT OF NEWFOUNDLAND AND LABRADOR
DEPARTMENT OF ENVIRONMENT

ST. JOHN'S

In Reply Please Quote
File Ref. No,

1984 02 13

1Py
, /'./'-\/.
MEMO TO: Martin Goebel, %/Z/V
Water Resources Engineer.

FROM: David Hansen,
Project Engineer.

RE: Glovertown Flooding.

Please find attached a short report on the flooding
in Glovertown. The report is based only on the ob-
servations we made of the situation on the afternoon of
February 8th, 1984, when we were both at the site. Some
background weather information is also included.

I hope you find the report satisfactory.
Yours truly,

ﬂm d Hawenr

David Hansen,
Project Engineer.

DH/sjd.

Attachment (1).



Glovertown Flooding, February 6-9, 1984

(1) Weather Conditions Preceding Flooding

During January, 1984 the average temperature was
9.47C, which was 3.27°C below normal. These low tem-
peratures caused the build-up of Terra Nova River flows
into Alexander Bay at the community of Glovertown
South. On Saturday, February 4th at about 0800 hours
the temperature rose above 0°C and stayed that way
until approximately 2000 hours on Sunday, February 5th.
In this period 52.0 mm of rain was record by the Gander
weather office, including a six hour burst of 38.0 mm
between 0800 hours and 1400 hours on Sunday February
5th. (See graph attached).

(2) Site Conditions, Wednesday, February 8th

Martin Goebel and David Hansen arrived at the
site at 1430 hours. We observed that the ice jam
which was causing the problem had formed in the mouth
of the river and that it began about 70 m downstream
of the Terra Nova Road bridge over the river (See
sketch of flood damaged area).

The ice jam was causing water to flow to the west
after passing under the bridge and was flowing around
the residences of Mr. R. Moss and Mr. N. Smith (the
yellow house and the white house labelled in the
sketch, see also photograph A). A box culvert located
about 25 m from the bridge was flowing full and was
also contributing to the flooding around these two
houses.

Water was also seen flowing to a depth of about
6 cm and a width of about 20 m over Terra Nova Road in
front of the Salvation Army citadel (see photograph B).
Boards had been placed against the basement windows
of the church because of the water on the east side of
the building. The captain's residence nearby also had
some water around 1it.

After noting the height of the water on the yellow
house (see sketch) we traversed a reach of the east
bank about 200 m upstream of Garden Point. The ice
within 20 m of this bank was smooth, with the water flowing
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both under and over the ice. 1In some places water
spurted up through breaks and openings in the ice.
Beyond the zone of 20 m of smooth ice the ice was
broken and irreqular. The pieces of irregular ice
were up to 3 m in diameter and were about 30 cm thick.
Photograph C was taken from near Garden Point, looking
toward the bridge. Photograph D shows the ice jam

as seen from the bridge.

We then travelled south on Hangabrook Road.
Not far from the intersection of llangabrook Road and
Terra Nova Road we noted a flooded storage yard owned
by Nfld. Light and Power and an inundated playground.
Both of these areas were between Hangabrook Road
and the river. The forest floor behind these two
areas was partially inundated. This inundation
seemed to extend from behind the Salvation Army
church to just downstream of the o0ld mill. (See
map attached).

About two kilometers upstream of the Terra
Nova Road bridge the river was ice covered, but
we could not get to the normal shoreline to look at
the condition of the ice. The river appeared to be
one to two metres above its normal stage, judging
from submergence of tree trunks. The tree trunks were
submerged on the bank to a distance cf aboutl0 m
in from the "normal" shoreline.

Further downstream, next to the o0ld mill we noted
that the river was open. There were dramatic rapids
both upstream and downstream of this location. There
were also roughly one dozen vertical concrete piers
in the river which were at one time associated with the
mill. It was evident that if ice did come from the
iced-over areas further upstream, it would be well
broken up by the two sets of rapids and the concrete
piers in the river.

(3) Assessment of the Situation

It was obvious that the warm temperatures and
the swelling river had caused ice upstream of Glover-
town South to break up in the Terra Nova River on Mon-
day and Tuesday (February 6 and 7th) and move downstream
and under the Terra Nova Road bridge, where it had
jammed. Besides diverting water to the residences of
Mr. R. Moss and Mr. N. Smith, the ice jam had caused
a backwater effect which resulted in the river overtopping
its west bank upstream of the bridge for a distance of
about 600 m. This overtopping was not dramatic but was
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causing some inundation of land and property, as well
as being the source of the water which was flowing
over Terra Nova Road in from and of the Salvation
Army church.

At 1630 hours we checked the water level again
at the yellow house, but no change in level was
evident. The situation appeared stable. The weather
forecast predicted no rain and more of the same
temperatures (~ -57C) for the next couple of days.

In the short term, therefore, there did not appear
to be danger of outright property loss, only some
water damage to three to four buildings.

(4) Action Proposed by E.M.O.

Mr. John Greer of the Emergency Measures
Organization told us his plan upon our arrival. He
intended to set two experimental blasts on the ice
at the lower end of the ice jam, at the level of the
ice in Alexander Bay. These test blasts would show
the areal extent of flying ice and would give an
idea on whether ice would be carried away once a hole
was created. Based on the second test blast, Mr.
Greer would judge the spacing of the next six blasts,
which were to be placed in the very irregular ice
above the location of the main channel. Mr. Greer
believed that many of the large pieces of ice were
wedged into the channel bed. The blasting area would
follow a path between the areas of open water and the
bridge (see sketch attached). Charges were to be
50 1lb of ammonium nitrate and diesel fuel.

(5) Conclusions

Although the combination of ammonium nitrate
and diesel fuel is not environmentally neutral, and
although blasting is harmful to fish and dangerous
for the people involved, we also consented to Mr.
Greer's proposed plans. The reason for our approval
was not so much because of the water surrounding the
two houses or flowing over the short stretch of the
road. The situation appeared stable and there was no
rain or warm temperatures in the forecast for the
next couple of days. Rather, blasting seemed the best
way of insuring that if another thaw and rain event
did occur, the ice which was about 2 km upstream
would not double the size of the existing ice jam,when
and if the ice came downstream. If this were to happen,
buildings on the road on the west side of the river
would probably be damaged, in addition to the Moss's
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residence, Smith residence, the Salvation Army church
and the captain's residence.




(umapnaq) o (VN oy 0F 47990 S0 LepuvL) )

. dJu.MWu.tU. S

SpeL) re& T AR O B s N

sany ‘WO ‘ung g1 Adynya 34 |
L o 9 woau s voou voay < T \ . T
_.9 e 2 - 2 » —d 49 o . JowIouw .
- 3] ““Y'o |
7 Tt m0)39 2,0 Co by - [ 5%
e \hr/ 7 =0T -
- ﬁu\mm\% MSQ ‘ ovi~ o T m\ ..u\J % s/
G oy S st 2 bosnp
! L b Yu t o/
- WEE$.0 P / .
\ A 7 . - -
5 IIW/II: o o ; . / Lr T s 0402 ﬁ o
F . (@\% T 5 4
- \/& " 02+
PN
U.Nr m& —IJ..I—
Y 3
3.
5T 3 | mm
a e : y
w. N _ D
TA Y >
N
3 >N
3 o
1 X
0
“ o
%33 |
Z« - :
z !
§g™~ |
0
)
z



[ _.
C o Y2rdMm

cosn0y  s,uwiopdvd Byt ¢ Pyiyaqg h nxq.:ju
Do ado _ned | SPOSTT Ay O pRATMITO ?o_E “y Ys
+blh;awy %u&ﬂnm /, ._7
e Ny 4 /, /
L e e e W OO L sk gy lnvlf\ — ~O Sy \_ / /18._ Janre msum\ w29
7 399143 ~ N : w
1
\ //V \ _ h
~aq ' noM
. ?o_rw. = - C, / L
' J e AL T
« pyoogduoy? WO I
“ 2331d woprq o PP \.Jaoo_b /
47 So™m \oha] reM : SN
2™ ado ‘ TLIWOTVR YV 3oy
T~ 2500 uu.()_r,,,w
KBW = ~_ 4 'Z|| —
. | Dsooy
/\.n,.v) ,|M. —_ g \U*.ind * il .4% \.wnmv..—ﬂ :d(c.w
i TN TS 5 VR
. \\ ) \ soil/ J ! A %0 ﬁfﬁlao
_ : / / \w,_.«._ 2 0ue)
: ~MYy
e y
>
=2 _\ V1 s
MfEoW S , 1/; _ A9
; z . 300
> ‘ & 2 ©
5> 7 | YIHL3DAL IIWWYLD z,ﬁ
:i.r\\ “ [ 232V 20 s3D3\d oo =1 o)
: 1 )
o " adTn933d1 N3N 3 ygooly UmorL o/ 0/L)
A N ) NI
3 > ) \ ‘pniyy oro b, »)
] o > | , ‘Y ey L 2y
5 T p Mmoo o \\\30\: 2 U
- AN | y
» \ VIR U .. — J /s
A \ ~ 7 ) DY by d%dcc_u 200
3 7 @ oo A



LIS ~ \\
A N . N —_—

L . — ‘vayoIes  SIf &:S&.:E\Qﬁu ‘w\\ S \
S S

+4° 32 Yypim pIse> Lu\_.\%

/I..\ .
N
=

7

S’ 3

/
0D WG\ i .
i _-_— T -~ —

,
—_—— AN Uimalenqe) 3P m%\.i@

pup u&mQ u3mieg Eu\okw\:m\ :

el T T
i S UMOIARLY, - —
R :..m.r...»_e_osuu‘ -

M= —t

aemasne)

" d

p - e
T — e X
Tlog . Lug\i.\ L7 DA -

Ry S R N
2T UM011940(D)

R e
| V)/.... .'. — L

c ....M\..
: :.sfu..ww. _
sbusp vy S35004 w.

. . ! O NN
ahumm 12puDx3)Y) . .. ) H.././
PowWwyv S 3Tadarw g A

i S — T3 swf ..

! “I - C AT

T mee—mmt— - L L B < s oY )

saneum(T, ~ SR
\.?rv.hul.. . . - N

un .K...\m.:_.. —% = - -

IW\L\ II\:A...H'\\..\M.NU\V:....U [ ~ R “d -_IWA— l~l

B I SRR AL s s\ -



AN fvuses 7/('0'6(/&(/
/.C'(</‘-l‘7‘

#‘Lw\ o \/'(\L G
(/A '/"'»‘t‘“L

WA

17 rocc
M
/) e et
[ B O




DRAFT

INTRODUCTION

Between 0200 hrs on Sunday, February 5 and 0900 hrs
Monday, February 6 the Gander weather office recorded 55.4 mm
of rain. This included a six-hour burst of rain of 38.0 mm
between 8:00 A.M. and 2:00 P.M. on Sunday, February 5. Un-
seasonably warm temperatures reached a high of 8°C after
midnight, early Sunday morning (see the attached graph of tem-
perature and rainfall). The warm temperatures and the swelling
river caused ice upstream of the Glovertown South bridge to
break up in the Terra Nova River. This ice moved downstream,
under the bridge and formed an ice jam about 60 m downstream
of the bridge. This caused water to be diverted toward the
residences of Mr. R. Moss and Mr. N. Smith (see photograph A
and the sketch attached). It also caused a backwater effect
which resulted in the river overtopping its west bank upstream
of the bridge for a distance of about 600 m. This overtopping
was not dramatic but did cause the forest floor to be submerged.
Water from the woods came out in the vicinity of the residence
of the Salvation Army captain and was flowing over the road to
a depth of about 60 cm (see photograph B and sketch of area).

The width of this flow was about 20 m.

SITE INSPECTION & DISCUSSIONS WITH E.M.O.

Martin Goebel and David Hansen arrived at the site at
1430 hrs, Wednesday, February 8. At thé Glovertown RCMP de-
tachmént, we spoke with John Greer of the Emergency Measures
Organization. He briefly described the situation and told us
that he had received permission to proceed with his plans from
the director of the Water Resources Division.

Mr. Greer took us to the bridge over the Terra Nova River



At 1630 hrs we again checked the water level at the
yellow house, but no change was evident. At 1700 hrs we checked
in at the RCMP detachment office and spoke with John Greer.
He informed us that he would get an aerial view of the area
before dark to aid in evacuation proceedings. Mr. Greer
agreed to inform us of the outcome of the blasting planned for

the next morning.

fof fon ot smrtirscch 7
of /) /

/‘7&”” j“l%ov/: Rl cru o Terna 7//0'2/27 Vi

1 o e . 42[')[! /()C/
770¥€cf i Uuﬂ4§u7/7£bé€7 Z("c ( / /<)Ifrﬂ
cﬂ.fﬁ/ ‘gﬁ /Z/’/Z(:/ X{(y/)/ st el

4 y
: - - aTen] [/
A uf/; ettt o wle of /)d ‘j/ »//2 j/ /
e e Gelioeso [Pooyebreet

. v b(»@éoj;; 4 -
%ﬂq- %9/ 'f/uu SUER LoV J /&fCSf'
Z// toor Lol dl Vlese Foo aniad

. ZL;_/) ,,(/\/) [ C/ 7‘7'2 ES "/C. AN [-"‘(/4'( ) [M

LUt

@fz}fa i@ (7

. ’7 ]
LoD /ﬂutf7f1ruésf



LOP}\ c. S;@ILM ; [ cum /‘Za»w/}j‘ s p[(‘_gcymet/

T coumei (v s G chiyying 091 e LJ o Ln*ﬂ?fk‘_

'W/‘ Z vsh s oéaaw\afw ( S, “s)

- feoin yazZ e wndow=  broke fs
sead, Concltvwnectmg can sjcle.

©al T3St 9O Lduts Ell oo

— b/b/.ZV\ (("(’e ™ c,lfa/u(,/é[w'/\
(NC PN\QM\/\/\)\L L/\)Q o— 5—33 quck

Secloation 4)%7 Church

/ 0 cLCeD X / S DUCL) (’c’U N 7——_
CAM7> /L)u&%d , //b((‘/c&‘cdz\.




~—

(€S oAL G wotbie ik TORMED

[

AFTerR RLASTIV( A,

\ “
\\ (6(‘0‘\){7 m‘f‘/\ ;

|

|

\'_—“ 1 —

\C.LCJO.«M S
A Thvr&{
U"J{““’" Q‘QL\.C\." .
leo v (/Jlusf\\rxj(n NP

¢¢¢

{

\___ém;(fw\i__//x\f /~reccdsy TS,

/’\




ﬁ(@ﬂfw
l & o

— Reowadery  dawn 20 e P
\prcfm_ [duS\’ u“r\\l-e)" )\BU YOI -

M;:(\)c&\am\ ﬁlos_a, 33~ 1|

- CLQ/Q_‘(T(ODPL\I\j Fui‘r\QO‘
N
QWPDK‘ OUSE V&/Q,U_z, W"Z\,o,ooo

— back \/O‘ 6 '\HAZ \/\CLL,M Aau\L
Aouove -

— Lk ‘/H " L\.)C:G-/\ M (/\O_\"A'C_ J \/_}Q L\\/\Li
’6:' NG Les

'—Mc)‘(* \Q»«J_U_ Mom on b—&\_‘l‘l& Vl\‘(.o_ﬂ-»)\

— deor<  woonm ‘o ;)Z«GQ-L‘

- R shuds Qe o cen T )

LW ./b‘i‘l‘s Csu"f‘.) BN qﬁ'our&d Qor‘\c/wji
_Q.DJR‘\ (\LJ/> C,U\/\(.Q ¢ oneredL VCJ(\-CC.(LS(_



. ) -
NQ/ bn)ﬂh\U W\v %rn.. JJN,_ﬁ~ J).r\v)JM..W
QW Au.*k.:n._s lw)ﬂ.;J/\u :/ 322%P)
“R1OM WIOW “sunv) ) .

S, Ssal,f

250 (N

Aoy 2o
Yooy o 22 ~o

QMo M)

S
‘ —_———
s V2 L. 4D WY = \
onmMm oD SM —2nauy? \\ V230D A
e AW T O T s o

Y anw ~ — K
GnoalS SV \\/ ,

J Loy DMA_

| |
\ ! {
/ L 9 aA Fooo !
X l#. YO équu /_.

/ . IvWy0D \Jdéﬂ— /_

N\ EEANRE |

\ A ,__.
\ ¥

«:&




0O

-~

~

-

;;<C)C( C'(i"l (_," /C"/dcc"-w A] h : -/C)

-
O & Y ererns dé\

fQ(DC'MG(E 4?7

/&Zfﬂvcé.er/- -

7 -

) '
,C»Q;Ta;,] é.

/{'If 5;,/*’ Cc C/I* -‘(‘ L.,/ 7(-: a2, O G \,1’ <

7/¢eqé crs ;é-L\

-

~
-

\.(Cf/Lw (/7,.}\93_)\ -~

Cee el @ AAS

/@7‘_@ PES Q _(\; ;
g/ﬂde( L<6

/‘D’“ U//c‘&, a X

I é?c'._”f

jd; e

r
e 783("(:‘, 7 é%(./‘r- /> 3

af' =

~ L

{c A—\fa/

/Lﬂ /) /4(‘(; =7 ?‘>' 3o

(O e

C /’Aou,,

el A

. T

&

)
_'54'7 7%'7 7 T/Of-g G ED P, M’f



. ~ Y
~ .__.-LC_OU)(:,‘( “3 ' S Kot . ..':,J-ffl,"q-’/ w2 B2 ./ N 7 v a
. v ' s o~ - -, [ ~
- %(Q—S Cine o6 ner s @, [O.O / AC‘}'.-./‘»;J (s e
— ’ -

~ \ y
SV o= Aecct el ’/;&’"“{Q
| _ L

. ! ‘ . s 7 e
— P) ,\G;'&(;é {—‘JJ‘ PRSE T - DO e ) e < fl ERARATERY < é'( ¢ fe it~
/
6‘6‘56,._‘o—-) <__.¢,_‘__é/;p oS ('?‘ (/f )‘\
v

» .F-’ /‘ A /’
- 9 2 s (esgier L Co =ity
) . ) o 3 , - ?;. .‘,“
S e ("/ C_é,‘/) e 2w c}/' £ - (.‘7.?’" /f e T
) oo 7 7.
. Cmme T2 O Tz e e =
v » 7 ’
- O byt o
< ( @ e )
B ey \\'
T g e
Ve T
A
S |
. ! _.<7\t."\“‘,(’.
Z pl T ;
C e \
- /
/
-4
L/W\"'
ro
: é../\..
v
- - T’ - < e
//f%ea»(’z N (A S AR D Pt wiileens 7O
o~ v - ’ ¢ ‘. ~'! 'k '
T e (o sele - . oo~
z, \j

. ’ 7
pie oels Aoum

- Qex //"'r ;-'/D’A U‘/OL’\



N

/ - {C k)
o e . Cprent s
.}l ) . . |
.,—L) a Sl ¢ ey Ot L ‘“(C‘M e IC)//
: | .
v
[ 4

A

-

<
/Zc.'J e adi [Cemen

™

i, ~ 4) ; ‘
: o} . / ' .

Meosiow - Ylarlni, 2w ..
/

_ . " St
é:(:. CC":(, \/‘_-——l.-.a A N \(? )

‘

o~ ’o 4 ! -'I, 2
Cailied Nz



APPENDIX IT

BRIDGE PLANS

Glovertown - Traytown Highway
Sta 199400 to Sta. 211400

through Glovertown

Terra Nova River Bridge

Terra Nova River Bridge:

Culvert Layout & Reinforcement





