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Water Quantity Surveys
Federal-Provincial Cost-Sharing Agreements
Annual Report 1984-85

INTRODUCTION

This is the tenth Annual Report summarizing the activities of the
Coordinating Committees established by the Memorandum of Agreement
between Canada and each Province, and a letter of understanding between
the Departments of Indian and Northern Affairs (INAC) and Environment
(DOE), covering water quantity surveys in Canada. A sample copy of an
agreement is attached as Appendix A.

The Agreements establish the basis on which cooperative water quantity
surveys are made. They require that the Administrators establish
Coordinating Committees in each province and territory to plan and review
network operations and to prepare annually, Schedules A and D (A,B,C and
F in Quebec; E and F in the Yukon) for approval by the Administrators.
Schedule A (Schedules A,B,C in Quebec and E in the Yukon) 1lists the
gauging stations in operation and covered by the agreements. Schedule D
(F in the Yukon) gives the annual cost-sharing payment to be paid by the
provinces to Canada or transferred by INAC to DOE for the Northwest and
Yukon Territories. Schedule F gives the amount Canada pays to Quebec.

An Order-in-Council was issued on January 28, 1975, which committed the
federal government to a national water quantity survey program. Each
province had a similar Order-in-Council passed. The present
Canada-Quebec Agreement was signed in May 1984 and took effect on April
1, 1983. The original Agreement was revised to make it conform more
fully with the standard clauses of all other Agreements. The Ministers
of INAC and DOE exchanged letters agreeing to the cooperative operation
of water quantity surveys in the Yukon and Northwest Territories. The
original Memorandum of Understanding was revised effective April 1, 1982,
through an exchange of letters between the two departments. The revision
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concerned adjustments of annual payments and agreed procedural
interpretations related to the Annual Transfer Payment and Construction.
Order-in-Council numbers, signing dates and revisions of all Agreements
are listed in Appendix B.

The water quantity survey network in operation at March 31, 1975, was
reviewed to determine the division of responsibility between the federal
and provincial governments.] Each station was designated either
Federal, Federal-Provincial or Prov1nc1a1,2 the designation not only
indicating the prime need but also the financial responsibility.
Schedule B (D in Quebec) of the agreement 1ists the items to be included
in computing the annual payments. The federal government pays 100% of
the cost of operation and construction of stations designated "Federal"
and 50% of the specified costs of stations designated
"Federal-Provincial". A provincial government pays 100% of the specified
costs of operation and construction of stations designated "Provincial"
and 50% of the specified cost of operation and construction of stations
designated "Federal-Provincial".

Original guidelines developed for classifying Federal, Federal-Provincial
and Provincial gauging stations, as well as a 1977 draft set of
guidelines have now been superseded. Included in Appendix B are the new
National Guidelines for Designating Water Quantity Survey Stations, dated
October 20, 1982. These were approved by the Administrators of the
agreements on the recommendations of the Co-ordinating Committee members
during fiscal year 1983-84, and became effective on April 1, 1984,
(1984-85 fiscal year), except for British Columbia and the Yukon, where
implementation was delayed until April 1, 1985 (1985-86 fiscal year).

Notes:

1. A division of responsibility was made between INAC and DOE for
operation of gauging stations in the Yukon and Northwest
Territories. Designation of each gauging station was Federal,
Federal-Territorial or Territorial, DOE assuming the Federal role to
parallel the Federal-Provincial agreements.

2. Within any Province more than one agency may be included, but
the station designation for purposes of the data bank and this
Annual Report is shown as Federal-Provincial or Provincial.
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The Memoranda of Agreement for all Provinces and Territories are
effective from April 1, 1975 or the designated date of any subsequent
revision. A copy of the actual revised Canada-Quebec Agreement is
included in the French language portion of this annual report.

The Administrators and Coordinating Committee members in 1984-85 are set

out in Appendix D.
MEETINGS

The Seventh National Meeting of Coordinating Committee Members took place
in Winnipeg on February 6, 1985.

There was no national meeting of Administrators during the 1984-85
reporting period.

A1l Co-ordinating Committees meet at least once during the year to plan
and review the hydrometric networks and to prepare new Schedules for
1985-86.

Regional Administrators for the Agreements may choose to meet as required
and in some instances with the Co-ordinators.

A Tisting of all meetings held during 1984-85 including a short
description of the purpose of each meeting is given in Appendix E.

COMPENDIUM OF PRACTICES, INTERPRETATIONS
AND ADMINISTRATIVE PROCEDURES FOR THE
WATER QUANTITY SURVEY AGREEMENTS

A document entitled "Compendium of Practices, Interpretations and
Administrative Procedures for the Water Quantity Survey Agreements" was
discussed at a national coordinating committee meeting held in Winnipeg
on February 6, 1985. It will serve as a guide for coordinators and
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indicates what interpretations have been made to date of various clauses
in the agreements and provides an explanation of administrative
procedures used to manage the agreements.

NETWORK

The water quantity survey network excluding Contributed Data stations for
all of Canada at April 1, 1984, consisted of 3042 hydrometric stations,
an increase of six gauging stations since April 1, 1983, and an increase
of 203 stations since April 1, 1975. A total of 67 gauging stations were
added and 138 gauging stations were discontinued during the 1984-85
fiscal year. Table 1 gives data on gauging stations by province and
territory including the total number of gauging stations, the changes to
the network since the previous year, the number of gauging stations of
each designation, the number of sediment stations and the number of
contributed data stations. Table 2 compares the network on

April 1, 1984, with the network on April 1, 1975. Figure 1 shows the
percentage of stations in each category in the total network for each
year from 1975-76 to 1984-85. Table 3 gives detailed comparative gauging
station data on April 1, 1984. This table was revised for 1984-85 to
reflect the changes in station categories. Figure 2 shows the gauging
station designation by region for 1984-85. The data contained in the
tables and figures were obtained from the 1984-85 Annual Cost-Sharing
Reports for each Province and Territory and from previous National Annual
Reports. The format in Tables 1, 2 and 3 was changed in the 1978-79
report in that the gauging stations 1isted on April 1, 1978, in Schedule
A were used for the fiscal year 1978-79 and this format has been
continued. Changes in the network during 1984-85 are accounted for in
Table 1.

REGIONAL HIGHLIGHTS
Atlantic
A review of the hydrologic network in Nova Scotia was conducted

jointly by Water Resources Branch, Dartmouth and Nova Scotia
Environment.
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The cost-shared hydrometric network expansion program continued in
Newfoundland with ten new stations being constructed. Two of these
stations were classified as Federal, two as Federal-Provincial, and
six as Provincial.

With the installation of the mini computer system during the previous
year and the extensive developments in software, all of the 1984 data

processing was completed using the new system.

A significant portion of the maintenance conducted during 1984-85 in New
Brunswick, Nova Scotia and Newfoundland was made possible by the
Environment 2000 Program, an Environment Canada jJob creation program.

A cost recovery procedure was established with Environment New Brunswick,
similar to that on Prince Edward Island, for the data processing of
groundwater stations.

An agreement was struck between the Coordinators for the
Canada-Newfoundland Agreement whereby the Water Resources Branch
(Federal) would invest Third Party Capital resources in equipment for
expanding the real-time system at Newfoundland gauging stations, and
whereby this capital would be recovered from the Province over a ten year
period.

Ontario

There was a significant change to the sediment network. Twenty-seven
miscellaneous and seasonal stations were added while 3 full time sediment
stations were discontinued to offset any increase in network operating
costs. Historic high measurements were taken at a number of stations in
Southwestern Ontaro when rain, combined with above normal temperatures
and a ripe snowpack, produced high flows in late February. Network
operation costs were significantly lower than estimated due to staff
vacancies. A review of Federal and Federal/Provincial stations were
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initiated to determine their priority relative to meeting existing and
future data needs. The new DEC PDP 11/44 mini-computer became
operational in June, 1984 and a number of staff received training.

Manitoba

A total of 215 discharge, 82 water level and 18 sediment station along
with 6 miscellaneous sediment sampling sites were operated by WRB.

There were 58 construction projects in Manitoba, including: the
reconstruction of one station; 14 upgrading projects, consisting mainly
of electrical service installation and shelter insulation; 35 maintenance
projects; and the installation of 8 satellite data collection platforms.

A cost sharing program between the Department of Natural Resources and
Manitoba Hydro was initiated, allowing for CWRB to install 55 DCPs over
the next 5 years with cost recovery.

During 1984/85, approximately 760 data requests were received and
answered, down somewhat from the previous year following a review of
standing requests. Requests for current information represented 71% of
the total. Historical data and special types represented 15% and 14%
respectively. The various agencies of the Provincial government
accounted for 29% of the data requests followed by Federal agencies with
27% and private users with 13%. Engineering consultants, hydro electric
companies, education institutions and others accounted for the remaining
31%.

The in-house minicomputer system became fully operational in July 1984.
The minicomputer was used for the computation of the 1984 streamflow and
water level data. This in-house system of automated computations has
reduced computation time considerably once the learning phase was over.
Purchase of 2 large disk drives has increased the storage capacity of the

system from 32 to 442 online megabytes.



Saskatchewan

Spring runoff was low throughout much of Saskatchewan in 1984 and the
summer was abnormally dry in southern Saskatchewan. Data computations
and hydrometric field work were completed as scheduled during the year by
a fully-staffed hydrometric section. However, vacancies were experienced
during this time in various support and administrative positions. The
number of stations equipped with satellite telemetry systems increased
during the year to 21 stations. Significant cost savings have been
realized by the DCP program to date.

A major review of the hydrometric and sediment network in IWD, Western
and Northern Region was initiated during the year and will identify, in
particular, the federal interest in specific hydrometric stations in 1985
and by 1990.

Sixty-eight construction projects were undertaken during the fiscal
year. The majority of these projects involved maintenance and upgrading
activities. One new station was constructed.

Alberta

The hydrometric network in Alberta showed a net increase of 13 stations.
This included construction of 27 stations under the hydrometric
enhancement program and discontinuance of 14 stations. In addition to
the construction program major maintenance was carried out at 22
hydrometric stations.

A normal runoff, with the exception of high water in the Birch Mountain
area of northeastern Alberta, occurred throughout most of the province.
These conditions permitted adequate field coverage of the mdjor1ty of
hydrometric stations.
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The cooperative Oldman River Basin network planning study was completed.
An anaysis of long term sediment stations was continued on a 1imited

basis by Water Survey of Canada, Ottawa and Calgary staff, to determine

if some of these stations can be discontinued. Based on a preliminary
evaluation, the sediment programs were discontinued at three sites on the
Red Deer River and one site on the South Saskatchewan River after 1984-85.

British Columbia

The Committee held eleven working meetings to discuss the
reclassification of all of the hydrometric stations in the Province. A
process for the reclassification was developed and a 1ist of the
hydrometric stations according to the new guidelines was produced. As a
result of this review the number of stations in the Federal and
Provincial categories was reduced while stations in the
Federal-Provincial category more than doubled; while 10 new all-year
stations were added during the year, 42 streamflow and or water level
stations were discontinued December 31, 1984 bringing the number of
gauging stations operated in the network on April 1, 1985 to 617. The
Committee developed procedures for problem reporting and subsequent
servicing of data collection platforms operated by the Water Resources
Branch for B.C. Hydro. This real time data is used to plan the
day-to-day operation of reservoirs and generating facilities. A priority
1ist of DCPs was established which identified levels of service required
for the different priority rankings.

Yukon Territory

The Committee included in its annual report for the first time records of
data collected for each of the 74 stations operated in the Territory.

The summary shows that of a potential of 880 months there were 824 months
published in 1984 of which 470 months were open records; 23 months were
estimated and 56 months were missing.



Northwest Territories

The 1984-85 program was for the most part completed as planned aided and
abetted by a normal breakup and subsequent runoff in most areas.
Non-routine field activities included the ten-station Mackenzie Delta
stage and metering program, three hydrometric field camps of one to two
weeks duration each and a number of miscellaneous measurements obtained
in response to client requests. For the first time, hydrometric surveys
in the Keewatin were conducted using a short-term contract helicopter
with excellent results in terms of improved record recovery and extended
stage-discharge relationships.

Considerable progress was made in network improvement with the
construction of five new stations, maintenance or upgrading at 39
locations and the deployment of 24 data collection platforms.
Significant funds were allocated for improvements to residences, office
and warehouse at Baker Lake.
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PUBLICATION OF DATA

The Memoranda of Agreement require that Canada, at its own expense,
publish data from stations operated under the terms of the Agreement and,
upon request, publish data from stations operated by the Provinces

providing the data meet national standards. The following publications
provide the information:

D)

2)

3)

4)

5)

6)

7

Surface Water Data Reference Index - biennial publication. A map
supplement is published approximately every five years.

Surface Water Data - annual publication of daily discharge or water

level and summaries for each month and the year.

Historical Streamflow Summary - summary of monthly and annual mean
discharges and annual extremes of discharge updated every three years.

Historical Water Levels Summary - summary of monthly and annual water

levels and annual extremes of water level updated every three years.

Sediment Data Reference Index - biennial publication.

Sediment Data for Canadian Rivers - annual publication giving the
results of the sediment survey investigations in Canada.

Historical Sediment Data Summary - summary of sediment survey results

for period of record updated every three years.

Data are now published only in SI units and are also available on punched
cards or magnetic tape for computer processing or on microfiche.
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The Province of Quebec publishes data for the stations it operates and
data contributed by other agencies. These publications are:

1) Répertoire hydrologique (Hydrologic Index) - annual publication
giving information on meteorologic, hydrometric, groundwater, water
quality and sediment stations in operation during the year.

2) Annuaire hydrologique (Surface Water Data) - annual publication of
discharge and water level; summaries for each month and the year, the

long term average and the extremes recorded. Al1 data are published
in SI units.

Daily water level, sediment and discharge data are available in computer
compatible form.

COST OF OPERATION

The total cost of operating and constructing the gauging stations in the
hydrometric network excluding the Province of Quebec in 1984-85 was
$21,008,200. Under the Federal-Provincial Cost-Sharing Agreements the
provinces' share was $4,191,400 and the Department of Indian Affairs and
Northern Development's share was $913,400. The total cost of operating
and constructing the gauging stations by the Province of Quebec was
$2,068,500 of which the federal government paid $642,300. Table 4 gives
the costs of operation by province, total program costs, the shareable
costs and the federal and provincial share of the shareable costs.
Figure 3 compares the total number of stations with the total cost in
actual and 1975 dollars for each year since 1975.

The cost of operating a gauging station depends on a number of factors,
such as: '

1) difficulty of access, e.g. by air or by motor vehicle
2) recording gauge or manual gauge
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3) 1length of record collected each year
4) stage only station

5) stage and discharge station

6) sediment station

The method of access to the gauging station, either by air or motor
vehicle, causes the greatest variability in unit costs.

In some cases the annual cost of operation as stated in Schedule D
(Schedule F for Yukon and Quebec) varies from the actual cost. If the
difference between the actual cost and Schedule D cost is significant, an
adjustment may be made in the final quarterly payment or in the next
fiscal year to reflect the actual cost shares of the parties to the
agreement. The agreement with all provinces provides for this variation
in Schedule C, item (i). Each individual Co-ordinating Committee may
recommend the procedure it wishes to pursue under the cost-sharing
agreement. The choice, of balancing the books every year or to carry the
cumulative variance for a number of years and make the required
adjustments as permitted whenever necessary, is decided by the
Administrators of the Agreement.

Item (h) of Schedule C states in part that "The entire cost of
construction is to be included in the annual payment". Unforeseen
circumstances such as flooding, vandalism, cost over/under runs and new
and urgent priorities will cause differences between the stated figure in
Schedule D (Schedule F for Yukon and Quebec) and the actual cost. The
Agreement is specific in stating that the entire cost or actual cost will
be billed. Table 5 gives a comparison between Schedule D/F costs, the
actual costs and the annual payments received or made by the Government
of Canada.
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Province/Territory

Newfoundland
Prince Edward Island
Nova Scotia

New Brunswick
Quebec

Ontario

Manitoba
Saskatchewan
Alberta

British Columbia
Yukon Territory

Northwest Territories
TOTAL

NOTES: 1. Includes Contributed Data Stations

Number of Gauging Stat1ons]

April 1/83

91
09
45
86
509
513
315
389
539
667
70
132
3365

April 1/84

95
09
46
84
463
550
336
386
553
682
14
_138
3416

WATER QUANTITY SURVEYS

Gauging Station Data

Changes during 1984-85

01
05
09

21
10
01

67

Discont'd

38
30

03

14
42

138

2. Includes 28 Federal stations operated by Water Survey of Canada
() Bracketed numbers are for sediment stations

Net

+01
0
0
+01

TABLE 1

Station Designation April 1, 1984

Federal

21
07(03)
19(03)
45(02)

192
221(18)
97(13)
136(02)
126(03)
275
20
10
1156(44)

Fed./Prov.

32(02)

01

22(01)

27(06)

12

38
111(06)
126
214(06)
118

28
34
823(21)

Prov.

21(02)
01
05
10
158
190(01)
90(05)
13
159(09)
251
25
_34
1063(17)

Contributed

02
114
101

38

n

54

32

01

374

_9l-



WATER QUANTITY SURVEYS TABLE 2
Comparative Gauging Station Data
1984-85
April 1, 1975 & April 1, 1984

Province/
Territory Federal Stations Federal-Provincial Stations Provincial Stations Total Stations

Apr. 17715 Apr. 1/84 Change Apr. 1/75 Apr. 1/84 Change Apr.1/75 Apr.1/84 Change Apr.1/75 Apr.1/84 Change
Newfoundland 14 21 +07 07 32 +25 09 21 +12 30 14 +44
Prince Edward Island 12 07 -05 0 01 +01 0 01 +01 12 09 -03
Nova Scotia 16 19 +03 26 22 -04 01 05 +04 43 46 +03 '_'
New Brunswick 62 45 -17 15 21 +12 02 10 +08 79 82 +03 Y
Quebec 19 119 0 159 12 -87 199 158 -41 an 349 -128 !
Ontario 202 221 +19 57 38 -19 155 190 +35 414 449 +35
Manitoba 142 97 -45 92 m +19 12 90 +18 306 298 -08
Saskatchewan 173 136 -31 106 126 +20 51 13 +62 330 3175 +45
Alberta 157 126 -3 221 214 -07 46 159 +113 424 499 +15
British Columbia 334 215 -59 90 118 +28 182 257 +15 606 650 +44
Yukon Territory 19 20 +01 07 28 +21 n 25 +14 37 73 +36
Norithwest Territories _63 _10 07 _04 34 *30 14 __34 _+20 _ 81 138 _+51

TOTAL : 1313 1156 -157 184 823 +39 142 1063 +321 2839 3042 +203




Detailed Gauging Station Data

WATER QUANTITY SURVEYS

1984-85

(April 1, 1984 for One Full Year's Operations)

TABLE 3

Province/

Territory Fed. 1 Fed. 2 Fed. 3 Fed. 4 Total Fed. Fed-Prov 1 Fed-Prov 2 Fed-Prov 3 Total Fed.-Prov. Prov. 1 Prov. 2 Total Prov. Contributed Total All
Newfoundland 09 02 10 21 0 0 32 32 21 0 21 21 95
Prince Edward Island 03 04 07 0 01 01 0 01 01 0 09
Nova Scotia 12 0 07 19 0 0 22 22 02 03 05 0 46
New Brunswick 12 02 15 16 45 0 03 24 21 0 10 10 02 84
Quebec 50 16 02 S1 1 19] 04 30 38 12 93 65 158 14 463
Ontario nias) o 91 12 221(18) 38 0 0 38 190(01) © 190(01) 101 550(19)
Manitoba 22(02) 16(02) 22(06) 37(03) 97(13) 0 50(05) 61(01) 111(06) 89(05) 01 90(05) 38 336(24)
Saskatchewan 12 42(02) 63 19 136 0 21 105 126 92 21 ns3 n 386
Alberta 27(01)  60(05) 30 09(02) 126(08) 21(03) 23(03) 170(02) 214(08) 159(02) 0 159(02) 54 553(18)
British Columbia 170 02 49 54 215 18 37 63 18 175 82 257 32 682
Yukon Territory (] 05 03 12 20 0 05 23 28 0 25 25 01 14
Northwest Territories_26 06 0 38 10 0 0 34 3 33 o0 34 _0 138

TOTAL 460(21) 152(09) 275(06) 269(05) 1156(39) 81(03) 169(08) 573(02) 823(14) 854(08) 209 1063(08) 3714 3416(61)

NOTES: 1. Includes 28 stations operated by Water Survey of Canada in the Federal category
() Bracketed numbers are for sediment stations
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WATER QUANTITY SURVEYS TABLE 4
Total Program Costs & Shareable Costs

1984-85
($1,000)
TOTAL PROGRAM COSTS SHAREABLE COSTS!
Province/ Fed'1  Prov.
Territory P/Yrs. Salary Operat. Capital Total P/Yrs Salary Operat. Const. Total Share Share
guebec2 46.0 1317.6 677.5 13.4 2068.5 21.5 840.0 620.0 0 1460.0 642.3 817.7
Nat. Capital Reg'lon3 30.4 1180.5 825.6 1766.4 27172.5
Newfoundland 11.8 360.7 202.0 137.2 699.9 07.0 192.5 167.5 93.4 453.4 231.2 222.2
Prince Edward Island 01.2 40.2 13.9 5.3 59.4 0.8 23.3 09.9 0 33.2 26.5 6.7
Nova Scotla 06.6 223.2 83.3 29.2 335.1 04.3 130.1 58.1 188.2 124.3 63.9
New Brunswick 12.4 398.3 162.1 51.8 612.2 07.0 203.3 109.4 312.7  222.6 90.1 !
Quebec (WSC) 05.6 140.2 80.7  31.3 258.2 =
Ontario 51.1 1506.5 671.2 378.8 2556.5 Nna 917.1 645.9 205.0 1768.0 995.2 772.8 1
Manitoba 40.0 1200.8 553.6 241.4 1995.8 20.9 576.8 442.7 192.9 1212.4 770.8 441.6
Saskatchewan 33.9 1096.1 557.8 184.4 1838.3 20.5 623.0 397.7 109.4 1130.1 712,71 417.4
Alberta 51.8 1712.0 837.8 293.1 2842.9 30.8 935.3 618.2 303.7 1857.2 878.1 979.1
British Columbia 69.0 2237.4 1177.0 626.8 4041.2 36.0 1147.3 904.2 460.0 2511.5 1313.9 1197.6
Yukon Territory 08.0 282.2 194.3 140.5 617.0 04.0 164.4 165.3 128.5 458.2 211.2 247.0
Northwest Territories 20.0 156.9 1293.1 _332.1 23178.6 17.0 531.5 863.6 554.64 1949.7 1283.3 _666.4
TOTAL 341.8 11135.0 6652.4 3224.3 21008.2 179.4 5444.6 4382.5 2047.5 11874.6 6769.8 5104.8
NOTES: 1. The shareable costs are computed according to Schedule B (Schedule E for Quebec) of the Memoranda of Agreement.
2. Province of Quebec figures are not included in the totals.
3. Actual usage and not allocations (changed from 1981-82 report). Large Capital increase relates to purchase of DCPs and mini computers.
Any provincial share will be shown in regional entries.
4. 1Includes all Capital Expenditures.




WATER QUANTITY SURVEYS

Provincial Share of Costs

TABLE 5

Comparison - Schedule D or F Costs with Actual Costs & Payments 1984-85

(dollars)
SALARY AND
_OPERATION_ CONSTRUCTION ToTAL
Sched. Actual Sched Actual Sched. Actual Schedule D/F Annual Payment Received Minus!
Province/Territory D/F Cost D/F Cos D/F Cost Minus Actual Cost Receives Actual
Quebec? 642,300  596,500° 0 0 642,300  596,500° +45,800 642,300 +45,800
Newfoundland 175,594 173,542 52,000 48,662 221,594 222,204 +5,390 221,594 +5,390
Prince Edward Island 7,004 6,705 0 0 7,004 6,705 +299 7,004 +299
Nova Scotia 68,654 63,861 0 0 68,654 63,861 +4,793 68,654 +4,793
New Brunswick 90,57 90,118 0 0 90,57 90,118 +453 90,57 +453
Ontario 746,220 697,631 129,000 15,1517 875,220 772,788 +102,432 810,9454 +38,157
Manitoba 410,823 412,759 33,000 28,873 443,823 441,632 +2,191 456,000 +14,368
Saskatchewan 378,000 376,325 50,000 M,117 428,000 417,442 +10,558 418,700 +1,258
Alberta 764,900 772,800 168,600 162,864 933,500 935,664 -2,164 933,500 -2,164
British Columbia 1,041,190 1,026,340 296,000 171,230 1,337,190 1,197,570 +139,620 1,214,707 411,137
Yukon Territory 184,020 187,230 50,000 59,146 234,020 246,376 -12,356 243,166 -3,210
Northwest Territories 555,000 575,679 90,000 90,673 645,000 666,352 -21,352 643,000 -23,352
TOTAL 4,421,976 4,382,990 868,600 677,722 5,290,576 5,060,712 +229,864 5,113,841 +53,129

Estimate

oW -
R

Includes Payment to Ontario Hydro of $6280

Over/under payments are balanced in the following year
Province of Quebec figures not included in totals

_02_
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APPENDIX A

Memorandum of Agreement

MEMORANDUM OF AGREEMENT made this twenty-fourth day of February, 1975
BETWEEN:

The Government of Canada, hereinafter called "Canada" represented by the
Minister of the Environment

OF THE FIRST PART
and
The Government of the Province of hereinafter called

the "Province", represented by the member of the Executive Council for
Environment.

OF THE SECOND PART

WHEREAS co-operative water quantity surveys have been carried on for many
years under various informal federal-provincial agreements in the
Provinces of Canada by the Water Survey of Canada of the Department of
the Environment, for the purpose of securing co-ordinated and
standardized basic data to facilitate resource planning and management in
general and the design and implementation of projects related to
navigation, hydro-electric development, irrigation, drainage, flood

control, recreation, domestic and industrial water supply and other
purposes;

AND WHEREAS the Governor-in-Council has by Order-in-Council No.

PC 1975-1/172 dated January 28, 1975, authorized the Minister of
Environment to execute this Agreement on behalf of Canada, subject to
funds being voted by the Parliament of Canada;

AND WHEREAS the Lieutenant Governor-in-Council, has by Order-in-Council
No. dated authorized the Minister of the
Environment to execute this Agreement on behalf of the Province subject
to funds being voted by the Legislative Assembly;

NOW THEREFORE, this Agreement witnesseth that water quantity surveys in
the Province and the financing thereof shall be continued and maintained
upon the following basis:
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INTRODUCTION
Definitions

a) Annual payment - a sum, agreed to by both parties in advance of
the fiscal year, which shall represent the costs of operation and
construction of water quantity survey stations.

b) Construction - includes the construction of new water quantity
survey stations and the maintenance, repair and reconstruction of
existing water quantity survey stations.

¢) Construction personnel - includes foremen and labourers on full
time duty as well as engineering and technical staff on part time
supervisory duty or reconnaissance assignment.

d) Field personnel - includes hydrometric supervisors and field
technicians on full time duty as well as engineering and technical staff
on temporary assignment.

e) Networks - an organized system of gauging stations for collection
of water quantity survey data.

f) Operating party - either party to this Agreement which operates
water quantity survey stations.

‘g) Published data - includes streamflow, water level and sediment
data. The data is to be available in publications and computer
compatible data files.

h) Sediment stations - any location where surveys are undertaken to
collect data on suspended sediment or bed material or bed load data
singly or in combination. Water temperature data is to be collected.

1) Water quantity survey stations - any location where surveys are
undertaken to collect streamflow or water level or suspended sediment or
bed material or bed load data singly or in combination. MWater
temperature data may be collected.

ARTICLE I

Each water quantity survey station presently in operation has been
identified according to the designation federal, federal-provincial or
provincial. The current designation is given in Schedule A, hereto
attached. Schedule A may be revised to include a change in the
designation of a station, the addition of new stations or the deletion of
stations as agreed by the Coordinating Committee (Article XII) and
approved by the officials named in Article XIII.
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OPERATIONAL CONSIDERATIONS
ARTICLE II

Canada will construct and operate and pay the cost of construction and
the annual cost of operation of water quantity survey stations which have
been designated as federal. Where Canada deems it desirable in the
interest of efficiency of operation, the Province may be requested to
construct and operate some federal water quantity survey stations. If
the Province agrees to such arrangements, Canada would in such cases
reimburse the Province for the cost of construction and annual cost of
operation in accordance with Article VI.

ARTICLE III

Where Canada constructs and operates water quantity survey stations
designated as federal-provincial, the Province will reimburse Canada for
50% of the construction costs and 50% of the annual cost of operation.
Where the Province constructs and operates these stations, Canada will
reimburse the Province for 50% of the construction costs and 50% of the
annual cost of operation in accordance with Article VI.

ARTICLE IV

If requested by the Province, Canada will construct and operate water
quantity survey stations designated as provincial provided the Province
reimburses Canada for the construction cost and annual cost of

operation. If the Province constructs and operates these stations the
Province will assume the cost of construction and operation in accordance
with Article VI.

ARTICLE V

a) The operating party shall provide the staff to meet its
responsibilities under this Agreement.

b) Canada will at its own expense publish data from stations that it
operates. Canada will on request at its own expense, publish data from
stations operated by the Province providing the data meets national
standards.

c¢) MWater quantity surveys under this Agreement shall be carried out
to national standards in field procedures, equipment and instrumentation,
data compilation and will use national guidelines for station
designations. Such standards and guidelines shall be developed and
maintained by Canada in consultation with all of thée Provinces.




- 25 -

d) Canada and the Province shall work together to take advantage of
technological advancements which improve the quality of data and the
efficiency of standard procedures and to develop methods and techniques
to assist in planning water quantity survey networks.

e) Canada at its own expense will provide calibration service for
water quantity survey velocity instruments for both parties.

FINANCIAL CONSIDERATIONS
~ ARTICLE VI

a) Procedures for computing the annual payment are given in Schedule

b) The annual payment for 1975/76 is set out in Schedule D. The
annual payment for subsequent years shall be determined according to the
terms of this Agreement and the procedures as set out in Schedule C.

¢) Annual operation costs, except for sediment stations, will be
computed using average annual water quantity survey station costs and the
number of stations to be operated. The average annual water quantity
survey station costs shall be recomputed annually according to the items
listed in Schedule B.

d) Annual construction costs, except for sediment stations, will be
the cost of constructing new water quantity survey stations plus repairs
to and major reconstruction of existing water quantity survey stations.

e) The annual operation costs for sediment stations will be the
summation of the individual station operation costs.

f) The annual construction costs of sediment stations will be the
cost of constructing new sediment stations plus repairs to and major
reconstruction of existing stations.

ARTICLE VII

a) The party operating the water quantity survey stations in
accordance with Articles II, III and IV, will be responsible for
providing and paying the total cost of the water level recording
equipment.

b) ATl costs associated with the purchase, installation and
operation of specialized water quantity survey equipment will be paid for
by the party or parties requiring the service.
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ARTICLE VIII

Canada or the Province, depending on the operating responsibilities,
shall submit invoices for one-quarter of the annual payment on July 1st,
October 1st, January 1st and March 1st of each fiscal year in accordance
with the annual payment set out in Schedule D. Payment is to be made as
soon as possible after receipt of each quarterly claim but in no case
later than March 31st of each year.

ARTICLE IX

Except as agreed by the parties hereto where both parties have an
interest, either operational or financial, the annual net change in the
total number of water quantity survey stations, including federal,
federal-provincial and provincial, as set out in Schedule A is not to
exceed x% in any year.

ARTICLE X

Each party constructing or operating a water quantity survey station or
stations shall keep complete records of all shareable expenditures made
pursuant to this Agreement and shall support such expenditures with
proper documentation. Canada and the Province upon request shall make
these records and documents available to auditors appointed by each other.

CO-OPERATION

ARTICLE XI

There shall be a free exchange of water quantity survey data between
Canada and the Province. The party operating the water quantity survey
station shall retain originals or a microfilm copy of observations,
measurements, recorder charts and computations and these are to be
available to the other party on request.

CO-ORDINATION
ARTICLE XII
The officials named in Article XIII shall establish a Co-ordinating
Committee representing each of the parties affected by this Agreement.
The Co-ordinating Committee shall be responsible for:

a) Planning and the continuing review of water quantity survey
networks, including addition and deletion of all stat1ons within
Provincial boundaries.
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b) Determining and reviewing the designation of water quantity
survey stations using national gquidelines which may from time to time be
changed, subject to ratification by Canada and all of the Provinces.

¢) Assuring the maintenance of standards in procedures, data
compilation and instrumentation.

d) Reviewing annual operating costs and establishing average annual
station costs, as per Article VI, for revision of Schedule D.

e) Preparation annually of new Schedules A and D which with the
approval of the officials named in Article XIII would apply for the
second and each subsequent year of the agreement.

The Committee shall meet at least once a year and shall report to the
officials named in Article XIII.

ADMINISTRATIVE ARRANGEMENTS
ARTICLE XIII

This Agreement is to be administrated for Canada by the Regional Director
of the Inland Waters Directorate located at --——--——--- and for the
Province by -———--- located at —-—-———--- .

IMPLEMENTATION

ARTICLE XIV

The parties hereto agree that water quantity surveys will be carried out
as indicated in Articles I to XIII inclusive and the Schedules attached
hereto.

PERIOD OF AGREEMENT

ARTICLE XV

This Agreement shall become effective and binding on the parties upon the
first day of April, 1975.

The agreement may be terminated by Canada or the Province on March 31st
of any year provided that eighteen (18) months' notice in writing is
given. The agreement may be revised with the consent of the
Governor-in-Council and the Lieutenant Governor-in-Council.
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IN WITNESS WHEREOF the Honourable —-—-————-- , Minister of
Environment has hereunto set his hand on behalf of Canada and --——-———---
has hereunto set his hand on behalf of the Province of -—--cmeme- k

Signed on behalf of Canada
by the Honourable ——--ceemeeaee
Minister of Environment

IN THE PRESENCE OF

Signed on behalf of the
Province of —————c--
by ---—---

N N N Nt N N i N i Nl i s i i’ i s it P o

IN THE PRESENCE OF----emeemean



- 29 -

SCHEDULE A

WATER QUANTITY SURVEY STATIONS

(Schedule E for the Yukon)
(Schedules A,B,C for Quebec)

Example only: 1individual regions use variations of this basic

format.

Federal 1 Stations

Station No. Station Name

07AD003 Cache Percotte Creek near

Hinton

Federal-Provincial Stations
(Identified as Schedule B for Quebec)

07NBGOS Dog River near Fitzgerald

Provincial Stations
(Identified as Schedule C for Quebec)

02KD004 Madawaska River at

Palmer Rapids

Station Information

Discharge, sediment,
seasonal, normal
access, operated by
WSC

Discharge, all-year,
remote access, operated
by WSC, recorder

Discharge, all-year,
recorder, operated by
WSC, telemetry
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SCHEDULE B
(Schedule E for Quebec)

ANNUAL PAYMENTS - ITEMS TO BE INCLUDED

The items to be included in computing the annual payments of water
quantity survey stations are:

I - OPERATIONAL COSTS WATER QUANTITY SURVEY STATIONS EXCLUDING
SEDIMENT

a) Salaries and overtime of field personnel and casual labour;
b) Field travel expenses, board and lodging costs for field personnel;

¢) The computer costs associated with computing daily mean hydrometric
data;

d) Observer pay;
e) Depreciation, operation and maintenance of vehicles and boats;

f) Maintenance of gauging station structures including material and
labour for minor repairs;

g) Maintenance and depreciation of all field equipment and instruments
(except as noted in Article VII of this Agreement);

h) Fuels such as propane for heating recorder installations and gas such
as nitrogen for operating pressure sensing equipment, electricity charges;

1) Rental of aircraft, vehicles, boats, etc. supplied by either party or
chartered;

J) The annual cost of land leases;

k) Services, e.g. cost of establishing gas caches, operation of line
cabins, etc.

I1 - OPERATIONAL COST SEDIMENT STATIONS

A11 items in I OPERATIONAL COSTS plus:
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1) The computer costs associated with computing daily mean sediment data;

m) Cost of analysis of sediment samples.

III - NEW CONSTRUCTION REPAIR AND MAJOR RECONSTRUCTION COSTS FOR
WATER QUANTITY SURVEY STATIONS

a) Salaries and overtime of construction personnel;

b) Field travel expenses, board and lodging costs of construction
personnel;

c¢) Depreciation, operation and maintenance of vehicles;
d) Construction materials;
e) Maintenance, depreciation and operation of construction equipment;

f) Rental of aircraft, vehicles, boat construction equipment, etc.
supplied by either party or chartered;

g) Land acquisition costs including legal survey costs;

h) Construction contract payments.
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SCHEDULE C
(Schedule D for Quebec)

PROCEDURES FOR PREPARATION OF ANNUAL PAYMENTS

a) The annual payment is composed of two parts; the annual operating
costs and the costs of construction for streamflow and water level
installations and sediment installations.

b) The annual payment shall be computed for each year the agreement 1is
in effect.

¢) Cost data to be used as a basis for computing each annual payment
will be the cost data from the latest available full fiscal year.

d) A cost index factor is to be used in computing the annual payment for
the year in question commensurate with sound engineering practice.

e) The average annual unit costs for operating water quantity survey
stations 1isted in Schedule A but not including sediment stations will be
determined from the cost data of c¢) above and where necessary, because of
significant differences in transportation costs, these average annual
unit costs will be computed for more than one area or condition of
operation.

f) The total annual operation cost of the water quantity survey stations
1isted in Schedule A but not including sediment stations will be the
summation of the appropriate average annual unit cost for each station
multiplied by the cost index factor as determined in item d) above.

g) The total annual operation cost of the sediment stations l1isted in
Schedule A will be the summation of the annual operating cost for each
station multiplied by the cost index factor as determined in item d)
above.

h) The construction cost to be apportioned in accordance with Articles
II, III and IV will be the summation of the construction cost for each
new, or reconstructed water quantity survey station. The entire cost of
construction is to be included in the annual payment. Construction costs
are to be determined using data from reconnaissance surveys, standard
plans, etc. and incorporating the cost index factor from item d) above.

1) 1In cases where there is a significant deviation between the cost
determined in f), g) and h) and actual costs because of the cost
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index factor used, or changes in the construction program due to
unforeseen circumstances such as flooding, an adjustment may be made in
the final quarterly payment (March 1st) or the next fiscal year to more
accurately reflect the cost shares of the parties to this Agreement.
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SCHEDULE D
(Schedule F for Quebec and the Yukon)

This schedule provides a summary of the annual payment. The details of
the calculations for operation and construction are available and have
been jointly reviewed by officers of each party.

ANNUAL PAYMENT FOR 1975-76 TO BE PAID TO RECEIVER GENERAL OF CANADA BY
PROVINCE OF —--oommmmeo

Operation Construction Total

a) Streamflow and water level $-———- $---- $--—-
installations
b) Sediment installations $-——— o
ANNUAL PAYMENT $----
NOTE:

Where either party has more than one agency involved in
financing the water quantity survey program, the annual payment table may
be expanded to reflect each agency's portion of the ANNUAL PAYMENT.

(Signature) (Signature)

(Title) (Title)

Administrator for Province Administrator for Canadh
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SCHEDULE F - YUKON TERRITORY

This schedule provides a summary of the annual payment. The details of

the calculations for operation and construction are available and have
been jointly reviewed by officers of each party.

ANNUAL PAYMENT FOR 1975-76 TO BE TRANSFERRED TO DEPARTMENT OF ENVIRONMENT
BY DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT.

Operation Capital Total

a) Streamflow and water level $ - $-————- $--——-
installations
b) Sediment installations L $--o—- $-——-—-

ANNUAL PAYMENT $----

(Signature) (Signature)
(Title) (Title)
(Signature) (Signature)
(Title) (Title)

Administrators for DIAND Administrators for DOE



ANNEXE F
(

PATEMENT ANNUEL POUR 1975-76 A
ETRE PAYE A LA PROVINCE PAR LE
CANADA

Cette annexe fournit les colts
unitaires et un résumé du paiement
annuel. Les détails de calcul du
colt de 1'opération et de con-
struction sont disponibles et
furent examinés conjointement par
les officiers de chaque partie
11ée par cette convention.

COUT ANNUEL D'OPERATION D'UNE
STATION

Catégorie

COUT DE CONSTRUCTION

Installations hydrométriques
Streamflow and water level
installations

a)

b) Installations sédimentologiques

Sediment installations

Description
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SCHEDULE F

Québec)

ANNUAL PAYMENT FOR 1975-76 TO BE
PAID TO THE PROVINCE BY CANADA

This schedule provides unit costs
and a summary of the annual pay-
ment. The details of the cal-
culations for operation and con-
struction are available and have
been jointly reviewed by officers
for each party.

ANNUAL COST OF OPERATION

CoOt annuel

, WA VR
CONSTRUCTION COST
Opération Construction Total
$- - $- e $-—-—-
$——— e $- e $———-
PATEMENT ANNUEL
ANNUAL PAYMENT $--——-

directeur de 1'Hydrologie
la direction générale des Eaux

Regional Director, Inland Waters
Directorate
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APPENDIX B
Water Quantity Surveys
Orders-in-Council Numbers

and
Memorandum of Agreement Signing Dates

Order-in-Council No. Issued By Date Aqreement Signed
PC 1975-1/172 Canada --
1412-74 Newfoundland February 25, 1975
M7-74 Prince Edward Island January 28, 1975
75-325 Nova Scotia April 28, 1975
75-138 New Brunswick February 24, 1975
986 Quebec March 17, 1975
PC 1983-14/589 Canada Revised May 1984
(effective
April 1, 1983)
1030/75 Ontario June 13, 1975
571/15 Manitoba May 16, 1975
282/15 Saskatchewan February 18, 1975
432/15 Alberta April 23, 1975
913 British Columbia March 14, 197§
Letter Exchange Yukon & N.W.T. May 23, 1975
Revised May 21, 1982
(Effective

April 1, 1983)

Note:
The Memorandum of Agreement for each Province and the Yukon and
Northwest Territories is effective April 1, 1975, or the

effective date of any subsequent revision.
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October 20, 1982
APPENDIX C

NATIONAL GUIDELINES FOR DESIGNATING
WATER QUANTITY SURVEY STATIONS

These national guidelines of the Federal-Provincial Memoranda of
Agreement for Water Quantity Surveys have been prepared by Canada in
consultation with the Provinces for the purpose of designating federal,
federal-provincial and provincial water quantity survey stations. 1In
compliance with the agreements, the assignment and review of station
designations is the responsibility of each Coordinating Committee.

The intent of these guidelines is to provide a uniform and consistent
manner for designating water quantity survey stations throughout Canada.
In these guidelines, "water quantity survey stations" have the same
definition as in the Memoranda of Agreement and include water level,
streamflow and sediment survey stations. The word "stations" in these
guidelines means "water quantity survey stations". Where not otherwise
specified, the word "Province" means "Province" or "Territory". The
designation of each sediment station can be considered separately from
the corresponding water quantity survey station designation.

FEDERAL STATIONS

These are stations that support programs of primary interest to the
Government of Canada. These stations are funded 100 per cent by Canada
in accordance with Article II and the procedures described in

Schedules B, C and D (F for the Yukon) (and Schedules E, D, and F for
Quebec) of the Memoranda of Agreement.

1. Federal Departmental Programs

These are stations required under statutory obligations that have
developed in response to federal legislation and priorities, and as a
result of programs of various federal government departments or
agencies to provide quantity information on inland waters. These
include stations operated in support of specific federal works,
benchmark basins, studies or investigations, research projects, and
to meet navigational requirements and management responsibilities. A
station may be so designated where Canada has formally accepted
responsibility for the continued operation of the station under an
implementation agreement.

2. Interprovincial Waters

These are stations required for monitoring of waters flowing across
or forming part of provincial or territorial boundaries where federal
responsibility has been established by an agreement or where
justified by an inter-jurisdictional concern.
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International Waters

These are stations associated with federal responsibilities arising

from international agreements, treaties, orders or studies. These
include:

(a) Stations specifically named under the Boundary Waters Treaty and
those approved officially as "International Gauging Stations".

(b) Stations specifically stipulated under IJC orders, or required
to support such orders; to provide for control of waters
crossing or forming part of the international boundary and for
IJC related study, surveillance, flow regulation or
apportionment purposes. Such stations may also be required for
similar studies carried out under unilateral or bilateral

mechanisms and undertaken in anticipation of the need for formal
orders.

(c) Stations related to international treaties and agreements which
involve waters crossing or forming part of the international
boundary and which specifically stipulate the reaches of streams
required to be monitored or special arrangements that need to be
made to meet water quantity survey needs.

(d) Stations on streams flowing across or forming part of the
international boundary for which Canada has determined that
monitoring is required for water management purposes.

National Water Quantity Inventory

These are stations that provide information for a national inventory
of surface waters. They consist of those stations required to
determine water quantity trends in the major drainage basins in
Canada that serve to provide an assessment of the total surface water
resources and to measure significant discharge to the oceans.

FEDERAL-PROVINCIAL AND/OR FEDERAL-TERRITORIAL STATIONS

These are stations that support programs of joint interest to Canada and
the Province. The construction and operation of these stations are
funded in accordance with Article III and procedures described in
Schedules B, C and D (F for the Yukon) (and Schedules E, D, and F for
Quebec) of the Memoranda of Agreement.

1.

Federal-Provincial Agreements

These are stations where joint federal and provincial (or
territorial) responsibility is established under the terms and

conditions of an agreement between Canada and one or more Provinces
or Territories.
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The joint funding arrangements for any particular agreement must be
taken into consideration before designating a station in order to
ensure the intended division of financial responsibility. Following
the completion of a federal-provincial water study, a station may be
designated in this category only if its continuation would be in the
joint interest of Canada and the Province.

River Basin Management

These are stations where both Canada and the Province have stated an
interest in the need for information to support the management of the
water resources of a river basin.

Regional Water Quantity Inventory

These are stations that provide an assessment of the quantity of
water resources available in distinct hydrologic zones within each
Province through representative sampling taking into consideration
climatic variabilty, geographic and geologic differences, levels of
population and development, basin size, streamflow regime,
relationship to major groundwater resources and length of record.

PROVINCIAL AND/OR TERRITORIAL STATIONS

These are stations that support programs of primary interest to a
Provinc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>