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» 1.0" 

This annual construction report, prepared by the Water Resources Branch of the Ontario 
Region, is for the fiscal year 1991/1992. 

'
' 

The purpose of this report is to detail the construction activities within the Ontario Region’s 
hydrometric and sediment network of 410 stations. 

The network is operated and maintained under the terms of the Federal/Provincial Cost Share 
Agreement. The cooperating partiesof the Agreement within the Region are: Environment 
Canada, Ontario Ministry of the Environment, Ontario Hydro and Ontario Ministry of Natural 
Resources and their associated 38 Conservation Authorities. 

Funds for the con_struct_ion activities are provided for under the Cost Share Agreement. The 
capital cost of constructing new stations and the upgrading or major maintenance of existing 
stations is the responsibility of the requesting or ownership party. General maintenance at 
individual stations is charged to operation and maintenance funds and the expenditures contribute 
to the unit station operating cost for the network. 

Environment Canada provides the basic water level recorder for all new stations. Any additional 
or specialized equipment is the responsibility of the requesting party. a 

'

' 

Projects and priorities are established with the cooperation of and in consultation with the Cost
A 

Share Agreement members and/or their agencies. 

Under a separate Memorandum of Understanding: between Environment Canada and the 
Canadian Hydrographic service of Fisheries and Oceans Canada similar activities are carried out 
with regard to water level gauges on the Great lakes and connecting waterways. 

Construction activities are divided into four categories: 

1. Field Inve§t_igations_ 

Reconnaissance, surveys, preparation of plans, meetings and correspondence to obtain 
approval to construct new hydrometric install_a_tion_s or to upgrade or maintain existing 
stations. 

Installation of stilling wells, intakes, instrument shelters, artificial controls, cableways,
i 

access roads, and verticalcontrol markers. 

3. Upgrading 

Construction of controls, erection of larger" shelters to house more sophisticated 
instruments, installation of‘ electrical and telephone service at existing" stations, installation 
of sediment sampling apparatus and other appurtenances.
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4.“ 

General maintenance carried out at existing gauging stations. (Does not include minor 
repairs done by hydrometric field staff.)

A 

2.0 
T 

QONSTRUCTION PROGRAM: 1991/122 
During the fiscal year thirty one (31) field investigations were carried out to select new 
installation sites or to assess current sites for upgrading or maintenance. 

Seven (7) new con_struction projects were completed by IWRB Staff or were carried out jointly 
with the requesting agency. 

'

. 

Five (5) upgrades were completed by installing and/or erecting larger instrument shelters. 

Twenty nine (29) maintenance projects were carried out that ranged from channel improvements 
to replacing heating cables. 

2.1 Definitigns for Proig t Co'st.Breakdgwn 

The following is an interpretation of the headings used in this report for station cost breakdown: 

Salaries 

Hourly rate of pay for engineers, supervisors, foreman, terms employees and 
hydrometric personnel associated with fieldinvestigations, construction, upgrading and 
maintenance of the stations in this report. V 

Materialszsuppligs 

Instrument shelter, stilling well, plumbing and electrical materials, concrete, gravel/fill, 
lumber, steel, excavating machinery, rental equipment and contract services. 

Meals Accommodation 

Living expenses for field personnel. 

Trans ‘on 

Cost. of operation and depreciation of government owned vehicles, shipping and freight 
charges, ferry charges and airfare,



Annual Construction Report 1991/1992 
p 

' 

_ _ _ 
.13. 

2.2 flu‘ipment..and Personnel 

One standard Suburban equipped with a roll-out bed, mounted vice, trailer hitch, heavy duty 
suspension, and a safety screen installed for personnel protection, and a one-ton crewcab pick-_up 
equipped with fiberglass cap, tailgate mounted vice and trailer hitch were used to carry out the 
construction program. ’ 

Two heavy duty boat trailers modified to carry stilling wells, intake pipes-, hydro poles, and 
instrument shelters were used to transport equipment" and material to the job site. 

Tools include an air operated pavement breaker equipped with a pile driving head, electric: 'skill’ 
"saws, electric drills, hammer drills, pipe threaders, grinders, 3 ton and 34 ton pullers, 
oxyacetylene cutting torches, 120 volt gasoline generator and other necessary hand tools. 

Work was performed by the Construction Supervisor, Construction Foreman, Construction 
Laborer and on some projects assistance was provided by the Hydrometric Section. Projects 
solely carried out by’ the hydrometric staff have been noted as such in the project description 
section. Excavating equipment with operator, compressors, scuba divers, and other specialized 
services were rented on an hourly basis under service contract. M,at_eri_a1,s such as fill, concrete, 
riprap and lumber were purchased by service contract, or Field Purchase Authority.

A
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TABLE 1 

Annual Construction VReVpor't 1__§91/199_2 

FIELD INVESTIGATION EXPENDITURES 1991/1992 

Black Creek near Bourget 
Bear Brook above Bourget 
Big Creek near Walsingham 
Sydenham River at Strathroy 
Dingman Creek below Lambeth 
Thames River at Ingersol

_ 

Thames River at Woodstock 
Cedar Creek at Woodstock 
Whiteman’s Creek near Mount Vernon 
Goring Drain at Concession 13 
Spencer Creek near Westover 
Inisfil Creek near Alliston 
Nottawasaga River below Edenvale 
Mad River below Avening 
Kettle Creek above St. Thomas 
Catfish Creek near Sparta 
Jackson Creek at Peterbourgh 
Vermilion River near Val Caron 
Moose Creek at Levack 
Serpent River at Outlet Dunlop Lake 
Lake Erie at Port Colbome 
Redhill Creek at Hamilton 
Big Forks Creek near Wainfleet 
Shelter Valley Brook near Grafton 
Trent River at Trenton 
Black River near Actinolite 
Pine River at Lurgan 
Hamilton Creek near Holland. Centre

_ 

Eramosa River near Eden Mills 
Pine River near Everett 
Ganaraska River near Kendal 

1 

--->

| 

Cost ($1 

$ 478.13 
1,770.40 

571.65 

167.75 

336.25 
137.95 

1,143.48 
256.95 
215.27 
215.27 
215.27 
331.48 

' 81.06 
118.65 

175.79 

160.02 

639.52 
143.81 
427.98 

TOTAL 86.68
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. TABLE 2 ' 

NEW CONSTRUCTION EXPENDITURES 1991/1992 
A 

9 

Cost (8 1 

1. Redhill creek at Hamilton $ 4,753.52 
Black Creek near Bourget 18,808.66 

3,} Serpent River at outlet Dunlop Lake. 6,019. 17 
4, Mattagam__i River at Adams Creek 27,237.02 
5. Trent River at Trenton 2,920.29 
6. Whitson River at Chelmtsford 4,659.62 
7. ‘Little Don River near Maple 1 644.99~ 

TOTAL §66a043».26
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TABLE 3 
UPGRADING EXPENDITURES 1991/199/2, 

Cost ($1 

White River» below White Lake $ 9,615.07 
Saugeen Valley Conservation Authority ’ 

5,034.17 
Attawapiskat River below Muketei River 12,774.13 
Attawapiskat River below Attawapiskat Lake 10,578.00 
Severn River at Wasdell Falls 

V 

’1 100.33 T 

TOTAL §>-”39!1Q:1.70
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TABLE 4 
MAINTENANCE EXPENDITURES 1991/ 1992 

West Hurnber“ River At HWY. #7 
St. Lawrence ‘River at Long Sault 
St. Lawrence River at Cornwall 
Lake Erie at Port Dover 
Lake Erie at Erieau 
Detroit River at Bar Point 

4 Lake Erie at Kingsville 
Stoney Creek at Stoney Creek 
Venison Creek near Walsingham 
Lake Eric at Port Stanley 
Thames River near Ealing 
Rouge River near Markham. 
Speed ‘River near Armstrong Mills 
Ottonabee River at Lakefield 
Wanapitei River near Wanup 
Lake Ontario at Toronto 
Catfish Creek near Port Bruce 
Little Dan River at Don Mills 
St. Lawrence River at Brockville 
Catfish Creek near Sparta 
Lake Erie at Port Colbome 
Lake Erie at Goderich 
Scheider Creek at Kitchener 
Lynde Creek near Whitby 
Grindstone ‘Creek near A]dershot_ 
Middle Maitland River near Belgrave 
Shelter Valley Brook near Grafton 
Kettle Creek above St. "Thomas 
East Branch Scotch River near St. Isidore de Prescott 

Cost ($1 

55 964.06 - 

2,818.63 
1,292.49 
1,489.81 
1,013.50 
3,430.37 
994.30 
213.67 
469.60 

1,225.05 
1,158.61 
1,551.45 
512.43 
659.80‘ 

3,313.68 
157.93 
448.12 
457.16 
877.50 

10,895.21 
534.38 

2,623.15‘ 
71.17 

274.81 
573.71 
822.00 
452.11 

1,058.34 - 

.756.-95 

TOTAL §4.1, 109.99
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TABLES ~ 

on BREAKDOWN OF TOTAL Em«;NDn'~UREs 1991/1992 - 

Direct Cost to Agencies‘ 

; No. of Projects - Federal. 
‘ 

Provincial Sub-Totals 
' 

F F/P P Salaries 3: O&M- : Capital Salaries .o&1v1 Capital Salaries s 0&M ‘Capital 

New Stations 2 0 2 6,703.77 0.00% 12,555.07 51,645.00. 0.00 14,812.51 :12,348.77 0.00 27,367.58 

Relocations 0 :07 3 0.00 0.00! A 

0.00 5,198.07 0.00 10,530.57 5,198.07 
‘ 

0.00 10,530.57 

upgrading 4 0 2 14,783.25 »; 0.00% -19,284.28 
§ 

384.64 0.00 4,649.53 15,167.89 5 0.00 23,933.81‘ 

Maintenance 1 1 0 1,322.66 
3 

-0.002 1,516.34 408.29 0.00» 5,117.03 1,730.95 0.00 12,633.37 -
* 

TOTAL. < 7. 1 7 22,809.68 
1 

0.00; 39,355.69 ;11,636.00 0.00 35,109.64 §=.34,445.68 0.00‘ 74,465.33 ii 

' GRAND TOTAL 8 108,911,.01 

Other Costs 

Totals 

V 

Salaries‘ ; 0&M Capital Total =§‘ 
, 

. C 
Maintenance. (included instation unit cost) 

' 

5,401.57 - 5,042.42 0.00 10,443.99 § 
. ,0 

;Fie1d Investigations 
A 4,213.30 

3 
890.68 ‘ 1,376.76 6,480.74 

instrumentation (Basic Recorder) 
‘ 

' 

0.00 
, 

0.00 11,535.73 - 11,535.73 

it 
~ jwides and Water Level stations, 

' 

. 

7,436.92 5 9,197.82 0.00 16,634.74.’ .2" 
3 

I 

. 

I 

. 

‘

* 

ETOTAL ' ' 

. 
_ 

17,051.79 : 15,130.92 12,912.49, 45,095.20 5 
I ‘ 

. 

' 

1 9 §'rOTAL CONSTRUCTION PROGRAM COST i 51,497.47 1 15,130.92. 87,377.82 . 

_ 
154,006.21 :

§ 

‘Z - -‘ -I [_i -5 - Z |- -5 ‘-| 1- -1 T 1 I. ‘- 3-



CONSTRUCTION cosrrs 
1976/ 77 TO 1991/92 

0081' X $1.000 
$500 7 1661/1661 

uodau 

nopatmsllot) 

Wnlmv 

$4004? 

$3oo—V 

$2oo- 

$1100- 

76 77 78 79 so a 82 33 84 as 6 87 as 89 90 9 
CON8"I'R_UC'|T‘ION YEAR 

~ ~ IMAINTIENANCE upenmnne 
—l NEW cowsmucnon [:1 FEILD mvesvuamnons



‘oi 

CONSTIRUCTON COSTS 11991-92 
CAPHTAL NON--SHAREABLE EXPENIDITURES 
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38% ' 
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CONSTRUCTION COSTS 1991-92 
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3.0 CONSTRUCTION PRO ECT DESCRIPTIONS COSTS 

3.1 Field Investigations 

1. 3243; F 

A survey was carried out to define the stream geometry. The data was collected 
to support an application for the construction of an artificial control. 

cosr: Salaries 
A 

C $251.28 
Meals/Lodging ' 80.85 
Transportation 146.00 

TOTAL 
_ 

s_ 473. 13 

2. Bear Brook above:Bourget 32433 F 

A field investigation was carried out to select a site for stream flow gauging. The 
station will be used for monitoring stream discharge and water quality. 

A survey was conducted to determine the effectsof installing a weir and to 
document stream parameters required for applying for a permit to install a weir-. 

COST: Salaries 
_ 

$ 945.07" 
Meals/Lodging 419.58 
Transportation 495.75 

TOTAL § 1!770.40 

3. Big Creek near Walsingham 
4. Sydenham River at Strathroy 
5. Dingman Creek below Lambeth 
6.—_ Thames River at Ingersol 
7. Thames River at Woodstock 
8.. Cedar Creek at Woodstock . 

' 9. WHITEMANS Creek near Mount Vernon .

A 

10. 32430 1’. 

A reconnaissance was carried out at the above stations for one of the following 
reasons: assess maintenancerequirements, routine site inspection, or follow up 
on previous maintenance work. 

COST: Salaries 
A 

$343.85 
Meals/Lodging 69.55 A 

Transportation 158.25 
TOTAL ‘ §571.65
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11. Spencer Creek near Westover 32431 P 

Data was collected on'—site toprovide input for applying for MNR approval to 
construct sheet steel weir. The weir will improve the quality of low flow data. 

COST: Salaries $134.00 
Meals/Lodging

’ 

. Transportation 33.75 
TOTAL 167.75 

12. Inisfil Creek near Alliston -

_ 

13. Nottawasaga River be1ow__Edenvale 32431 P 

The Assistant Regional Engineer and the Construction Supervisor examined the ' 

above sites at low flow to determine the feasibility of installing gauging 
equipment to monitor stream discharge. 

COST: Salaries $263.00 
Meals/Lodging 17.00 
Transportation 

' 

56.25 
TOTAL $336.25 

14. Mad River below Avening — 32430 P 
A 

The Assistant Regional Engineer and the Construction Supervisor carried out a 
field investigation to assess the problems experienced with the shifting stream bed 
and the resulting effect on the intake pipes. 

. COST; Salaries $105.20 
Meals/Lodging 
Transportation 32.75 

~ TOTAL 137.95 

15. Kettle Creek above St. Thomas 32431 P 
16. Catfish Creek rig Sparta 32430 P 

The Construction Supervisor and the Construction Foreman inspected the erosion 
associated with the weirs at the above gauging stations. Methods were developed 
to correct the problem. 

Subsequently, two meetings were held with the Ministry of Natural Resources. to 
discuss the maintenance work and the problem thatweirs pose to fish movement, 
and a natural water course. 

COST: Salaries $ 804,33 
Meals/Lodging i 87.40 
Transportation 25 1 .75 

TOTAL §l,143.48
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'17, Jackson Creek at Peter orou h 32430 P 

The Construction Foreman assessed the above site for access for the removal of 
built up stream bed material. 

COST: Salaries $171.50 
5 Meals/Lodging 45.45 
Transportation 

3 

40.00 
TOTAL $256.95 

18. 
' 

’ 3243112
' 

The Construction Section assessed the above site for the construction of a weir, 
the lowering of the stilling well and intakes or the relocation of lower intake to 
resolve the problem of not obtaining low flow data. 

COST: Salaries $125.64 
Meals/Lodging 38.38 
Transportation 

e

_ 

TOTAL $215.27 

19. Serpent River at the Outlet of Dunlop Lake 
3 

32431 P 

The Construction Section carried out a reconnaissance for the relocation of the 
gauging station. A site upstream of the existing gauge was selected. 

COST: Salaries 
‘ : 

$125.64 
Meals/Lodging - 38.38 
Transportation 51.25 

TOTAL §215..27 

20. Moose. Creek at Levack 
I 

32431-1? 

The Construction Section visited the above site to determine maintenance 
requirements for improving the rock and concrete control. 

‘COST: Salaries $125.64 
Meals/Lodging 38.38 
Transportation 

TOTAL 
_ 

§215.27
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21. Lake Erie at Port Colbome 32378 F 

A reconnaissance was carried out to assess the extent of reported vandalism to the 
gauge shelter. A. subsequent site visit was made regarding the upgradi_ng of the 
electrical system.

0 

COST: Salaries $224.83 
Meals/Lodging 12.90 
Transportation 93.75 

TOTAL $331.48 

’22 Redhill Creek at Hamilton 
9 

‘32431_i> 

An on site visit was held with representatives of the I-lamiltonjwentworth 
Regional Municipality and the General Contractor for North-South Freeway to 
select a site to install a new well and shelter} "for the relocation of the above 
station. 

'

V 

cosr: Salaries . 

3 

$59.51 
Meals/Lodging‘ ’ 

4.30 
Transportation 17.25 

TOTAL A §81.06 

23. Big Forks Creek near Wainfleet 
0 

32494 P 

An investigation was carried out to determine the cause of not being able to. 
access the AFFRA unit by telephone. Repairs to the telephone line were 
initiated. A 

COST: Salaries $ 79.35 
' 

Meals/Lodging . 4.30 
Transportation 35.00 

TOTAL §1 18-.65 

124. Shelter Valley Brook near Grafton 32494 P 
25. Trent River at Trenton 32433 F 
26. Black River nea_r Actinglite 324 4 P 

Site visits were conducted at the above locations to assess construction and 
maintenance requirements. An AFFRA unit is scheduled for installation on the 
Trent River. - 

.

- 

COST: Salaries - 

' 

$ 99.19 
Meals/Lodging ' 14.60 
Transportation 5 §2,0Q 

TOTAL . 

' 

175.79
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27- 
' 

32431 P 

A field investigation was carried out to determine the feasibility of installing an 
artificial control. 

COST: Salaries $105_72 
Mealsl Lodging 4.03.0 

Transportation 5000 
' TOTAL $160.02 

28. - Hamilton Creek near Holland Centre 
29. Eramosa River near Eden Mills 

‘ 

32433 F 

A field reconnaissance was carried with a representative from Water Quality 
Branch to select suitable sites for monitoring water quality and quantity for the 
above watersheds. A second trip to Hamilton Creek was made with the Assistant 
Regional Engineer to assess the feasibility of installing EDAS equipment to 
optimize flow monitoring. 

cosr: Salaries 1 $432.57 
Meals/Lodging 

V 

17.20 
Transportation 139.75 

TOTAL §g39.;2 

30. Pine gRiver.nea_r Everett 
V 

.3 32431 P 

The Assistant Regional Engineer and the Construction Supervisor assess the above 
site for the ‘installation of EDAS monitoring equipment to solve the existing data 
collection problems. 

COST: Salaries $l10.46 
Meals/Lodging 8.60 
Transportation A15 

TOTAL » 143. 1 

31. Ganaraska River near Kendal 32433 F~ 
‘ The Construction Supervisor and the Area Head carried out a feild reconnaissance 

to confirm the suitability of a gauging site selected by the WQB. The site proved 
to be suitable for both monitoring parties. 

COST: Salaries 
3 

$317.78 
- -Meals/Lodging 

V 

17.20 
Transportation

_ TOTAL 427. 8
0
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/ V 

V NEW CONSTRUCTION Z’ 
A 

A 

r STATION LOCATION /9 V

»/ 
/ V 

_

' 

/. /A‘
/

/ 

It

~

~ 
Redhill Creek at Hamilton 
Black Creek near Bourget 
Serpent River at Outlet Dunlop Lake 
Mattagami River at Adams Creek 
Trent River at Trenton 
Whitson River at Chelmsford 
Little Don River near Maple 

>'.°‘S".“!-'°.'-"2"



18 

3.2 

Annual Construction Report 1991/1992 

flew Construction 

1. 32431 P 

A stilling well complete with intake pipes was installed adjacent to the new 
concrete channel. The shelter from the previous site was refurbished and 
mounted on a concrete pad over the well. The shelter was re-wired and a new 
30 ampere under ground service was installed. A concrete weir was constructed 
by the firm that was contracted to modify the channel and bridge. 

‘COST: Salaries 
Building Materials/Supplies 

$2,246.77’ 
1,514.59 

Contracts, Services & Equipment Rental 385 .00 
Meals/Lodging 263.60 

‘ Transportation 343.56 
Instrumentation 

’ 

' —.- 

TOTAL 4 753.52 

2. 
V 

Black Creek near Bourg et 324332 F 

An aluminum shelter was installed on an interim basis on the stilling well which 
had been constructed‘ last year. When soil moisture conditions were suitable the 
aluminum shelter was removed, the ‘well was straightened, backfilling was 
completed, a concrete pad was poured around the well and a walk-in shelter was 
erected on the pad. The shelter was electrically wire with a 60 ampere service. 
A sheet steel weir with a notch and spout was installed. 
COST: -Salaries . 

A $ 5,341.58 
Building Materials/Supplies 3,615.12 
Contracts, Services & Equipment Rental 2,674.03 
Meals/Lodging 2,614.09 
Transportation 1 ,615 . 60 
Instrumentation 2 948.23 

TOTAL §l8,808..g5 

The existing station was relocated upstream at Hwy 108 bridge. A stilling well, 
complete with intakes and heating cable was installed. A wooden look-in shelter 
was_ mounted atop the well. A 30 ampere under ground hydro service was 
provided for heat and hydro. 1 

$1,711.75 COST: Salaries 
Building Materials/Supplies 2,382.98 
Contracts, Services & Equipment Rental 599.00 
Meals/‘Lodging 

V 

618.72 
Transportation 
Instrumentation 

, 
t.- 

» TOTAL
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4. Matta ami River at Adams_C_reel< 
'3 

' 

32431 P, 

A 5’4l' x 5’4" x 8" steel shelter was erected on _a pressure treated wooden base.’ A steel armoured bubble tube was buried from the river to the shelter. An area 
was cleared for a helicopter landing site and a pad was constructed. 

COST‘: Salaries 
_ 

' $ 5,206.10 
— 

' 

Building Materials/Supplies 1,851.34 
Contracts, Services & Equipment Rental 9,440.98 
Meals/‘Lodging 1,574.86 
Tran_SP‘01.'tation 

' 

576.24 » 

Instrumentation _._.__8,5.;87.50 
‘ TOTAL §27,237.02 

5. Trent River at Trenton 9 32376 P 

A complete AFFRA acoustic flow meter was installed. The transducers were 
mounted on 2" galvanized pipe which were driven into the stream bed. 

COST: Salaries 
, 

$1,110.91 
— Building Materials/Supplies 1,185.41 

Contractes-, Services & Equipment Rental . 171.00 
Meals/Lodging f 284.47 
Transportation 165.50 
Instrumentation - 

-..~ 

TOTAL §2,92Q.29 

6~.- Whitson River at Chelmsford 32431 P 

A stilling well, complete with intakes and heating cable, was installed. The 
e_x_istir_1g station is being relocated and completed by the Nickle District 
Conservation Authority, ' 

COST: Salaries 
_ 

$1,054.40 
Building Materials/Supplies 1,198.60 
Contracts, Services & Equipment Rental 1,630.00 
Meals/Lodging 475.90 
Transportation 

_ 300.72 
Instrumentation - .- 

TOTAL §4,659..62
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7. Little Don River near Ma le 
‘ 

32431 P 

A stilling well was i‘ns't‘a1led. A wooden look-in shelter was mounted 
atop the well. The station will be operated by The Keele Valley Landfill Site 
office. 

COST: Salaries 
A 

$ 329.50 
Building Materials/Supplies T 1,058.35 
Contracts, Services & Equipment Rental -.- 

Meals/Lodging 
‘ ’ 

194.14 
‘ Transportation 63.00 

Ins'tfur'nentation _ 

TOTAL T §l.!64.4.:99
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3.3 Up’ g 
' ding 

3 .. Atgwapiskat River below Muketei River 

1. 24 3 F 

The old wooden shelter was replaced with a 5’4" x 5’4" x 8’ steel walk-in 
building. The building was erected on an insulated pressure treated wooden base. 
The instrumentation, including a DCP, was transfered to the new shelter. 

COST: Salaries $5,527.78 
Building Materials & Supplies 1,585.80 
Contracts, Services & Equipment Rental 160.00 
Meals/Lodging 5 

1,341.05 
Transportation 1 ,000.44 
Miscellaneous ' 5.- 

TOTAL §9,6 15 .07 

2. » Saugeen Valley Conservation. Authoriy 
_ 

32431 P 

Two aluminum shelters, complete with iinsulation, panelling, and wiring, were 
supplied to the Authority. A heating cable and two 2" gate value were also 
provided.

1 

COST: Salaries $ 384.64 
Building Materials & Supplies 4,649.53 
Contracts, Services & Equipment Rental -.- 

Meals/Lodging -.- 

Transportation « 

‘ 

. 

-.- 
. Miscellaneous -.- 

TOTAL §5,03.4.,17 

32541 F 

A 5’41'3' x 5'4" x 8’ Armco shelter was erected on a wooden base. The shelter 
will be used to house instrumentation that was previously installed in the 
personnel shelter. 

COST: Salaries $ 3,841.02 
Building Materials & Supplies 1,895.17 
Contracts, Services & Equipment ‘Rental 

, 

85.60 .~ ' Meals/Lodging . 470.80 
Transportation 145.00 
Aircraft Charter 6 336_.5_.4 

TOTAL §12,774.l3 

This project was carried out by the North Bay Sub-office.
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4. Attawapiskat River below Attawapisg tLake 
3 

32571 F 

A 5’4" x 5"4" x 8’ Armco shelter was erected on a wooden base. The shelter 
will be used to house instrumentation that was previously installed in the 
personnel shelter. . 

COST: Salaries 
_ 

' 

$ 4,859.00 
Building Materials & Supplies 1,645.00 
Contracts, Services & Equipment Rental 85.60 
Meals/Lodging 490.80 
Transportation -..- 

Aircraft Charter 3 584,00 TOTAL gr _10,57§,Q 

This project was carried out by the Thunder Bay Sub—office. 

5. Severn River at Wasdell Falls 32376 P 

Transducers for an AFFRA unit were installed on brackets and attached to 
existing mounts. The transducers replace the Krupp model that were used with 
the Atlas-Flora 10 flow meter. 

COST: Salaries $ 555.45 
Building Materials & Supplies 165.35 
Contracts, Services & Equipment Rental 145.00 
Meals/Lodging 

p 

117.03 
.Tran_sportation 

' 

1 17.50 
Instrumentation —.- 

TOTAL g,Lii_
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1. West Humber River at HwY....g 7 32494.?~ 
The walk-fin shelter from the old gauging site (station was erelocated) was 
removed. Fill was placed around the concrete base of the new shelter. 

COST: Salaries ‘ 

a $222.41 
Building Materials & Supplies . 

' 

160.00 
Contracts, Services & Equipment Rental 498.00 
Meals/Lodging 31.85 
Transportation V 51.80 
Miscellaneous -.- 

TOTAL 964.06
’ 

2. St_._.l_.awre‘nce River at Long Sault 
, 

323_7._8g.;Ig-"A 

The brick clad shelter of the discontinued Tides and Water Level station was 
demolished, the well was filled, and the grounds were restored. 

COST: Salaries $1 ,070. 88 
. Building Materials & Supplies 

A 

-.- 
Contracts, Services &, Equipment Rental 921.81 
Meals/Lodging 588.50 
Transportation ' 

237.44 
Miscellaneous - - 

TOTAL § ;81_§_:63 

3. St. Lawrence River_._atComwall 32378 F~ 
The interior electrical wiring was replaced and upgraded. A 100 ampere panel 
and GFI outlets were added, 

COST: Salaries ‘$ 691.95 
‘ 

Building Materials &. Supplies 29.14 
Contracts, Services & Equipment Rental -‘.:- 

Meals/Lodging . 

2 

375.40 
Transportation ‘ 

a 
196.00 

Miscellaneous 
_ _- _-__A 

TOTAL 71. 292.4 .
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4. 
V 

Lake Eric at Port Dover - 3 2378 F 

The electrical service to the gauge shelter was upgraded to 60 amperes. The 
interior wiring was "replaced and upgraded to comply with the current electrical 
code. . 

COST; Salaries . 

$' 790.81 
Building Materials & Supplies 23.68 
Contracts, Services & Equipment Rental —.- 

Meals/Lodging . 

' 401.046 
Transportation - 

‘ 274.26 
Miscellaneous _ 

—.- 

TOTAL §1,489..81 

5. 32378 F 

The interior of the gauge shelter was completely re+wired . The electrical service 
was upgraded to 120/240 volts and 60 amperes. 

COST; Salaries . 

~ 

3% 593.21 
Building Materials & Supplies - 

Contracts, Services & Equipment Rental —.-- 

Meals/Lodging 
' 

— 

V 

238.30 
Transportation 

‘ 

182.00 
Miscellaneous —.- 

TQTAL 
6. Detroit River at Bar Point 

' 32378 F 

The interior of the steel -shelter was completely gutted. New insulation, 
' panelling, and electrical service and wiring was installed, The exterior of the 

shelter was cleaned and painted. 

_COST; Salaries 
\ 

$1,680.45 
Building Materials & Supplies 354.22 
Contracts, Services & Equipment Rental =;—: 

Meals/Lodging 981.30 
Tran_sp0rtation 414-40 
Miscellaneous 

, 

-.-I 

TOTAL ,430.37 

Iii! 

Kl 

1-V 

1

I 

-i 

'-I 

1 

3-

If
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7. Lal_<_e_.Erie, at Kin sville 32378 F 

The electrical service and branch circuits in the gauge shelter were replaced and 
upgraded. 

cosr: Salaries 
T ' 

‘ 

$527.20 
Building Materials & Supplies -.- 

Contracts, Services '& Equipment Rental - - 

Meals/Lodging 327210
, 

Transportation 140.00 
Miscellaneous » 

g 

-..-_ . 

TOTAL § 994. 0 

8. Stoney Creek at Stoney Creek 
, 

32494. P 

Repairs were made to the electrical system and an additional outlet was installed.

~ 
COST: Salaries $141.25 

Building Materials & Supplies 23.77 
Contracts, Services & Equipment Rental -.- 

Meals/Lodging 12.90 
Transportation 35.75 
Miscellaneous - 

_ 

-.- 

TOTAL 213.67 

9. Venison Creek near Walsingham 
’ 

32494 P 

The upper intake was extended to an area of less sedimentldeposition and stream 
bed movement. 

COST: Salaries $197.70 
. Building Materials & Supplies 39.70 

Contracts, Services & Equipment Rental -.- 
Meals/Lodging 176.20 
Transportation 56.00 
Miscellaneous -.- 

TOTAL §462. O



An'nu'a| Construction Repon 1991/1992 

10. Lak_e_,Erie at _Port Stanle 32373 F ~ 

A new and more substantial conduit was installed to house and protect the 
telephone cable leading to the gauge shelter.

3 

COST: Salaries . $ 650.76 
Building Materials & Supplies 187.11 
Contracts, Services & Equipment Rental 15.00 
Meals/Lodging 242.54 
Transportation . 129.64 
Miscellaneous -.- 

TOTAL §l,225.05 — 

11. Thames River near Ealing 
A 

' 

32494 P 

The gauge stilling well sump was cleaned out. 

cosr: Salaries 
’ 

$ 743.87 
Building Materials & Supplies -.-_ 

Contracts, Services & Equipment Rental 16.00 
Meals/Lodging 229.62 
Transportation . 

.169. 12 
Miscellaneous - -.- 

TOTAL .§1,158.61 

12. Rouge River near Markham 
A _ 

32494 P 

Repairs were carried out to the dilapidated and leaking gauge shelter roof. 

COST: Salaries . $ 848.43 
Building Materials & Supplies 207.05 
Contracts, Services & Equipment Rental ‘-.- 

Meals/ Lodging 362. 13 
Transportation 

' 133.84 
Miscellaneous __-1:. 

TOTAL
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13. Speed River near Armstrong Mills 3_2_419_fl 

A meeting was held on—site with Ontario Hydro to select a suitable location to 
erect two satellite transmission antennae. Subsequently the antennae were 
installed at an appropriate distance from the over head hydro lines.

~ ~ 
COST: Salaries $425.56 

Building Materials & Supplies . 50.62 
Contracts, Services & Equipment Rental -.- 

Meals/Lodging 
' 

3 

-.- 

V 
Transportation 36.25 
Miscellaneous _-._- 

TOTAL 512.43 

14. Ottonabee River at Lakefield 32494 F 

A wooden cabinet was constructed and installed to protect the AFFRA unit at this 
station. 

.

' 

COST: Salaries $352.26 
Building Materials & Supplies 55.09 
Contracts, Services & Equipment Rental -.- 

Meals/Lodging 172.65 
Transportation 79.80 
Miscellaneous -.- 

TOTAL 659.80 

15 . Wanapitei River near Wanup 32433 F 

The shelter at the old site was removed and the well was cutoff and filled. Rip- 
rap and filter cloth was placed on the stream bank adjacent to the new well and 
shelter. 

COST: Salaries $ 914.63 
Building Materials & Supplies 170.26 
Contracts, Services & Equipment Rental l.,400.00 
Meals/Lodging 591.06 
Transportation ‘ 238.00 
Miscellaneous — - 

TOTAL §3,313.6s
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16. 32378 F~ 
The Shelter F001’ was inspected for leaks and several areas were re-caulked. 

COST: salaries $ 9253 
Building Materials & Supplies 4.50 
Contracts, Services & Equipment Rental ., 

-.- 

Meals/Lodging 8,60 
Transportation 47.00 
Miscellaneous 5 .25 

TOTAL $157.93 

17. 
S 

Catfish C-reek near Pgrt Bruce 

The intake system was inspected and flushed. 

COST: Salaries $197.70 
Building Materials & Supplies -.- 

Contracts, Services & Equipment Rental - - 

Meals/Lodging 187.42 
Transportation 

' 63.00 
Miscellaneous 5 

-,—- - 

TOTAL 448. 12 

18. Little Don River at Dc_m Mills.
_ 

The intake value system was repaired and the well sump was cleaned out. 

COST: Salaries 
0 

$363.63 
Building Materials & Supplies ' 

10.00 
Contracts, Services & Equipment Rental -.- 

Meals/Lodging 25.80 
Transportation 57.68 
Miscellaneous -.- 

TOTAL 4 7 1 

St. Lawrence River at Brockville 

The exterior of the she1ter_was refurbished and painted. 

COST: Salaries $528.11 
Building Materials '& Supplies 96.95 
Contracts, Services & Equipment Rental -.- 

Meals/Lodging 
' 98.44 

Transportation 154.00 
Miscellaneous __-,;_ 

TOTAL - 877 5. 

32494 P 

l

p 

3 

I

z

:

I

I
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20. Catfish Creek near Sparta 
' 

3_2A3_1_F~_P 

The leftend of the concrete weir was extended further into the bank. A concrete 
apron was added to the weir. Filter cloth and rip-rap was added to the banks.

V The downstream metering section was improved. 

COST: Salaries $ 704.14 
Building Materials & Supplies 6,918.60 
Contracts, Services & Equipment Rental 2,982.50 
Meals/Lodging 150.81 
Transportation 139. 16 
Miscellaneous 

, 

—.— 

TOTAL . §10,895.21 

21. Lake .Erie..at Port Colbgme 32378 F 

Repairs were made to the electrical system. 

COST: Salaries $263.60 
Building Materials & Supplies —.— + 
Contracts, Services & Equipment Rental —.- 

Meals/Lodging 195. 18 
Transportation , 75.60 
Miscellaneous -.,-" 

TOTAL §534.38 

g 

22. Lake Eric at Goderich . 

' 

i 

_ 
32373 F 

The brick exterior was repaired. The exterior trim and door were painted. The 
wave deflector was sandblasted and painted. ' 

COST: Salaries‘ 
2 

$ 428.35 
Building Materials & Supplies 23.78 
Contracts, Services & Equipment Rental 1,870.00 
Meals/Lodging - 204.70 
Transportation 9632 
Miscellaneous - -. 

TOTAL 
, §2,623; 15
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23. ~ 324241» 

The electrical system was repaired, 

COST: Salaries $45.33 
Building Materials & Supplies -.- 

Contracts, Services & Equipment Rental -.- 

Meals/Lodging 8,60
I 

Transportation 16,24 
Miscellaneous .—,- 

-TOTAL 71.17 

24. L. nde Creek near Whitb 
A 

32494 P 

A lock protector was installed over the deadbolt system.. 
' COST: Salaries $131.81 

Building Materials & Supplies 
_ 

-.- 

Contracts, Services & Equipment Rental 55.00 
Meals/Lodging , 

-29.20 
Transportation 58.80 
Miscellaneous 

‘ 

-,.—_ 

TOTAL 274.81 

25. Grindstone Creek ngir Aldershot ' 32494 P 

The stilling well was cut off at the shelter floor level.- A new wooden floor and 
shelf were installed. 

COST: Salaries $329.50 
Building Materials & Supplies 134.06 
Contracts, Services & Equipment Rental -.- 

Mealsl Lodging 82. 15 
Transportation . 28.00 
Miscellaneous __;;_ 

TOTAL 573 71 

26-. Middle Maitland near Belgravg 
_ 

32494 P~ 
The faulty lead heating cable was replaced with a Pyrotenax type. 

COST: Salaries $382.72 
' Building Materials & Supplies 343.76 

Contracts, Services & Equipment Rental -.- 

Meals/Lodging 
_ 

25.80 
Transport_ation 69.72 
Miscellaneous ' 

, 

__-_--_ 

TOTAL §822.Q
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27. Shelter Valley Brook near._G__rafton 

The electrical heating cable circuit was repaired. 

COST: Salaries $185 .30 
Building Materials & Supplies ' —.— 

Contracts, Services & Equipment Rental —.- 

Meals/Lodging 137.45 
Transportation ’ 129.36 
Miscellaneous ,-,._—_

_ TOTAL 
1 

452.11 

28. Kettle Creek above St. Thomas 
_ 

32494 P 

Materials were deliver to the site in preparation of carrying out repairs to the 
weir in the 1992 construction season. 

COST: Sa1ar_ies $ 629.05 
Building Materials & Supplies —.- 

Contracts, Services & Equipment Rental —.- 

Meals/Lodg-ing 141.73 
Transportation 287.56 
Miscellaneous - - 

TOTAL §1,_o5sg:34 

29. East Branch Scotch River near-St. Isidore de Prescott 32494 P~ 
The concrete weir was restabilized. 

COST: Salaries $204.00 
Building Materials & Supplies 293.25 
Contracts, Services & Equipment Rental 202.50 
Meals/Lodging V 17.20 
Transportation 40.00 
Miscellaneous —.— 

TOTAL 756.95 

This project was carried out by the Ottawa Sub-office.
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4.0 ' DESCRIPTION OF CONSTRUCTION METHODS PROCEDURES 
4.1 Well Construction 

Stillin Wells for Streamflow Gau es 

These are inbank installations of 2.0 mm thickness (14 gauge), 800 mm diameter galvanized 
"Hel-Cor" pipe. The stilling well is fabricated at a welding shop at the Regional Headquarters 
and consists of welding in a 5 mm steel bottom and a 51 mm galvanized tee and coupling for 
attach_ment of intake pipes, gate valve and stand pipe. (Figure 5) 

At the job site, while the excavating is underway, the lower intake, valve, valve handle 
extension and heating cable are attached to the well ready for installation. When the excavation 
is at the required depth, the complete well assembly, with the intake supported by 3 mm wire, 
is picked up by the excavating machine and lowered into the hole. The well is held plumb by 
guylines while the machine places backfill equally around the well. When the backfill reaches 
the 51 mm coupling, the upper intake is attached and supported by suitable timbers or posts to 
maintain a horizontal position while the rest of the fill is placed. '

A 

When the lower intake exceeds 20 M i_n length, additional sections of 6 M are connected from 
a boat or raft before the backfilling is started in order to lift the end of the 20 M length above 
the water surface to make these connections, after which normal backfilling takes place. 

If a concrete pad is to be poured for the erection of a walk-in shelter, all the backfill above the 
water line» is compacted at 30 cm intervals with a mechanical tamper. (Figure 6) 

Walk-in Shelter for Bubble gauges 

An "Armco" walk-in shelter mounted on a poured—in-place concrete pad is used for the 
installation of a stacom servometer. t 

The bubble tube is buried in the bank and supported in the river inside a length of steel conduit. 
This‘ conduit is buried in the bank at one end and fastened securely to two steel fence posts ‘ 

driven into the river bottom or other anchoring structure. (Figure 7) 

S 'llin Well for Tides pd, Water Level Gaup es 

This type is fabricated by welding a 900 mm diameter and a 1,600 mm diameter galvanized 
'_l'Hel-Cor" pipe to a common 5 mm steel bottom. A 1.5 M long 51 mm diameter intake pipe 
is attached to a 51 mm gate valve and stand pipe. (Figure 8) 

The stilling well is lowered over the side of the dock and while resting plumb and evenly on the 
bottom is secured to the dock by a cable while the top is formed to accommodate an "Armcjo" 
house. Concrete is placed and fills the 35cm space between the two pipes from the bottom of 
the well to the top of the formwork.
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4.2 Inlet Systems 

Lower Intake (Active) 

The lower intake is a 51 mm diameter galvanized steel pipe screwed into a 51 mm galvanized 
steel tee that is welded onto the inside of the well 230 mm up from the bottom which allows 
room to screw the 51 mm bronze gate valve on the inside and also leaves a 230 mm sediment 
sump at the bottom of the well. A pyrotenax heating cable of suitable length is in_sta.lled from 
the end of this intake up the stand pipe through a 51 mm x 13 mm x‘ 13 mm double tapped 
bushing and connected to a number 4688 "Pyrotenax" thermostat (where electricity is available). 
The length of this lower intake is determined by the distance the stilling well is setback from 
the water’s edge and may vary from 3 M to 36 M or longer. 
Iplppg r Intake (Auxiligy) 

- 

. The upper intake is a 51 mm galvanized steel pipe screwed into a 51 mm galvanized coupling 
that is welded onto the outside of the stilling well at a distance above the lower intake to be 
about 15 cm above the winter ice cover level. 

Flushing
V 

Flushing of the active intake is accomplished by attaching the discharge hose of a gasolinedriven 
pump to the 51 mm tee at the top of the stand pipe and with the valve in the well closed forcing 
water under pressure through intake system. 

4.3 ‘_ Instrument Shelters 

Look-in Shel er 

The standard wooden Guelph-type look-in shelter is installed at all sites where the 
instrumentation consists of the Stevens A-71 analogue recorder. An aluminum look-in shelter 
has been designed and fabricated for installation that requires an analogue recorder‘ and a data 
logger. The shelter is constructed of 6' mm high strength aluminum which provides good 
protection from vandalism. The interior is insulated with rigid or sprayed insulation and a 
wooden floor is installed over the well to facilitate instrument placement. Both shelters are 
mounted on an 800 mm diameter stilling well. 
Where electricity is available-, ‘a 30 ampere service is installed with weH heating cable and 
thermostat, light, and outlets. Propane ’Cata-Dyne’ heaters are used at stations where electricity 
is not available. 

' 

.

' 

Walk-in Shelter 

Armco metal buildings from 1,626 mm x 1,626 mm x 2,438 mm to 4,876 mm x 3,653 mm x 
‘2,438 mm in size are used at all sites requiring room for several instruments and/or personnel
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accommodation. These buildings are ‘insulated, paneled, and where electricity is available, 
provided with a 60 ampere service complete with well heaters, baseboard heaters, thermostats, 
lights and out lets. Propane heaters or wood stoves are used where power is not available. 

Sediment Shelters 

Bridge mounted manual sediment sampling equipment is housed in the Guelph-type sediment 
sampler shelter. 

4.4 Artificial Controls and Weirs 

Steel 

Most controls are made from Armco steel sheeting type M581, 690 mm in width, 5 mm thick 
available in lengths from 1.83 M to 4.88 M. 
The sections are ‘cut and pointed on the job and driven into the streambed with a hand operated 
pneumatic pile driver. The top i_s trimrhed by flame cutting to approximately a 5 percent grade. 
from the centre to each side and- riprapped on the downstream side to prevent erosion. 

Concrete 

Concrete controls and weirs of various design are constructed. They may be formed or 
free—formed and poured-in—place in the streambed. 

Tim er 

Timber controls used on small streams are constructed of preservative treated planks and 
plywood. 

4.5 Cableways 

Wire R015 

6 x 19 Independent Wire Rope Core right regular lay, preformed, galvanized, improved plow 
steel wire rope of 19 mm or 22 mm diameter, depending on the span, is used on most 
installations. Spelter or swaged sockets are installed on the ends of the wire rope at the factory. 

Tower backstays are of 10 mm or 13 mm guy strand and attached by means of preformed guy’
_ 

strips or cable clips. 

Towers 

The cable is supported on ’A’ towers made from 203 mm x 2(_)3 mm preservative treated timbers 
mounted on concrete pedestals or mm x 101 mm galvanized "H" beams (l9..35 kg/m wide 
flange) resting on a concrete footing or steel pad. Aluminum and steel landing platforms are 
constructed where required.
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Anchors 

The cable is anchored at each end to a poured-in-place concrete block, rock anchor or steel 
deadman and equipped at one end with a turnbuckle for adjustment of sag, 

Cablecars 

Cablecars are two-man sit-down design constructed of aluminum and equipped with safety finger 
guards.

' 

I 

Aircraft ‘Warning Markers l 

' Where required, Transport Canada approved international orange coloured, spherical shaped 
aircraft warning markers are suspended on a separate 10 mm wire rope cable above the main 
cable. Cable towers are also painted inter national orange and white to Transport Canada 
specifications. 

Sockets, turnbuckles, thimbles, shackles, saddles, sheaves, wire rope clips and all other metal 
parts are hot-dipped galvanized.

_

-
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