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i 1. INTRODUCTION

The pufpose of this contract wés_to'bérry out an iﬁ—depth>review of
historical hydrometric sufvey data for selected gaugiﬁg stations in the
Northwest Territories in Qfder to find and correct significant errors in the

original computations; and to make recommendations for improving future data

‘collection and computation methods to ensure that national standards are

maintained.

'Pribr to 1981, data were collected and computed by the Alberta District,
Calgary Office (and Fort Smith, Fort Simpson, Norman Wells and Inuvik NWT sub-
offices) and the Manitoba Diétricts, Winnipeg Office (and Baker Lake NWT sub-
office); and prior to 1967; by the Pacific and Yukon, Vancouver Office (and
Whitehorse Yukon sub-office). This responsibility was transferred to thé NWT
Programs, Yeilowinife Office in 1981. The STREAM computer program has been

used since about 1976 and data have been collected and computed in metric

‘units since about 1979.

A pildt project was carried out in 1986-87 to assess the need for a
comprehensive data review program for NWI. The results indicated that the
work should befohgoing and therefore an overall streamflow data review program

was established. starting in 1987-88.

In 1988-89, the approach to data review and work progress (especially

‘detailed concerns at specific stations) were discussed with John Fowler, Al

Wilson and Scott McDonald of the NWT Office either by telephone or through
written correspondence, and during two visits to Yellowknife NWT, in June and
November 1988; discussions were also held with other NWT staff including Chris

Heron (Yellowknife), Murray Jones (Fort Smith), Pat Wood (Fort Simpson) and

Herb Wood (Inuvik). A one-day field trip was made in June to five gauging.

stations .north of Yellowknife, mostly by aerial inspection (landed at two
stations),  in addition to a trip by car (in November) to the Cameron River
‘station. This contract was also discussed with Arthur Redshaw, Chief,'NWT
Programs "in Yellowknife regarding project management and yith Doug Kirk,

Headquarters, during my visit to Ottawa/Hull in July 1988, regarding approval

- procedures, computer use, procedures for. requesting comparlson hydrographs,

updatlng temporary data flles, submitting reV1S1ons, and provision of various

plots and listings.

S
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(This'Sum@gry Report contains a list of the‘Stations‘fof'the overall data

‘review program; those reviewed to date;. those proposed for review during the

next two years; and a brief description of data review procedures and problems

encountered. The extent of revisions is summarized and specific

. recommendations are made.

Detailed explanations are given in Review Reports for each station.

" Copies of these Reports are available from the Water Resoures Branch, NWT

Programs, Yellowknife Office.




2.. RECOMMENDATIONS .
It iS}recommendéd that:

2.1 users be warned by an appropriate note under Remarks. in the next

. Histéficql Streamflow Sﬁmmaryzpublication that data should be used with

discretion (mainly because the~stage—diséharge‘relation is unstable ‘and/or is
not well-defined or because discharges>are mostly eétimated) for the following
stations: . . |

10HCO03 Big Smith Creek near Highwéy No. 1 (1973-86)

10KA067 Bosworth Creek near Norman wells (1980-86)

10KAOO6 Jungle Ridge Creek near the Mouth (1980-86)

10FCO01 Plateau Creek near Willow Lake (1976-85)

- 07SBO11 Pocket Lake Outflow near Yellowknife (1967-78)

10EDOO4 Rabbit Creek below Highway No. 7 (1978-83)
10HBOO1 Redstone River near the Mouth (1963-74)

~ 10HAOO2 Tsichu River at Canol Road (1975-86)

2.2 more discharge measurements be obtained either by conventional current-

meter methods or by dindirect determination at all active gauging stations o
reviewed this year, to define the stage-discharge .relation and/or the

"distribution of shift/backwater corrections more accurately.

2.3 computer programs be written (to facilitate historical data review or the

- annual b851n review):

(a) for the graph1ca1 and mathematlcal compar1son of daily and/or monthly

~flows at gauging stations in a bas1n on an upstream to downstream order,

including time lag (in days), specifically for the Liard and Mackenzie
Rivers and their tributaries; and |

(b) to plot historical daily maximum and minimum, air temperatures (and

_precipitation) at selected sites from AES data files; scale 1 mm -1 day

(366 days ~ same as discharge hydrographs) and 1 cm = 20°C (precipitation’

1 em = 20 mm with distinction between rain and snow).
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Headquarters conduct annual vorkshOps (staff tra:Ln:Lng) to ensure that'

national standards are ma:Lnta:Lned on:

(a)

(b)

(c)

(d)

off:.ce computation of hydrometrlc data, including ses»siohs»'o_n

documentatzxon (station analys:Ls, f:Leld reports, etc.), data review,

»theory of sh1ft correction distribution (time or stage basis), BW'
1nterpretat10n during break-up and freeze-up, BM stability, chart-

,1nterpretat10n (reversals, time and pen .corrections, orifice movement,

orifice s11t1ng/settling correct:mns, servomanometer malfunctions,
qua11ty checks for each chart segment, etc.), simple stage-discharge
relation (overall shape, log extension, selection of scales), variable
slope stage-discharge relation (2-gauge relationship), continuity from
one year to the next, basin review (comparison hydrographs), etc.;
Servomanometer and Data Collection Platform installation, maintenance and
operation, including sessions on~importénce of setting recorder to
accurate water level by. instrument before and after discharge
measurement, orifice line cut by ice during break-up, electrical and
mechanical problems (battery, clock, gas leaks, etc.), DCP interrogation
(documentation of results, timing of visits), etc.:

measurement of discharge (open-water, boat), including sessions on safety

precautions, selection of cross-section, number of verticals (5%.rule),

weight selection, current meter limitations, determination of mean water
] ) ’

level for measurement, Moving-Boat measurements (Spring Field Camps),
Sippe—Area Method for Indirect Determination of Discharge (high-water
marks, selection and verification of roughness coefficient "n") etc.; and
winter discharge measurements, including sessions on safety precautions,
very cold weather operation (equipment freezing up), problems of slush

ice, vertical velocity distribution, etc.)

2.5 the computation of annual records be conducted jointly with adjacent

Regional- Offices for interjurisdictional rivers, i.e., the Hay, Liard and Peel

Rivers, to ensure that data are co-patible_.




.- 3. NWI DATA REVIEW PROGRAM |

®

ListedAbelow.é;é the stations included in the seveﬁFyear review program,

Sta. No.

'10FB0O1
10GCO01

10KA001
10LCO14
10L.C002

07TBOO1
07TA001

"07SA004

07SB009
07SB011

"'07SB010

075C002
07RDOOL
07RCO01

. 07QB002

07QD004

© 07QA001

07QD006
07QD005

© 07QC003

07QC004

. 07PB002

07PA001
070B001
07UC001

10FC001

10FAQ002-
10FBOO5
"10EDOO1

10EDOO2
10EDO0O4

" 10EDO06
~_10EB001
‘10EC001

10EBOO2

'10EB003"
. 10EA002
_ 10EA003.
‘10EC002
10ED003

Station Name

Mackenzie River near Fort Providence
Mackenzie River at Fort Simpson

Mackenzie River at Norman Wells

Mackenzie River at Arctic Red River
Mackenzie River (East Channel) at Inuvik
. Great Slave Lake:

.+« Emile River at Qutlet of Basler Lake
.. La Martre River below Qutlet of Lac La Martre
.» Snare River:

«e+ Indin River above Chalco Lake

.» Baker Creek near Yellowknife

... Pocket Lake Outflow near Yellowknife
.. Yellowknife River:

..+ Cameron River below Reid Lake

.. Waldron River near the Mouth

.. Lockhart River at OQutlet of Artillery Lake 44-49,

.++ Thonokied River near the Mouth

. Snowdrift River at OQutlet of Siltaza Lake
.. Taltson River above. Porter Lake Outflow

.. Taltson River at Outlet of Tsu Lake

ee+ Porter Lake Outflow
.ss Porter Lake Outflow above Taltson Rlver
s+ Tazin River:
eses Thoa River near Inlet to Hill Island Lake
«e.ss Marten River above Thoa River

.+« Little Buffalo River below Highway No. 5

. Buffalo River at Highway No. 5

. Hay River near Hay River 29-31,

. Kakisa River at Outlet of Kakisa Lake
. Horn River:

.. Plateau Creek near Willow Lake

. Trout River .at Highway No. 1

. Jean-Marie River at Highway No. 1

. Liard River at Fort 'Liard

. Liard River near the Mouth

.. Rabbit Creek below Highway No. 7

.. Rabbit Creek at Highway No., 7

"o+ South Nahanni River above Virginia Falls

.. South Nahanni River above Clausen Creek
.+« Mac Creek near the Mouth
.++ Lened Creek above Little Nahanni River

.++ Flat River at Cantung Camp 60-62,
-ves Flat River near the Mouth :

+se Prairie Creek at Cadillac Mine
.+ Birch River at Highway No. 7

Review Period

61-78
59-86
62-86
72-86
73-86

78-86
75-86

77-86
68-82
67~78

75-86
78-86
63-86
80-86
77-86
77-86
62-86
82-86
77-81

68-86
77-86
65~86
68-84
63~86
62-86

76-85
69-85
72-85
65-86
72-86
78-83
84-86
60-85
59-85
78-85
82-86
73-85
60-85
74-85
74-85

(Yrs.)

(18)
(28)
(25)
(15)
(14)

¢ 9)
(12)

(10)
(15)
(12)

(12)
(¢ 9)
(30)
(7N
(10)
(10)
(25)
( 5)
( 5)

(19)
(10)
(22)
(17)

(24) -

(25)

(10)
(16)
(14)
(22)
(15)
( 6)
(¢ 3)
(26)
(26)
¢ 8)
(¢ 5)
(16)
(26)
(12)
(12)

T OEEE OO

~ the period of record to be assessed and notes on the annual progress to date.

Note

c(p)
c(P)
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~Sta. No,

106C002
10GC003
10GA0O1 -

© "10GB0O01
"~ 10GB0OO6

10GBOOS
10HBOO3

. 10HBOOS5

10HBOOL -
10HBOO4

10HA002
10HAOO03
10HCO003

~ 7 10JC003

10JD002
103D001
10JE001
10JA002
10JA004
10JBOO1
10KA006
10KA005
10KA007
10KA003

-10KBOO1

10KC001
10LD002
10LA002
10LA004
10MC002
10MCO07
10LC003

10LCO09

10LCO07
10LCO10

Station‘Name

“Mackenzie Rivet:

. Harris Rivér near the Mouth
. Martin River at Highway No. 1

< Root River near the Mouth

. Willowlake River above Metahdali Creek
. Willowlake River below Metahdali Creek
.. Metahdali Creek above Willowlake River
. Wrigley River near the Mouth

. Redstone River 63 km above Mouth -

. Redstone River near the Mouth

.. Silverberry River near Little Dal Lake
. Keele River:

... Tsichu River at Canol Road

.. Twitya River near the Mouth
. Big Smith Creek near Highway No. 1

Review Period

73-85

72-85
74-85
75-85
64-74
76-85
76-85
74-86
63-74

. 80-86

. Great Bear River at Outlet of Great Bear Lake

.» Great Bear Lake: : .

«+s HWhitefish River near the Mouth

.+ Haldane River near the Mouth

.++ Sloan River near the Mouth

.+ Camsell River at QOutlet of Clut Lake
«... Acasta River above Little Crapeau lake
.+. Johnny Hoe River above Lac Ste. Therese
. Jungle Ridge Creek near the Mouth

. Seepage Creek at Norman Wells

. Bosworth Creek near Norman Wells

. Bosworth Creek at Norman Wells

. Carcajou River below Imperial River

. Mountain River below Cambrian Creek

. Jackfish Creek near Fort Good Hope

. Arctic Red River near the Mouth

.. Weldon Creek near the Mouth

. Peel River above Fort McPherson

. Rat River near Fort McPherson

. Rengleng River below Highway No. 8

. Campbell Creek:

.. Cabin Creek above Highway No. 8
.. Caribou Creek above Highway No. 8
. Boot Creek near Inuvik

. Arctic Ocean Drainage:

10ND0OO2 -

1ONDOO1
10ND0O3
10NCOO1
10NAOO1L
100C001
10PBOO1
10PCO01
10PC002 -
10QA001
10QC001

Liverpool Bay:
. Trail Valley Creek near Inuvik
. Hans Creek near Inuvik-

~« Zed Creek near Inuvik

. Anderson River below Carnwath River

.+ Carnwath River below Andrew River
Inman River near the Mouth

Coppermine River at Outlet of Point Lake

. Kendall River near Outlet of Dismal Lakes

.. Atitok Creek near Dismal Lakes
Tree River near the Mouth
Burnside River near the Mouth

75-76,

75-86
80-86
73-86
61-86

77-86
75-86
76-86
63-86
80-86
69-86
79-86
74-78
80-86
73-79
76-86
74-86
80-86
68-86
77-86
69-86
81-86
72-86

80-86
75-86
81-86

77-86
77-86
78-82
69-84
82-86
78-86
65-86
69-86

79-86

69-86
76-86

(Yrs.) Not
(13),

(13)
(11)

(11)

(11)

(10)
(10)
(12)
(12)
(7

(12)
«7)
(14)
(26)

(10)
(12)
(11)
(24)

7

(18)
«7)
( 5)
«7
«7
(11)
(13)
« 7
(19)
(10)
(18)
( 6)
(15)

(7).

(12)
( 6)

(10)
(10)
( 5)
(16)
s)
(11)
(22)
(18)
( 8)
(18)

(11)
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Sta. No. Station Name . Review Period
10QC002 " Gordon River near the Mouth. . 77-86
© 10QDO01 - Ellice River near the Mouth 71-84
10RAOOL - Back River below Beechy- Lake 77-86
. 10RCO01 Back River above Hermann River 62-84
10RA0O02 . Baillie River near the Mouth 78-86
10SBO01 Hayes River above Chantrey Inlet 71-86 -
o Arctic Islands Drainage:
10TF001 Freshwater Creek near Cambridge Bay 70-86
10TAOO1 Big River above Egg River . 75-81, 83-86
. 10VC002 Mecham River near Resolute ' ' 71-78
- 10VCO01 Allen River near the Mouth 71-86
10UF001 Duval River néar Pangnirtung . 74-83
10UHOO2 Apex River at Apex ‘ 73-86
10UHOO1 Sylvia Grinnel River near Frobisher Bay 71-86
10UBOO1 Marcil Creek near Arctic Bay ‘ 78-83
10UE001 Tulugak River on Broughton Island 73-83
Hudson Bay Drainage: .
'06QA001 Lorillard River above Daly Bay 78-86
. O6MBOO1l Quoich River above St. Clair Falls 72-86
Baker Lake Basin: )
"06LAOOL - ...Kazan River at Outlet of Ennadai Lake 65-86
- 06LCO01 . Kazan River above Kazan Falls 65~-86
-~ 06LCO03 .. Siurac. Creek near Outlet to Kazan River 79-86
" 06LC002 .. Kunwak River below Princess Mary Lake 77-86
"06MAO002 ..'Qinguo Creek near Baker Lake ' - 69-78, 81-86
06JC002 ‘. Thelon River above Beverley Lake 70, 72-85
O6MAOO3 . Thelon River above Baker Lake 73-82
. ..06JBOO1 ' .. Hanbury River above Hoare Lake 72-86
06KC003 . .. Dubawnt River at Outlet of Marjorie Lake 68-78
06KCO01 .. Dubawnt River below Marjorie Lake 60-67
06MAOO4 - . Akkutuak Creek near Baker lake 78-86
.06MAOO5 . Prince River near Baker Lake 79-86
06NB002 Ferguson River below O'Neil Lake 79-86
06HDO02 Tha-Anne River below South Menik Lake 78-85
O6HDOO1 ., Kognak River below Mountain Lake 77-86
O6HB0O02. Thlewiaza River below Sealhole Lake 78-86
- Review Completed in 1986-87: 5 stations, ‘77 station-years
- Review Completed in 1987-88: 19 stations, 264 station-years
Review Completed in 1988-89: 22 stations, 250 station-years
- Review Proposal for 1989-90: 22 stations, 245 station-years
— Preliminary Report only

(Yrs.) Not

(10)
(14)

. (10)
(20)

9
(16)

(17)

(11)

( 8)
(16)
(10)
(14)
(16)
( 6)
¢ 9

(9
(15)

(22)
(22)
( 8
(10)
(16)
(15)

(10) .

(16)
(10)
( 4)
« 9
( 8
( 8
( 8)
(10)
9

e

Note: Stations with less than 5 years of discharge records or those established
since 1983 are not included in this Review Program. '

- Total Review Program

119 stations (1535 station-years)

Total'ReViewed to 1988-89 :+ 46 stations ( 591 station-years)
Proposed Program for 1989-90 : 22 stations ( 245 station-years)

" Proposed Program-for 1990-91
Proposed Program for 1991-92
Proposed Program for 1992-93

s ov e

15 stations ( 280 station-years)
- 21 stations ( 246 station-years)
~15 stations ( 173 station-years).




‘3.1 Review Pfoposal.for 1989—90 S

. the assessment of data on tributaries to the Mackenzie River below Great Slave

Lake (except. the Liard and the Great Bear Rivers):

~ Sta. No.. Station Name ’ . Review Period (Yrs.)
10JA004 Acasta River below Little Crapeau Lake ' 80-86 ( 7)
10LA002 Arctic Red River near the Mouth A 68-86 (19)
10LCO10 Boot Creek near Inuvik : 81-86 ( 6)
10LCO09 Cabin Creek above Highway No. 8 80-86 ( 7)
10JA002 Camsell River at Outlet of Clut Lake 63-86 (24)
10KBOO1 Carcajou River below Imperial River - 76-86 (11)
10L.C007 Caribou Creek above Highway No. 8 75-86 (12)
10JD001 Haldane River near the Mouth 75-86 (12)

- 10NDOO1 Hans Creek near Inuvik : : 77-86 (10)
10LDO02 Jackfish Creek near Fort Good Hope 80-86 ( 7)
10JB001 Johnny Hoe River above Lac Ste. Therese 69-86 (18)

" 10KC001 Mountain River below Cambrian Creek - 74-86 " (13)
10MC002 -Peel River above Fort McPherson 69-86 (18)
10MCO07 Rat River near Fort McPherson 81-86 ( 6)
10LC0O03 Rengleng River below Highway No. 8 : 72-86 (15)
10HBOO4 Silverberry River near Little Dal Lake . 80-86 ( 7)
10JE001 - Sloan River near the Mouth 76-86 (11)
10NDOO2 Trail Valley Creek near Inuvik ‘ 77-86 (10)
10HAO03 Twitya River near the Mouth 80-86 ( 7)
10LA0O04 Weldon Creek near the Mouth 77-86 (10)
10JD002 Whitefish River near the Mouth 77-86 (10)

10NDOO3 Zed Creek near Inuvik " ‘ 78-82 ( 5)

22 stations (245 station-years)

" The" following stations ‘are recomménded-for ¥éview in 1989-90 to complete |




3 2 Rev1ev Proposal for 1990—91

Pre11-1nary Revxev Reports were prepared for - the follow1ng statlons 4n”

1987—88 and 1988—89

Sta. No. - Sfatioh Name o ' Review Period (Yrs.)

10EDO0O1 Liard River at Fort Liard : . 65-85 (21)
10ED002 Liard River near the Mouth ' 72-85 (14)
10FBO0O1 - Mackenzie River near Fort Providence 61-78 - (18)

10GC001 Mackenzie River at Fort Simpson 59-86 (28)

Computer—generated comparison hydrographs (and manually-computed monthly
and annual mathematical comparisons) for stations on the Liard and Mackenzie

Rivers indicate many periods of négative ungauged inflow and/or periods that

" are not in reasonable agreement, especially during break-up and freezé—up.

The review. (revision) of streamflow data for stations (listed below) on

thé main stem of the Liard and Mackenzie Rivers should therefore be carried

out as a unit.to ensure compatibility of final results. This should include

an examination; either in-house or under contract, of the records for five
stations (listed below) in the upper Liard River basin which are operatéd by

the Pacific and Yukon Office, to support the review of data. for the lower

" Liard River stations in the NWT.

Stations operated by the NWT Programs Office:

Sta. No. Station  Name A Review Period (Yrs.)
10FBO01 Mackenzie River near Fort Providence 61-78 (18)
10GC001 Mackenzie River at Fort Simpson 59-86 (28)
10KAO01 Mackenzie River at Norman Wells 62—-86 (25)
10LCO14 Mackenzie River at Arctic Red River 72-86 (15)
"10LC002 Mackenzie River (East Channel) at Inuvik 73-86  (14)
10EDO01 Liard River at Fort Liard . 65-86 - (22)
10ED002 Liard River near the Mouth ' 72-86 (15)
10JC003 - Great Bear River at Outlet of CGreat Bear Lake : 61-86 (26)

8 stations (163 station-years)

Stations operated by the Pacific and Yukon Office:

Sta. No. Station Name : Review Period (Yrs.)
10BE001 Liard River at Lower Crossing - ‘ © 65-86 (22)
10BEOO5 Liard River above Beaver River 68-86 (19)
10CD001 ° Muskwa River near Fort Nelson . 78-86 ( 9)
10CC002~ Fort Nelson River above Muskwa River 78-86 ( 9)
10CC001 Fort Nelson River at Fort Nelson 65-78 (14)

5 stations (73 station-years)

gy




A review of data prlor to’ 1965 for the above five stations, along with

data prlor to.1965 for Liard Rlver at Fort Llard (10ED001), 1s not- suggested 

at this time because of the time involved.
It is also strongly recommended that a computer program be written in
1989 for use in 1990-91 for an automated mathematical comparison of all data

collected from these stations to ensure ¢onsistency in published records.

'To complete the NWT program; the review of another 7 stations (117

- station-years) in the Arctic Ocean or Hudson Bay Drainage should also be

~included.

The total NWT program for 1990-91 vodld be 15 stations (280 station—
years) - not including the recommended five upper Liard River stations in the

Pacific and Yukon Region.
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‘4,17 1986-87 Program

4. LIST OF REVIEW REPORTS

“4,1.1 Final Review Reports were completed for: _ o
~ Sta. No. Station Name : Review Period

10NCO01 Anderson River below Carnwath River . 69-84
" 10RC001 Back River above Hermann River - o 62-84
07PA001 Buffalo River at Highway No. 5 68-84
- 10QD001 Ellice River near the Mouth : 71-84
06MAO03 | Thelon River above Baker Lake : 73-82

TOTALS (5 stations)

4.1.2 Preliminary Review Reports were prepared for:

Sta. No. Station Name Review Period
- 06KCO03 Dubawnt River at Outlet of Marjorie Lake 60-84
10EAQ03 Flat River near the Mouth 60-84
10EC001 South Nahanni River above Clausen Creek 59-84
10EBOO1 South Nahanni River above Virginia Falls 60-84
06JC001 Thelon River above Beverly Lake 70-84

TOTALS (5 stations)

(Yrs.)

(16)
(20).
(17)
(14)
(10)
(77)

(Yrs.)
(25)
(25)
(25)
(25)
(15)

(115)




S’ta; No. :
- 10ED003

06KC003

* 06KCO01

10EA002
10EA003
10GC002
10FB005
10EB002
10GC003
10GB005
10ECO01
10GA001
10EC0O01
10EBOOL
06JC002
10FA002
10GB006
10GB0OO1
10HBOO3

Sta. No.
10EDOO1
10ED0O02

. 4.2 - 1987-88 Program

4,2.1° Final Review Reports,were'hompleted for:

A " Station Name .
Birch River at Highway No. 7

Dubawnt River at Outlet of Marjorie Lake

Dubawnt River below Marjorie Lake
Flat River at Cantung Camp
Flat River near the Mouth
Harris River near the Mouth
Jean-Marie River at Highway No. 1
Mac Creek near the Mouth
Martin River at Highway No. 1
Metahdali Creek above Willowlake River
Prairie Creek at Cadillac Mine
Root River near the Mouth
South Nahanni River above Clausen Creek
South Nahanni River above Virginia Falls
Thelon River above Beverly Lake
Trout River at Highway No. 1
Willowlake River above Metahdali Creek
Willowlake River below Metahdali Creek
Wrigley River near the Mouth

TOTALS (19 stations)

4.2,2 Preliminary Review Reports were prepared for:

~ Station Name
Liard River at Fort Liard
Liard River near the Mouth
TOTALS (2 statdions)

Review Period
74-85
68-78
60-67
60-85
60-85
73-85
72-85
78-85
73-85
76-85
74-85
74-85
59-85
60-85
70-85

69-85"

75-85

64-74

76-85

Review Period
65-85
72-85

(Yrs.)
(12)
(10)
( 4)
(16)
(26)
(13)
(14)
( 8)
(13)
(10)
(12)
(11)
(26)
(26)
(15)
(16)
(11)
(11)
(10)
(264)

(Yrs.)
(21)
(14)
(35)




4.3 1988-89 Program -

4.3.1.  Final Review Reports were completed for:

~ Section

No. Sta. No.
5.3.1 07SB009
5.3.2 10HC003
5.3.3.  10KAQO03
5.3.4 10KA007
5.3.5 "07SBO10
5.3.6 07TB0OO1
5.3.7 070B0O01
5.3.8 07SA004
5.3.9 10KA006
5.3.10 070C001
5.3.11 07TA0O1
5.3.12 10EBOO3
5.3.13 07PB00O2
5.3.14 10FC001
5.3.15 07SBO11.
5.3.16 - 10EDOO6 .
5.3.17 10EDOO4
5.3.18 10HBOO5
5.3.19 10HBOO1
5.3.20 10KA005
5.3.21 10HA0O2
5.3.22 075C002

Sta. No.

Station Name
Baker Creek near Yellowknife
Big Smith Creek near Highway No. 1
Bosworth Creek at Norman Wells
Bosworth Creek near Norman Wells
Cameron River below Reid Lake
Emile River at OQutlet of Basler Lake
Hay River near Hay River
Indin River above Chalco Lake
Jungle Ridge Creek near the Mouth
Kekisa River at Qutlet of Kakisa Lake
La Martre River below OQutlet of Lac La Martre

‘Lened Creek above Little Nahanni River

Little Buffalo River below Highway No. 5
Plateau Creek near Willow Lake
Pocket Lake Qutflow near Yellowknife

‘Rabbit Creek at Highway No. 7

Rabbit Creek below Highway No. 7
Redstone River 63 km above Mouth
Redstone River near the Mouth
Seepage Creek at Norman Wells
Tsichu River at Canol Road
Waldron River near the Mouth

. TOTALS (22 stations)

4.3.2 Preliminary Réviev Reports were prepared for:

Station Name

10FBO01 Mackenzie River near Fort Providence
10GC001 Mackenzie River at Fort Simpson

- TOTALS (2 stations)

Review Period

68-82
73-86
73-79
80-86
75-86
78-86
63-86
77-86
79-86
62-86
75-86

8286

65-~86
76-85
67-78
84-86
78-83
75-86
63~74
74-78
75-86
78-86

Review Period

61-78
59-86

(Yrs.)
(15)
(14)
7
«7
(12)
(9
(24)
(10)
«7
(25)
(12)
( 5)
(22)
(10)
(12)
( 3)
( 6)
(12)
(12)
“( 5)
(12)
(9
(250)

(Yrs.)
(18)
(28)
(46)

gt e

i
i
e
1.
]
&
i
;
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5. SUMMARY OF REVISIONS

One should be careful when u51ng percentage d1fferences to 1nd1cate or to

assess the extent of rev1s1ons, e.g., & revision £rom 400 to 100 is -75% but

one from 100 to 400 is +3007 (a "minus" revision can never be more than 100%)

- yet the mathematical difference is 300 in both cases. Also, a revision of

-40% at Tow flow may "appear" to be more significant than a -10% revision at’

hlgh flow, when actualiy much more water is involved during high-water

periods.

Review Reports were completed for 22 stations (250 station-years). A
revision of some type (including deletion and extension) was made to 72

station-years of data, dinvolving 7248 days and 301 months.

Preliminary Review Reports for the Mackenzie River near Fort Providence
(10FBOO1) and Mackenzie River at Fort Simpsoﬁ (106GC001) are included in
Section 6 of this Summary Report. Comparison Hydrographs were used
extensively to assess the compatibility of the data and indicate ~negative

ungauged inflow on numerous occasions and/or periods of flow that are not in

_ reasonable agreement.- It was agreed with the Yellowknife Office that the data

for stations on the main stem of the Liard and Mackenzie Rivers should be

reviewed as a unit (see Section 3.2).

An important feature of this Review is that "short" periods of missing
daily discharges were estimated to complete the records for 15 years for 10

stations; 6 of these estimates were to 1981 data (see Section 5.2.2).

Data for the 2 stations on the Redstone River, as well as the 2 stations
on Rabbit Creek and Bosworth Creek, were "mixed up™ and files were corrected.
Name changes were recommended (and approved by the Yellowstone Office) for 6

stations.




There were 10 "breaks in éontinuity'-of data from one year to the next,

involving 9 statiohs;-the most significant béing the revisions for:

(a)

(b)

(c)

[CN

(e)

10KA007 Bosworth Creek near Norman Wells (1980-86)

January i982: revised by -68% from 0.425 to 0.136 m3/s

1982 Mean: revised by < -5% from 0.853 to 0.812 m3/s

07SA004 Indin River above Chalco Lake (1977-86)
December 1982: revised by +42% from 1.64 to 2.33 m3/s

1982 Mean: . revised by + 2Z from 5.80-tov5.89 m3/s
07UC001 :Kakisa River at Outlet of Kakisa Lake (1962-86)
April 1979: revised by -64% from 9.60 to 3.45 m3/s

1979 Mean: revised by - 52 from 44.0 to 41.8 n3/s

07TA001 La Martre River below Outlet of Lac La Martre (1975-86)
December 1985: revised by +65% from 19.5 to 32.1 m3/s

1985 Mean: revised by + 4Z from 34.8 to 40.1 m3/s
'078C002 Waldron River near the Noath (1978-86)
April 1981: revised by -61% from 1.21 to 0.467 m3/s

-1981 Mean: revised by - 4% from 3.53 to 3.39 m3/s

Highlights of other significant‘revisions are:

(a)

lOHCOOB Big Smith Creek near Highway No. 1 (1973-86)
- a{reviéion of some type was made to 11 of the 14 years of data
- zero flow revised for 5 years

- shape of winter recession revised for 10 years

‘May 1974: revised by -10Z from 48.5 to 43.5 m3/s
1974 Mean: revised by -5% from 8.77 to 8.34 m3/s
June 1975: revised by +61% from 7.63 to 12.3 m3/s
‘-September 1977: revised by +64Z from 0.473 to 0.774 m3/s
. March 1982: revised from 0 to 0.250 m3/s
April 1985: revised by +300% from 0.074 to 0.296 m3/s

- the mean annual discharge for 1974-86 was revised by -12% from 6.35 to =

" 5.59 m3/s

]
|
|



(b)

(c)

(d)

(e)

070B001 Hay River near Hay River (1963-86)

~ a revision of some type was -made to 12 of the 24 years of data -

m3/s - . R .
June 1971: revised by +25%7 from 111  to 139 m3/s
November 1979: revised by -40% from 63.5 to 37.9 m3/s
March 1982: revised by -77% from  1.85 to  0.433 m3/s

January 1986: revised by +347 from 6.00 to 8.06 m3/s

-~ the mean aﬁnuql'dischafge for 1964-86 was unchanged at- 104 m3/s
(compensating revisions)

10KA006 Jungle Ridge Creek near the Mouth (1980-86)

—~ two discharge measuréments were not used in 1983

May 1983: revised by +5% from.1.79 to 1.88 m3/s

August 1983: revised by -78% from 0.427 to 0.093 m3/s

1983 Mean:  revised by -30¢ from 0.512 to 0.357 m3/s

070B002 LIttle Buffalo River below Highway No. 5 (1965-86)

- wrong HQ table used in 1983

September 1983: revised by ~67% from 0.413 to 0.137 m3/s

10HBOO5 Redstone River 63 km above Mouth (1974-86)

- a revision of some type was made to 6 of the 13 years of data

—HHW'HQ‘revision‘and Shift Correction distribution for 1980 to 1985

maximum discharges revised by about -20%
- mean annual discharge for 1980 to 1986 was revised by -9% from 194 to
177 m3/s

. the 1966 - ma ximum dally discharge was revised by +19%Z from 521 to 620B




5.1

Types and Extent of Revisions

‘Following is & summary of the various type of revisions and the

approximate number of years involved:

(a)
.(b)

(c)

(d)
(e)

(£)

(g)
(h) .

(i)
(3
(k)
(1)
(m)
(n)
(o)

" discrediting records (see Section 5.2.1)

completing missing records (see Section 5.2.2)
"break in continuity" (10 cases for 9 staﬁions)
"spikes" (2 days, 2 years, 2 statiqns)

bracketted means changed to daily discharges (2 years, 1 station)

winter recession (22 years, 7 stations)

shift or backwater distribution/interpretation (13 years, 4 stations)

~hydrograph shape, timing of peak and magnitude of flows during break-up '

(10 years, 7 stationms)

estimated periods revised (5 years, 2 stations)

gauge heights one day out of order (1 year, 1 station)

LW/HW stage-discharge curve revisions (14 years, 3 stations)

wrong HQ table (1 year, 1 station)

‘zero flow revised (14 years, 4 stations)

discharge measurement not used (6 years, 5 stations)

historical minimum daily discharge revised (3 years, 3 stationms)




5.2 Deletion .and Extension of Data

' 5.2.1 Deletion of Data

In some cases, dischafge,data were discredited‘mainly_because
insufficient basic data are available to.produce reliable results suitable for
distribution to users. Revisions (deletions) were made to 2 stations (249
days, involving 11 months and 4 years). Data were deleted for the following:
(a) 070B0O1 Hay River mear Hay River (1963-86)

— 14 months (3 years - 1929 to 1931)

~ daily discharges, mostly estimated (442 days)

- the périod 1929 to 1931 was not included in the original "review
period” of 1963 to 1986 (24 years) and therefore it is mot included in
the tabulation of revisioﬁs (deletions) shown above

(b) 10KAOO3 Bosworth Creek at Norman Wells (1974-79)

(i) 3 months (23 days) in 1973

- estimated daily discharges

- 1973 was not included in the original "review pericd" of 1974 to 1979
(6 years) and therefore it is not imcluded in the tabulation of
rgyisions (deletions) shown above

(1) 1 month.(ljday) in 1974

- zero flow'deléted

(iii) 5 months (118 days) din 1977

- zero flow deleted

(c) O07PBO02 Little Buffalo River below Highway No. 5 (1965-86)

- 5 months (2 years - 1973 and 1984)
- zero flow deleted (130 days)

- 5.2.2 Extension of Data

Missing daily diScharges for "short" periods of record were estimated to
give a complete block of data for certain stations. Revisions (extensions)
were made to 10 stations (1548 days, involving 61 months and 15 years). .It is

noted that estimates for 1981 were made to 6 statiohs.




L (@)

Data

'(a)'

(b)

~ (e)

(d)

(e)

(£)

were estimated for the following:

07SB009” Baker Creek near Yellowknife (1968-82)

-~ 61 days (2 months in 1973) . o

- this completed a block of data for 1972 to 1982

10HC003 Big Smith Creek near- Highway No. 1 (1973-86)

- 470.day§; involving 20 months and &4 years '

- 5 periods in 1975 to 1977 and 1981

10KAOO7 Bosworth Creek near Norman Wells (1980-86)

- 189 days, involving 7 months and 2 years (1980-81)

673A004'Indin River above Chalco Lake (1977-86)

- 290 days, involving 10 months in 1981

- revisioﬁs to 1981 data were made by the Yellowknife Office about 1983
bﬁt inadvertently were not entered on the maéter FLOW file

10KA0O6 Jungle Ridge Creek near the Mouth (1980-86)

- 147 days, involving 5 months in 1981 ‘

07UC001 Kakisa River at Outlet of Kakisa Lake (1962-86)

- = 46 days, involving 2 months in 1971

- - 69 days, involving 3 months in 1981

(g)

(h)

(1)

(k)

10EB003 Lened Creek above Little Nahanni River (1982-86)

~ 28 days, involving 1 month in 1983

07SBO11 Pocket Lake Outflow near YEIiowknife (1967-78)

-~ 1489 days, involving 50 months and 9 years

- mostly estimated zero flow

- this is not included in the tabulation of revisions (extensions)
because of the large number of days involved which were mostly zero and
which would give misleading importance if added to the total number of
déys revised (extended) | A

- data for this station are considered poor

IIOEDOO6 Rabbit Creek at Highway No. 7 (1984-86)

~ 45 days, involving 2 months in 1986

 10HBOO5 Redstone River 63 ka above Moath (1974-86)

- 118 days, involving 5 months in 1981
— this completed a block of data for 1980 to 1986
07SC002 Waldron River near the Mouth (1978-86)

- 85 days, involving 4 months in 1980




5.3 7. Summary of Rgvi;ions ‘and Recommendations for Each Station

A summé.ry of the revisions that were made for each station is given :m :

this section. Highlights of the recommendations for each station are also,

included. Detailed explanétions are provided in individual Review Reports.

The stations are reported in alphabetical ‘order (see Section 4.3.1 for tbe

. complete list of stations).

5.3‘.1~ O7SBOO9 . Baker Creek near Yellowknife (1968-82)

'Maximum instantaneous discharges were extracted for 5 years (not

pre viously published).

Missing daily discharges for November 1 to December 31, 1973 were
estimated to complete the records for the year and for the period of record
for 1972 to 1982.

The mean annual discharge for 1972 to 1982 was revised by -~2Z from 0.149
to 0.146 m3/s_due to the extension of records for 1973.

It is recommended that:

(a) the name of the station be changed from Baker Creek Main Stem near

Yellowknife to "Baker Creek near 'Y‘ellqwknife“ (the term "Main Stem"

implies .that there are other unmeasured channels of Baker Creek, which is.

"not the case; and also, this does not agree with the other station on
Baker Creek - 07SB013). A 7
Note: This has already been approved by Yellowknife and the HYDEX file

was updated in January 1989.




' 5.3.2  10HCO03 Big Saith Creek mear Highway No. 1 (1973-86)

The estimated maximum da11y discharge for the perlod of record from 1974

to 1986 was revised by —362 from 266E to 170E m3/s (May 18, 1974).

Hissing daily discharges for 1975, 1976, 1977 and 1981 were estimated to

- give a complete block of records from 1974 to 1986 470 daily dlscharges were

estimated, 1nv01V1ng 20 months of data for the 4 years.

A revision of some.type was made to 11 of the 14 years of data from 1973
to 1986, Revisions, including estimates of missing data, were made to 1623
daily discharges, involving-62 months of the 11 years of data. More than one
type of revision could apply to army one year or even within a month.
(a) missing daily discharges, 4 years (1975, 1976, 1977 and 1981) .
(b) zero flow revised, 5 years (1978 and 1981 to 1984)
(c) shape of winter recession, 10 years (1973 to 1978 and 1982 to 1985)

(d) discharge measurement not used (1976)

(e) HQ curve revision (1974, 1975)
(f) estimated flows revised (1974, 1984)

(g) shift correction distribution revised (1977)

_(h) "break in continuity" (1982)

Summary of revisions to minimum daily discharges:
1974: revised by - 1Z from 0.187B fo 0.185B m3/s
1975: revised by -12%7 from 0.153B td 0.134B m3/s
1976: 0.159B m3/s (not previously published)

1977: 0.038B m3/s (not previously published)

1978: revised from OB to 0.002B m3/s

1979: not revised from 0.010B m3/s
1980: not revised from 0.120B m3/s

1981: 0.100B m3/s (not previously published)

1982: revised from OB to 0.220B m3/s
1983: revised from 0B to 0.010B m3/s

'1984: revised from OB to 0.010B m3/s
. 1985: revised by +8837 from 0.030B to 0.295B m3/s
1986: mnot revised from 0.245B m3/s




'5.3.2  10HCO03 (continued) -

Summary of sigﬁificant revisions (above 10%) to monthly mean discharges: .
May 1974: revised by -10% from 48.5 ‘to 43.5 . m3/s ' |
June 1975: revised by +61% from 7.63 to 12.3 m3/s
July 1976: revised by +23% from 1.47 to 1.81 m3/s
Oct. 1976: revised by +208 from 0.625 to 0.753 m3/s
Sept 1977: revised by +64% from 0.473 to  0.774 m3/s
Oct. 1977: revised by +50% from 0.519 to 0.777 m3/s
Nov. 1977: revised by +157 from 0.405 ﬁo 0.466 m3/s
Dec. 1977: revised by -36% from 0.211 to 0.136 m3/s
Jan. 1978: revised by -457 from 0.022 to 0.012 m3/s
Mar. 1982: revised from 0 to 0.250 m3/s
Jan. 1983: revised by +567% from 0.097 to . 0.151 m3/s
Feb. 1983: revised from 0 to  0.049 m3/s
Mar. 1984: revised from 0 to  0.013 m3/s
Apr. 1985: revised from 0.074 to 0.296 m3/s

Summary of revisions to annual mean discharges:
1974: revised by -57 from 8.77 to 8.34-m3/s‘
1975: 5.50 m3/s (not previously published)
1976: 3.92 m3/s (not previously published)
1977: 3.67 m3/s (not previously published)
1978: unchanged at 3.79 m3/s
1979: not revised from 3.93 n3/s
1980: not .revised from 4.44 n3/s
1981: 2.76 m3/s (not previously published)
1982: revised by +1% from 8.36 to 8.45 m3/s
1983: revised by +0.2%Z from 4.48 to b .49 m3/s
1984: unchangéd at 10.8 m3/s
. 1985: revised by +0.2% from 4.74 to 4.75 m3/s
1986 not revised from 7.84 m3/s

The mean annual discharge for the period'of record was revised by -127
from 6.35 to 5.59 m3/s.




- 5.3.2

.10HCO003 - (contdiriued)

.It is recom-ended that.

(a) ) ‘

the following note be added undef'»Remarks in the next Historical

‘Streamflow Summary pub11cat10n' "Flows dur1ﬂg high vater, winter per1ods

. and estimated periods should be used with discretion” »

(b)

more discharge measurements be obtained at various - stages during the .

year, especially the open-water peribds to define the daily shift, '

- (e) .

correction distribution more accurately, Q
any observations (measurements) of "no flow" or very low flow be

documented, e.g., number of holes drilled (and if any overflow), water in

~ section, snow cover, etc.,

(d)

(o)

the elevation of zero flow be obtained at least once a year during open-
water periods and especially after high-water flows, and
a new H) Curve be drawn using the latest HW measurements (see Composite

Curve Sheet for selection of scales).




5.3.3 10KA003 .Bosvorth Creek at Norman Wells (1973-79)

The 23 estimated ddily_dischafges in 1973 were deleted and records for
1973 are now reported as "miscellanecous measurements only”.

‘It is unlikely that the flow would go to zero (nil). Therefore, the
published values of “zero®™ were deleted, i.e., February 26, 1974, January 1 to

April 21, 1977 and December 25 to 31, 1977 (119 days).

There are no recommendations.

5.3.4 10KAOO7 Bosworth Creek near Norman Wells (1980-86)

The~synbdi R (Revised) was entered on the FLOW file by Ottawa in 1985 to
alert magnetic tape users that data had been added to this station and mot
that data had been revised as shown in the 1986 Historical Streamflow Summary
publication..i.e., discharge data for 1980 to 1984 were moved Erom 10KAOO3 to
10KA007. ’

Daily discharges for October 19 to 31, 1980 were revised aqd daily

‘discharges for November 1, 1980 to May 8, 1981 were estimated to complete the

records for 1981 and for the period of record. Daily discharges for June 24
and 25, 1981 were revised (HQ Curve revision). Daily discharges for October
19, 1981 to May 14, 1982 were revised because the wrong date was used for the
November 1981 measurement (should be November 16 not November 6), and a major
"break in continuity". Daily discharges for April 1 to June 3, 1983 were
revised because of a diffefent interpretation during break-up and a HW HQ
revision.

The maximum daily discharge for 1981 was revised by +657 from 7.26 to
12.0E m3/s (not previously published) and for 1983 by -31% from 15.3 to 10.5E

‘m3/s.

A total of 476 daily discharges were revised (extended), involving 20

‘months and 3 years.




R .

5.3.4 10KAOO7 (continued)

Summary of significant revisions to monthly né;m discharges:

November 1981: by +40% from 0.189 to 0.265 m3/s
December 1981: by +69% from 0.024 to 0.191 m3/s
January 1982: by 68%.from 0.425 to 0.136 m3/s

May 1983: by -30% from 3.84 to 2.70 m3/s

The annual mean d;ischarge. for 1982 was revised by -5Z from 0.853 to 0.812

m3/s and for 1983 by -13% from 0.767 to 0.671 m3/s. The mean annual discharge

for the period of record from 1981 to 1986 was revised by -8%Z from 0.694 to
0.641 m3/s.

(a)

(b)

“(e)

(d)

It is recoomended that:

the following note be added under Remarks in the next Historical

Streanf low Summary publication: "The stage-discharge relation is not

well-defined and data shomld be used with discretion",
more discharge measurements be obtained to define the daily shift

correction distribution more accurately,

_the elevation of zero flow be obtained at least once a year, especially

after high-water flows, and
the records be - examined again if the 1981 recorder charts are found

and/or when extreme high-water measurements have been obtained.




5.3.5 07SBOL0 Cameron River below Reid Lake (1975-86)

 No revisions were made to daily discharges.

Three maximum instantaneous discharges were extracted (for 1976, 1977 and

1982) - not previously published.

It dis recomnended that:

(a) . more discharge measurements be obtained to define the LW range of the HQ
relation and/ori.to confirm that open-water conditions exist year-round
(which has been assumed in recent years),

(b) the elevation of zero flow be obtained,

(c) new numbérs be assigned to revised HQ Curves used since 1984 (see
Explanation of Revisions), and

(d) records be examined again after a more thorough discussion has been

carried out among technical staff regarding the reliability of discarded

discharge measurements (and gauge heights).




5.3.6 - O7TBOO1 ~Emile River at Outlet of Basler Lake (1978-86)

vDailyvr disébarges for Janﬁary 1 to 17, 1981 were revised to correct the

"break in continuity” from 1980 to 1981.. Daily discharges for October 1, 1981
to February 9, 1982 were revised (different shift correction distribution).

The mean discharge for January 1981 was revised by -2% from 10.5 to 10.3;m3/s,

. for December' 1981 by -7%Z from 10.4 to 9.72 m3/s and for January 1982 'by =27

from 10.0 to 9.78 m3/s. ‘The maximum daily discharge for 1981 was revised by-
57 from 11.0E m3/s on January 1 to 10.4 m3/s on January 22,

The annual mean discharge for 1981 was revised by -1% from 8.93 to 8.84
m3/s. The mean annual discharge for the period of record for 1979 to 1986 was

unchanged at 15.4 m3/s.

It is recommended that:

() the location of the orifice be documented on the field description and .

that the point at which water level checks are to be obtained is
 physically identified,
(b) the slope in the drawdown reach be determined at various stages at the
outlet to confirm the sensitivity of the water level .checks,
(¢) the é,lev@t:ion of zero flow be obtained for use as a guide in drawing the

low-water range of the stage—discharge relaﬁion,

(d) more discharge measurements be obtained to define the HQ relation more

'acéurately, éspecially in the LW range and during winter periods to
. confirm that there is no backwater when there is an ice cover on the
‘lake, and . |

(e) sufficient DCP readings be plotted for overlapping chart record to

confirm their compatibility .
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5.307'

- 070B001 Hay River near Hay River (1929-31, 1963-86) -

Daily ‘discharge data for July 1929 to March 1930 and September 1930 to

Apri1‘1931 (442 days) were deleted from the FLOW file and “miscellaneous

measurements only" aré now reported for 1921, 1929 to 1931 and 1952,

1963
(a)

(b)

(c)
(d)
(e)
(£)

A revision of some type was made to 12 of the 24 years of record from
to 1986. Revisions were made to 832 days and 42 months.

bracketted means were re—éomputed to show daily discharges (2 years-
1964, 1965)

bracketted mean shown as max daily (1 year - 1965)

"break in continuity" (1985-86)

gauge heights 1 day out of order (2 weeks in 1970)

. computation error -~ "spike" - one in 1967

winter discharge measurement "adjusted" because of low velocities (1974

historical minimum)

(g)
(h)

winter recession (shape) - 5 years (1965-66, 1973-74,- 1982)
Shift/BW interpretation during break-up - 4 years (1966, 1967, 1973,

- 1974)

(1)

G

(k)

Shift correction distribution (straight-line distribution from open water
to ice cdndiﬁions)_- 1974 ana 1986

BW interpretation during freeze—ub (3 years, November 1973, October 1974,
November 1979)

estimated period revised £ rom straight-line interpolation to logarithmic

recession - June 1966

‘estimated periods revised, based on comparison hydrographs (July 1970,

 June 1971)

Maximum instantaneocus discharges for 3 years (1967, 1968 and 1986) were

" deleted from the PEAKS file (occurred during break-up and considered invalid).

Summary of revisions to maximum daily discharges:

1965
1966
1967

- 1973:
1974

by +6% from 708B to 750B m3/s
by +19% from 521 to 620B m3/s
by -6% from 957 to 900B m3/s
by +9% from 595 to 650E m3/s
by +5% from 1180 to 1240A m3/s




* - formerly historical minimum

Summary of

- Dec. 1964:

Mar. 1966:
May 1966:
June 1971:
Nov, 1974:
Nov. 1979:
Mar. 1982:
Apr.'1982:

~ Jan. 1986:

Oct. 1986:
Nov. 1986:

5.3.7 070BOOL (continued)

' Sun-ary'offrevisiOns to minimum daily discharges:
'1965: by +77% from 1.61 B to »
1966: by +114% from 0.566B to
1974: by +49% from 0.195B to
1982: by. +44% £rom 0.278B to

2.85 B m3/s
1.21 B m3/s
0.290B m3/s *
0.400B m3/s

significant revisions (more than 10%) to monthly means:

by
by

by
by
by
by
by
by
by
by

+15%
+53%
+12%

+25Z

-147
-407
-77%
-50%
+347
+237%
+163%

from
from
from
from
from
from
from
from
from
from

from

8.99
0.816
316
111
33.2
63.5
1.85
2.73
6.00
48.0
21.3

to
to
to
to
to
to
to
to
to
to
to

10.3 m3/s
1.25 m3/s
354 m3/s
139 n3/s
28.4 n3/s
37.9 m3/s
9.433 m3/s
1.37 md/s
8.06 . m3/s
58.9 m3/s
24.8 md/s

Summary of revisions to annual mean discharges:

1964: unchanged at 102 m3/s
1965: unchanged at 71.3 m3/s ‘
1966: by +4%1 from 61.3 to 63.
1967: by -0.3%Z from 93.3 to 93.
1970: by 1% from 49.2 to 748.
1971: by +47 from 52.0 to 54.
1973: unchanged at 124 m3/s
.1974: by +1% from 157 to 158
1979: by -1Z from 166 to 164
1982: by -1% from 59.3 to 58.
1985: by -1% from 159 to 158
1986: by +2% from 132 to 134

9
0
9
3

9

The mean amnual discharge for
unchanged at 104 m3/s.

the period of record for 1964 to 1986 was




 5.3.7 070B001 (continued)

(a).

(b)

(c)

(d)

It is recom-gpdéd;that:‘ ‘ ‘ _

more didcharge measurements be obtained to define the Backwater
Correctibn_interpretatipn mofévaccuratgly'during,break—up and ffeeze-up;
more dischérgé meésurements'are also required during open-water periods
to define the stége-diécharge relation because of the radical channel and
controlichange (scour) that occurred during'fhe 1985 -break-up,

the elevation of zero flow be obtained‘annually (especially after high-
water),

aﬁy problems encountéred dufing measurements or visits be documented,
e.g., ice jams, orifice movement, low velocities during winter
masurements, slush, etc.; and that any unusual computation problems be
explained in the Station Analysis, e.g., basis for BW idinterpretation
during ice jams and shift correction distribution, and

annual consultations be held with the Calgary Office regarding basin

review (compatibility) of data prior to publication.




5.3.8»: 07SA004 Indin River above Chalco Lake (1977-86)

Dally discharges for 1981 _were orlglnally computed by Yellowknlfe BUT
, fev131ons were requlred to October 18 to December 31 because of a "break 1n-
continuity"”. These revisions were submitted by Yellowknife about 1983 and
appeared on the master FLOW file. However, the acceptabie daily discharges
for January 1 to October 17, 1981 were inadvertently not entered on the mastér
FLOW file. Similariy, daily discharges for November 8 to December 31, 1982

were revised by'Yellowknife about 1983, again because of a "break din-
continuity", but the master FLOW file was not updated.  These 344 daily
discharges for 1981 and 1982 are now to be included in the mastér FLOW file.

‘The mean discharge for December 1982 was revised by +42% from 1.64 to
2.33 m3/s and the mean for 1982 by +2% from 5.80 to 5.89 m3/s.

The mean annual d1scharge for the period of record for 1978 to 1986 was
revised by -5% from 7.47 to 7. 13 m3/s, mainly due to the inclusion of the 1981
data. '

It is recommended that:

(a) the point at which WL checks are to be obtained be physically identified

and  that the. feasibility of moving the orifice "into the lake" be

evaluated, and _ _
(b) more discharge measurements be obtained during open-water periods to
confirm that the HQ relation is stable and also that more vert1cals be S

~ used during these measurements.




5.3.9 10KAOO6 Jungle Ridge Creek mear the Mouth (1979-86)

-Missing daily dischargés for January 1 to May 27, 1981 vere:estimn;eq Eo
conpléte the records for the year and for the period of record for 1980 . to

- 1986. L ‘

Ddily diéchatges for April 19 to December 27, 1983 were revised because
of a differént'interpretation during break-up, chart interpretation, daily
shift correction distribution (also two discharge measurements were not used
in the original computations) and winter recession. The symbol E was added to
May 27 and 28. The haximum daily discharge was revised by +29% from 6.69 to
8.63 E m3/s on May 27 and the maximum instantaneous by +29Z from 6.83 to 8.78

E m3/s. The mean discharge for May was revised by +5% from 1.79 to 1.88 m3/s

and for August by -78% from 0.427 to 0.093 m3/s. The mean discharge for 1983
was revised by -30% from 0.512 to 0.357 m3/s.

Daily discharges for October 3 to November 17, 1984 and October 9 to‘
November 7, 1985 were revised to show a é;;other winter recession. The mean
discharge for October 1984 was revised by -18%7 from 0.260 to 0.214 m3/s and
for October 1985 by -22% from 0.192 to 0.150 m3/s.

Revisions were made to 476 daily discharges (including the estimation of
147 daily discharges in 1981), involving 18 months and 4 of the 7 complete
years of record from 1980 to 1986.

It is recommended that:

(a) the following note be added undef Remarks in the next Historical
Streamflow Suﬁmary publication: "Stage—discharge relation is not well--
defined and data should be used with discretion”,

(b) the standard period be changed from "April to November" to "All Yeér"
Note: This has already been approved by Yellowknife and the HYDEX file

will be updated in 1989,
(¢) more discharge measurements be obtained to define the daily Shift and BW
- Corrections more accurately, and

(d) the elevation of zero flow be obtained at least once a year.




5.3.10 O07UC001 Kakisa River at Outlet of Kakisa Lake (1962-86) .

(a)
(b)
(c)

(d)

Revisions were madg to 312'dai1y discharges for &4 yeérs:
Shape of hydrograph~during break-up (1966 ~ 31 days)"
Shape of ascend1ng limb (1974 - 27 days) )

*Break in cont1nu1ty from December 1978 to January 1979 (also dischatge

.measurement results not used ormglnally) - 1979 (136 days)

BN 1nterpretat1on, 1979-80 (118 days)

- The historical minimum daily discharge was revised by +322 from 0, 208B to

0.275B m3/s on December 17 1980.

‘'The available maximum instantaneous discharges now represent the peaklof

the seiche effect on Kakisa Lake (6 were not previously published and 3 were

revised).

Missing daily discharges for 1971 (46 days) and 1981 (69 days) vere

estimated to give a complete block of annual records from 1964 to 1986.

1966:
1974:
1979:
1980:

Annual mean discharges were revised asufollpws:
by #5%  from 45.4 to 47.7 m3/s |
by -0.3% from 36.5 to 36.4 m3/s

by -5% - from 44.0 to 41.8 m3/s"
by -1%Z  from 4.42 to 4.37 m3/s

The mean annual discharge for 1964 to 1986 was revised by —5X from 40.6

to 38.4 m3/s.

'It is recommended that:

(a)

S )

(e)
(d)

more discharge measurements by obtained to define the distribution of

shift and backwater corrections more accurately,

the stage?discharge Curve No. 5 be re-drawn to eliminate "plus" B¥W
corrections due to ice or weeds, '

the elevation of zero flow be obtained annually, and

a report be prepared on the effect of seiche on Kakisa Lake and on ice
jams at the outlet, on the flbws below Kakisa Lake (suppofted by up-to-
date field data) to document these unusual events that occur nearly every

year .




5.3.11 07TAOOL . La Martre River below Outlet of Lac La Martre (1975-86)

The maximum instantaneous discharge for 1977 was extracted from the SAVE

file as 29.2 m3/s at 02:45 MST on July 1 - not previously published.

: Thevda'té for November 17 to December 31,‘19_85 were revised by the
Yellbwknife Office in February 1987 using a differént interpretation of the
winter recession and to correct the "break in continuity” from 1985 to 1986.
However, this revision inadvertently had not been submitted as a revision to
the master FLOW file at Ottawa. -The meén discharge for November was revised

by +30%7 from 24.8 to 32.4 m3/s and for December by +65% from 19.5 to 32.1

'_,m3/s. The mean discharge for 1985 was revised by +47 from 34.8 to 40.1 m3/s

and the mean annual discharge for the period of record from 1977 to 1986 was

unchanged at 25.9 n3/s.

It is recommended that:

(a) since bench mark instability is a problem, that the following
aiternatives be considered to improve the reliability of the records:
(1) bbtain more discharge measurements
(ii) dinstal stable bench marks
(iii) relocate the station. and _ _

(b) the name of the station be. changed from "below Qutlet of Lac La Martre"
to "above Portage Rapids" which is a more specific geographical

description.




. 5.3.12 10EB003 ‘Lened Creek above Little Nahanni River (1982-86)

Daily discharges for June ‘1 - 28, 1983 were estimated by hydrégraph

comparison with Mac Creek and Flat River to give a complete,bloék of records

. from 1982_to 1986.

>The‘méan annual discharge for the period of record for 1983 to 1986 was

revised by -2% from 0.757 to 0.740 m3/s due to the extension of data for 1983.

It is recommended that:
(a) the name of the station be changed from "near. South Nahanni Rivér*lto
"above Little Nahanni River".
Note: This has already been approved and the HYDEX file was updated by
Yellowknife in August 1988.

(b) since the stage-discharge relation is very sensitive and unstable, and is

subject to shifting, that more measurements be obtained to define the HQ

relation (or shift correction distribution) more accurately; usually only

10 to 15 verticals were used during open-water measurements which may

account for some of the "scatter"” - in any case, at least 20 verticals

.ShOuld be used for open-water measureménts,
(c) “the elevation of zero flow be obtained at least annually and especially

after high water, and

(d) different scales be selected for plotting HQ curves (now too "flat")-

see Composite Curve Sheet.




5.3.13 07PB002 Little Buffalo River below Highway No. 5 (1965-86)

-... annual maximum and minimum extremes were identified where applicable,

The shape of the ascending limb during break-up was revised for 1970 and

1979 - revisions were made to 19 daily discharges. The mean discharge for May

1979 was revised by —20% from 15.0 to 12.0 m3/s.

“Zero flow"™ as published for two winter periods (1973 and 1984) was
deleted from the FLOW file (130 days). "Zero flow" as published for August 23

to 27, 1982 was revised to show some flow.

The most significant revision was made to 128 open-water daily disgharges
for June 8 to October 13, 1983 because the vrong HQ table was uéed in the
STREAM program; The mean discharge for August was revised by -58Z from 0.481
to 0.204 m3/s and for September by —67% from 0.413 to 0.137 m3/s.

It is recommended that: ‘
(a) more discharge measurements be obtained to define the daily shift

correction distribution more accurately,

‘(b) observations of “"zero flow" be documented, e.g., number of holes drilled

. and where (during winter), observations at Little Buffalo Falls, if any
water at gauge, ete.; gnd since the stage-discharge relation is very
sensitive in the LW range and is affected by weeds and debris, that the
elevation of zero flow be determined at least once a year, and -

(¢) the feasibility of completing "all year" records for 1966 to date should

be evaluated, and this work completed, if shown to be practical.

The standard period was changed from. "May to October" to "All Year". The';




'5.3.14 10FCO0L * Plateau Creek nesr Willow Lake (1976-85)

All maximum instantaneous discharges were deleted from the PEAKS file

(1979 to 1984)+

It is unlikely that the flow would be "zero" during summer. Therefore, 62
daily discharges during 1979, 1980 and 1981 were revised to show at least some
flow. The annual mean discharges were unchanged.

The symbol E was added to 8 daily discharges in 1976, 1977, 1983 and 1984.

Missing periods were not estimated mainly because of the variability of

flow and incompatibility with adjacent stations.
This station was discontinued in February 1986.

.It if recommended that: _
(a) since the data base barely meets national standards, mainly because of a

poorly-defined stage-discharge relation and questionable gauge height

records during high water, the following note be added under Remarks for -

the next Historical Streamflow Summary publication: "The stage-discharge
relation is unstable and data should be used with discretion®.

l
i
:




5.3.15 '07SB011 Pocket Lake Outflow near Yellowknife (1967-78)

.- According to the records, there was mno flow during 1978 and therefore

this is now included in the FLOW file.

Missing daily discharges for 1967 to 1974 were estimated to complete the
records for the‘period of record from 1967 to 1978. Data for about 37 months

were estimated at zero flow except: for 3 days (April 26 to 28, 1970) which
were estimated at 0.001 m3/s,

It is recommended that:

(a) considering the small amount of water involved, that more accurate
instrumentation and techniques should have been used and discharges
should have beeﬁ expressed to more  significant figures to be more

- meaningful (also, seepage through and/or around the weir structure is not
well-defined),that the following note be added under Remarks in the next
Historical Streamflow Summary publication to caution users regarding the
reliability of the data: "Flows were mostly estimated and data should be
used with discretion™, and . ‘

(b) the station files for Pocket Lake (078B008) and~ Pocket Lake Outflow

' (07SBO11) be consolidated. '

' 3




5.3.16 10ED006 Rabbit Creek at Bighway No. 7 (1984-86)

The maximum<iﬁstantahe9us‘discharge for 1986 was extracted from the SAVE
file and entered on the PEAKS file.

Missing daily discharges for June 1 to July 15, 1986 were estimated to
complete the records for 1984 to 1986.

The mean annual discharge for the period of record was revised by +57Z

from 0.274 to 0.450 m3/s due to the extension of records for 1986.

It is recommended that:

(a) since records were collected at two different locations on Rabbit Creek
from 1978 to date, the 1océtion,change in 1984 be well-documented and
that ALL station files (including name changes) properly identified:
10ED0OO4 (19}8 to 1983), below Highway No; 7
10EDO06 (1984 to date), at Highway No. 7

Note: The name changes have already been approved by Yellowknife and the

HYDEX file at Ottawa will be updated in 1989,

(b) since the stage-discharge relation is unstable, sufficient discharge

measurements are required annualiy;té define the daily Shift Correction
distribution réliably, and .

(c) the elevation of zero flow be obtained at least annually and that any
observations (or computations) of "no flow" are fully documented, and

(d) beaver activity be documented.




5.3.17 10EDO04 Rabbit Creek .below Highway No. 7 (1978-83)

* The date of thé maximum instantaneous discharge for 1978 was revised from

4.19B m3/s at 2200 MST on April 30 to 4.19 m3/s at.OSOO MST on May 30.

The “zero" flows 'as;pubiiShed‘during the sﬁmmer months for 1980 to 1983

wvere feviSed,to show at least some flow (43 daily discharges were revised).

The symbol E was added to 5 daily discharges above 10 m3/s in 1979 and

1982 (also the maximum instantaneous discharges for 1979 and 1982).

The mean' annual discharge for the period of record for 1978 to 1983 was

revised by only +0.2% from 0.418 to 0.419 m3/s.

It is recommended that:

(a) since records were collected at two different locations on Rabbit Creek .
from 1978 to date, thaf the location change in 1984 be well-documented
and that ALL station files (including name changes) properly identified:
10EDOO4 (1978 to 1983), below Highway No. 7
10EDO06 (1984 to date), at Highway No. 7
Note: The,ﬁame'changes have already been approved by Yellowknife and the

HYDEX file at Ottawa will be updated in 1989.

"(b) the following note be added under Remarks for the next Historical

Streamflow Summary publication: "“Flows.above 10 m3/s were estimated and

should be used with discretion™.




'5.3.18 10HBOO5 Redstone River 63 km above Mouth (1974-86)

from 10HBOO1 to 10HBOOS.
The most significant revision was made to the HW BQ Curves used from 1980
to 1985. Maximum discharges for 1980, 1982 and 1984 were revised by about

-20%. Other significant revisions of over +50% were made to the monthly mean

. discharges during winter recession periods for 1980 and 1981.

Missing daily discharges for January 1 to May 8, 1981 were estimated to
complete the records for the year and for the period 1980 to 1986. The mean
annual discharge for the period 1980.to 1986 was revised by -97 from 194 to
177 m3/s.

The maximum instantaneous discharge as published for 1978 was deleted

from the PEAKS file and the maximum daily was deleted on the FLOW filé as the

»'maximum.for the year (higher flows occurred during the period of missing

record in July and August). The maximum instantaneous dischafges for 1983 and
1985 were deleted from the PEAKS (peaks probably occurred during estimated

iperiods in June).
Minimum daily discharges are now shown for 1979 and 1981.
A revision of some type was made to 6 of the 13 years of record.

The following revisions were made to 1160 daily discharges (involving 43
months) from 1980 to 1985:

1980 July 21 and October 1 to December 31 (93 days)
- revisions to HW HQ relation (using Curve No. 7) and shape ofAvintér
‘recession _ o o |
1981: January 1 to becembér 31 (365 days)
- January 1 to May 8 were extended to complete the records for the year
- May 9 to October 26 (revision to HQ Curve and shift correction
distribution) ' ‘
- October 27 to December 31 (shape of winter recession and 'break in

continuity” from December 1981 to January 1982)

PEAKS and FLOW file data from September 1974 to December 1983 were moved.




5.3.18 10HBOO5 (continued)

1982: 'May-lé to December 5 (206 days)

- shape of ascending limb in May
'—  revision to HQ Curve and S.C. distribution; and winter recession
1983: June 2 to October 31 (152 days)

-~ revision to HQ Curve and S.C. dlstrlbutlon- and winter recession

1984: May 11 to November 17 (191 days) S

- revision to KQ Curve and S.C. distribution; and winter recession

-1985: May 25 to October 24 (153 days)

-~ using HQ Curve No. 7 without shift corrections and a revised winter

recession

The fbllowing revisions were made to maximum daily discharges:
1976: symbol E added to 926 m3/s
1978: 991E m3/s was deleted
1980: by -16 % from 1420 to 1190 m3/s

1981: by +0.4%7 from 464 to 466 m3/s

1982: by -20 % from 2420 to 1930 m3/s

©1984: by -19 % from 1950 to 1580 m3/s

1985: by - 5 % from 1230 to 1170E m3/s

The folloW1ng revisions were made to minimum dally discharges:

1979:  9.40B m3/s (not previously published)

1981: 18.0 B m3/s (not previously published)

The following revisions were made to maximum instantancous diséharges:

1978: 1080E m3/s was deleted

/1980: by -19% from 1620 to 1320 m3/s

1981: by +1% from 568 to 573 m3/s
1982: by -21% from 2740 to 2170 m3/s
1983: 1620 m3/s was deleted

1984: by -20% from 2410 to 1920 m3/s
1985: 1340 m3/svwas deleted




. - - - . . . . H . * -
B : P P !

5.3.18 10HBOOS (continued) . _

The following significant'tévisions (above 10%Z) were made to monthly mean

discharges:
. Oct. 1980:

Nov. 1980:

"Dec. 1980:

Sept 1981:
Oct. 1981:
Nov. 1981:
May 1982:
July 1982:
Aug. 1982:
Sept 1982:

Oct. 1982:

Nov. 1982:
Aug. 1983:
June 1984:
Oct, 1984:

+30%
+61%
+712
+23%
+547%
+447
-11%
-14%
~-12%
~12%
+50%
+19%
-13%
-12%
+19%

from

from

from
from
from
from
from
from
from
from
from
from
from
from

from

80.7 to 105 m3/s
28.0 to 45.0 m3/s
17.2 to 29.4 m3/s
103 to 127 m3/s
60.8 to 93.5 m3/s
41.6 to 59.9 m3/s
327 to 291 m3/s
520 to 478 m3/s
650 to 575 m3/s
334 to 293 m3/s
87.5 to 131 . m3/s
41.7 to 49.8 m3/s
423 to 369 m3/s

564 to 497 m3/s

108 to 129 m3/s

The following revisions were made to annual mean discharges:
1980: by +3%Z from 133 to 137 m3/s
1981: 110 m3/s (not previously published)

'1982: by -7% from 237 to 220 m3/s
'1983: by -6% from 181 to 171 m3/s

1984: by -6% from 195 to 184 m3/s
1985: unchanged at 207 m3/s

The mean annual discharge for 1980-86 was revised by -97 from 194 to 177

m3/s, ﬁainly due to the extension of data for 1981.

It is recommended that:

(a) since records were collected at two different locations on the Redstone

River from 1963 to date, that ALL station files (including computer ized
files: HYDEX, SAVE, PFAKS and FLOW) be properly identified:

10HBOOl (October 1963 to August-1974), near the Mouth

10HBOOS (September 1964 to date), 63 km above Mouth

At ey o o,




5.3.18 10HBOO5 (continued)

(b) more discharge measurements be obtained to define the ): ¢] rbelation more

(c)
(d)
(e)

(£)

accurately, especially LW (below 2.5 m, 150 m3/s) and HW extremes and the

determinations, are required to obtain the flows during HW (above 4.5 m,

1000 m3/s),

“the elevation of zero flow be obtained at least annually, especially

after HW,

the extent of slush problems encountered during winter measurements be

. documented,

.records be reviewed again when discharge measurements at LW and HW

extremes have been obtained, and _
records be examined again after the Review of the Carcajou and Mountain

Rivers has been completed, especially winter periods from 1978 to 1983.

shift correction distribution; slope-area measurement, or other -indirect .




5.3.19 - 10HBOO1 Redstone River near the Mouth (1963-74) o l |

PEAKS and FLOW f11e data for September 1974 to December 1983 were moved
from 10HBOOL to 10HBOOS. ‘ ‘

‘The symbol A was added to 16 days and the symbol B to 3 days. ..-The symbol
B was deleted for 16 days in 1967 and 13 in 1968. The symbol E was added to 6
days .in 1970 and 4 in 1971,

The measured discharge of 385A m3/s on July 8, 1966 was published for the

wrong day and the one for July 15, 1969 (502A m3/s) was added to the FLOW
file.

The minimum daily discharges for 1969, 1973 and 1974 were considered
valid for the year (not previously published).

The maximum daily discharge of 527 m3/s on July 17 as published for 1965
may not be the peak for the year and therefore was deleted as the maximum for

1965 (the symbol H, to indicate a valid maximum daily, was deleted from the

FLOW file).

‘The symbol E was added to the daily discharges for July 6 and 7, 1968 and

the maximum instantaneous disch&rge for 1968 was deleted because the HQ

-relation is not only unstable but is also not defined in the HW range. Also,

the chart record and the high-water mark are not in agreement.

'

It is recommended that:

(a) since records were collected at two different locations on the Redstone

"River from 1963 to date, that all station files (dincluding computerized
files: HYDEX, SAVE, PEAKS and FLOW) be properly identified:
10HBOO1 (October 1963 to August 1974), near the Mouth
10HBOO5 (September 1974 to date), 63 km above the Mouth
(b) since the data base barely meets national standards, the following note
| be added under Remarks for the next Historical Streamflow Summary
publication: "“Stage-discharge relation is unstable and not defined, and

records are incomplete. Data should be used with discretion.”




- 5.3.20 10KAOOS Seepage Creek at Norman Wells (1974-78)

There were no revisions to daily discharges.

The maximum instantaneous discharge for 1975 was deleted from the PEAKS

file and the.Sy-bol E was édded to the daily discharges for May 4 to 6, 1975

(high water). The maximum instantaneous discharge for 1976 ‘was extracted from

the STREAM output (not previously published).

No recommendations were made.

5.3.21 10HAQO2 Tsichu River at Canol Road (1975-86)

The daily discharge for Deceﬁbgr 12, 1984 was revised by -26%Z from 0.390B

to 0.290B m3/s because of a keypunching .error (“"spike®). The mean discharge

for December was revised by -1.57 from 0.269 to 0.265 m3/s and the mean:

discharge for 1984 was unchanged at 3.63Am3/s.

B 'Daily discharges for January 1 to May 25, 1986 wvere revised to show
"smoothéf"iwinter flows, consistent with 'other years. The mean discharge for

March was revised by +487 from 0.085 to 0.126 m3/s and the minimum daily

discharge by +120% from 0.056B to 0.123B m3/s. The mean discharge for 1986

was revised by +0.3Z7 from 3.70 to 3.71 m3/s.

The mean annual discharge for the period of record from 1976 to 1986 was

unchanged at 3.38 m3/s.

It is recommended that:

(a) the following note be added under Remarks for the next Historical

Streamflow Summary publication: “Stage-discharge relation is not well-

defined; flows above 30 m3/s should be used with discretion”,
(b) more discharge measurements be obtained to define the high-water stage-
discharge relation and the shift/backwater correctioﬁs more accurately,
(c) another_benéh mark be installed above 3.5 m, and
(d) records be reviewed again when high-water measurements above 2.5 m have

been obtained.




'5.3.22 075C002 * Waldron River near the Mouth (1978-86)

Varicus types of revisions (including"ektensien of records for. 1980) were

, made to 823 “daily dlscharges from 1980 to 1983 involving. 30 months of data.
~H1gh11ghts are as follows (see Summary of Revisions for more details):

1980: AJanuary 1 to October 31 (305 days)

- LW HQ Curve revision January 1 to April 22

~ February mean revised by —332 from 1.41 to 0.949 m3/s

~ March mean revised by -417 from 1.18 to 0.702 m3/s

~ April 23 to July 16 (not previously published - 85 days)
1981: January 1 to December 24 (358 days)

~ LW HQ Curve revision January 1 to May 5 (also "break in continuity” in

January) . ‘

_ February mean revised by -46% from 1.32 to 0.719 m3/s

~ March mean revised by -53% froﬁ 1.21 to 0.572 m3/s

- April mean revised by -61Z from 1.21 to 0.467 m3/s

~ June mean revised By +8%Z from 9.48 to 10.2 h3/s

- Annual mean revised by —4%Z from 3.53 to 3.39 m3/s

- 1982: September 26 to December 31 (97 days)

- measured discharge not used in original computations

- November mean revised by +347 from 2.78 to 3.73 m3/s

- Annual  mean revised by +4% from 4.22 to 4.39 m3/s
1983: January 1 to 21 and April 21 to June 6 (67 days)

~ measured diécharge not used in original computations

- May_ . mean revised by +9Z from 0,386 to 0.400 m3/s :

~ Annual mean was unchanged at 8.41 m3/s

- minimum daily * revised by +8% from 0.350E to 0.378E m3/s

~-* _ also historical minimum for 1979-86

The mean annual discharge for the period of record for 1979 to 1986 was

. revised by -6Z from 6.82 to 6.40 m3/s,'mainly due to the extension of records

j for 1980 and revisions to 1981 data.

- It is recommended that :
(a) the orifice'bé moved "into the lake" and the point at which water level
checké are to be obtained by instrument be physically identified, and
(b) more discharge measurements be obtained to define the HQ relation more

accurately and to confirm that there is no BW during winter periods.




6. MACKENZIE RIVER PRELIMINARY REPORTS

6.1 10FBO01 Mackenzie River near Fort Providence (1961-78)

This station was operated by the Calgary Office (Fort Smith sub-office)
in 1958>.and>misce11ar'1éous discharge unéasurernents were obtained from 1958 to
1960. Daily discharges are ‘available for periods of varying length for 1961
and. 1962 continuous from J’u:ne 1, 1963 to December 31, 1973 and periods of
vary:mg length (mostly June .to October) from 1974 to 1978.. "Stage records

only" have been obtained simce 1979.
This station is located on the left bank, 1.3 km above the ferry crossing -
on Highway No. 3 and.1l4 km above Fort Providence, Flows have been "regulated"

since 1968.

Gauge height records were obtained from a Stevens. analog recorder

actlvated by a servomanometer .

Discharge measurements were obtained by boat or from an ice cover below
the gauge. Slush problems were usually encountered during winter

measurement s,

The stage-discharge relation is not well-defined and discharge
measurements plot in about a 15% band. No measurements were obtained in 1973
or 1974 and only one or two each year from 1975 to 1978. [Two breakwater

structures were built about 1973 to dock the Providence ferry which no doubt

affected the }K} relation,

A revision of some type will be required to most years. It was agreed

with the Yellowknife Office that the standard period be changed to "All Year"”,

" The follow:mg note should be added under Remarks in the next Historical

Streamf low Summary publication: " Stage—-d::.scharge relation is not well-defined

and data should be used with discretion".




‘R BN T Bl IE B I BEE e

6.2 10GCO0L Mackenzie River at Fort Simpson (1959-86)

‘This station was operated by the Calgary Office (Fort Smith and Fort

Simpson sub-offices) from 1959 to 1980. This responsibility was transferred

vtp ﬁhehYéllowknife Office in 1981 (Fort Simpson sub-office), Data have been

collected and computed in metric units since 1979,

. Gauge_heighﬁ records were obtained from a manual gauge from 1938 to 1964

and from an analog recorder activated by a servomanometer since 1965.A_The‘_,

;first'diécharge measurement was obtained in 1959 and daily discharges are

available for periods of varying length from 1938 to 1964 and continuous from
January 1, 1965 to date. The gauge was moved  several times from 1938 to date,
A detailed map (scale, 1:25 000) is required showing these locations and also

a chronological description of all installations and changes (types of gauges,

bench marks, triangulation baseline, etc.), e.g., the gauge was moved from the

right bank to the left on August 3, 1974, 1/2 mile upstream (slope, 1.09 ft).

Discharge measurements were obtained by boat or from an ice -cover at or -

near the gauge. Siush problems were usually encountered during winter

measurements; these measurements should be examined by technical staff to

' determine whether 'any "adjustments" should be made because of. debatable

distribution of velocity observations and effect of slush.

The stage—discﬁarge relation is fairly well-defined by discharge
measurements in a 102 band. quever, no open-water measurements were obtained
in 1967, 1980, 1981, 1983 and 1985 to 1987 and HQ Curve No. 5 was used without
shift corrections from 1978 to 1987. A simple stage-~discharge relation is
probably not applicable at thi§ spation during break-up and high—wéter
periods; variable slope at any giveﬁ‘gauge height appears to be a major factor

in the ‘determination of discharges (unsteady flow) and the use of a "two-

- gauge relationship" should be evaluated. More detailed explanations on the

subject of slope—étage—discharge relations are given in‘Chapter 11 of U.S.

Geological Survey Water-Supply Paper 2175 (Volume 2).
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6.3  Negative ungauged .inflow

Compqter—ge;erated Compdrisph.ﬂydrographs wvere used extensively in this
Review to aséess the compatibility of data for the Liard and Mackéﬁzie Rivers.
Various combinations of stations were plotted,'e.g.,_Mackenzie River at Norman
Wells and Mackenzie River at Fort Simpson individually and also the flows for
"Norman Wells" minus "Fort Simpson" (without any adjustment for 1lag).
Numerous 'incOnéistgncies such. as . negative ungauged inflow were identified.
Flows‘during some winter periods (including the ascending limb during ﬁreak—up'
and winter recession after freeze—up) were not always in reasonable agreement.
These hydrographs also illustrate the sensitivity and>variabi1ity of the flows
within these basiné, including tributaries, they also expose obvious errors

such as "breaks in continuity" and keypunching errors ("spikes").

A mathematical comparison of monthly‘and annual means was also carried

out for some stations to illustrate the magnitude of any differences.

However, this was done manually and of course should be automated to

v

facilitate data review.

A revision of some type will be required to nearly every year of record

from 1960 to 1986 for at least one (in some‘yehrs, all) of the stations on the

‘Liard and Mackenzie Rivers in the NWT.

:Negativé ungauged inflow can be attributed to several factors:

(a8) natural causes such as time lag, channel losses, channel or bank storage,
evaporation, ice formation, ice jams a

(b) estimated periods or BW interpretations

(¢) freeze-up (ice formation, slush, "recovery")

(d)  break-up (ice jams, BW, HW marks, sﬁape of ascending limb, timing of peak
and shape of descending limb) |

(e) -shape of winter recession

(£) >1eve11ing accuracy (BM stability, permafrost, WL surging)

(g) acéhracy of winter measurements (slush, low velocities, cold

~ temperatures)




- (h) .

@

)

(k)

(1)

acqurécy ékaw measurements

—'fést‘vélocities, shaliﬁw'depth‘

~ sounding weight (oversounding)

-~ number of- verticals (more than 5% in one pahel)
- accuracy of mean gauge height (surging)
éccuracy of slope-area measurements

- falue of "n"; number of cross-sections.

- QW profile, stability of streambed

accuracy of ‘Moving-Boat measurements

- mean gauge height, surging, standing waves .
stability of HQ relation '

- LW and HW extension

~ number and accuracy of measurements

- shiff.correction distribution (time or stage basis)

chart interpretation (accuracy of digitizing)

setting pen to gauge height

- time corrections, clock stoppage, reversals
- orifice movement (settling correction)

- distribution of 'pen correéction

- accuracy of chart trace, chart scale

- orifice (silted, slush or ice)

- nitrogen leaks, loose gears, orifice line severed

- interpfetation of mean of questionable chart trace

” Stepping“ )

("painting”
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6.4

the

for

‘(a)

(b)

(c)

(d)

(@)

" 'Recommendations.

It was'agreed with the. Yellowknife Office that the'nain—stem stations on

Llard and Mackenzie Rivers should be reviewed as a un1t (see Sectlon 3. 2

a Rev1ew Proposal for 1990—91).

It is also recommended that:

Slope—-Area measurements be obtained. to confirm the HW extension at all

stations and that more conventional current-meter discharge measurements

be obtained to define the Shift and Backwater Corrections more accurately
-and also to define the ronghness coefficient (n),

two‘gauges be established at Liard'River near the Mouth (10ED002) and
Mackenzie River at Fort Simpson (10GC00l) to evaluate the applicability
of a "two-gauge relationship" to determine discharges under variable
slope conditions, ‘ '

a -station be established on the Mackenzie River above the confluence of
_the Liard and Mackenzie Rivers to obtain a better understanding of the
flow characteristics at all stages on these two rivers,
:the time lag be determined for various stages for all statlons on the
. Liard and Mackenzie Rivers (and a report wrltten), and

computer programs be written for a mathematical "summation" comparison of

historical monthly and annual mean discharges and for an annual basin -

review for. all stations in the NWI' on the Liard and Mackenzie Rivers and

their tributaries.
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7.1

(a)

(b)

(c)

(d)
(e)

(£)

- (g)

(h)
(1)

(§)

(k)
(1)
(m)
(n)

(o)

(p)
(q)

(r)

(s)

7. DATA REVIEW PROCEDURES

General Procedures: from WRB Manual of Hydrometric Data Review

Procedures (Fifth Edition, 1980),

Obtain appropridte comparison hydrographs and listings from the master

data files at Ottawa (HYDEX, FLOW and PEAKS).

Obtain appropriate historical climate data (air temperature and
precipitation) from Yellowknife (AES, poﬁnsview). o
Assemble all available basic field and office data for the station(s)
under review. |

Prepare Station History.

Convert gauge heights.and discharges on List of Measurements form from
imperial to metric and vice versa (data have been collected and computed
in metrie units since 1979-80).

Prepare Composite Curve Sheets - imperial and metric - tabulate period of
use, and annual range.of stage during open water.

Plot climate data on comparison hydrographs (to be used as worksheets).
Plot discharge measurements (metric units) on comparison hydrographs.
Examine data yeaf by year, especially peaks - compare with other stations
- spot check daily values. ' ' .

Discuss proposed revisions or extensions with Yellowknife,

-Extend and/or revise data - prepare data update forms.

Submit updates for temporary data files at Ottawa.

Check plots and listings from updated temporary data files.

Prepare Review Report. ‘

Some of the items mentioned.above may be carried out concurrently.

Final approval by Yellowknifé. ‘ _

Master files updated by Ottawa - revised daily listings will be sent
automatically'to.Yellowknife by Ottawa,

- Explanation in Revisions File by Yellowknife.

Revisions and extensions published by Ottawa in next Historical

. Streamflow Summary publication,




7.2

(a)

(b)

(c)

(d)

‘F&Etorstffecting Review Erbces;_

Description File is incomplete

latest Statidn Description is not up-to-date

chronologicai documentation of changes in Station Histofy is dincomplete

or imissing (no field reports), e.g., installation changes (shelters,

' cableways, BMs), location changes, BM stability (permafrosﬁ), DCPS,)etCa

latest drainage area and map co-ordinates appear up-to-date but date of

digitizing and scale of map are not given on summary sheet

- more photos needed

Work Files prior to early seventies incomplete or missing and existing
files are not easy to access (have to be taken apart to look at data)

Station Analysis usually available but usﬁally incomplete, e.g., basis

given
distribution of daily shift corrections and BW interpretation not

included

Major hydrologic events are not documented

e.g., floods and HW marks

slope-area computations or reports not available

break-up activity, freeze-up (and "recovery")

Data have been collected and computed .in metric units since 1979
data often have to be converted from imperial to metric and vice versa
(gauge heights and discharges on List of Measurements, HQ tables, daily

gauge heights and daily discharges)

‘for estimates not given, missing gauge height periods and reasons not.




v,(e)

(£)

(g)

Contihuous graphical gauge height records usually obtained during.open;ih;“

water periods, 1nc1ud1ng HW. perlods in the South Nahanni River Basmn

:usually no observer

'gauge helght records usually not obtalned durlng winter periods
records for the Northern and Eastern Arctic prior to 1983 usuallye
.1ncomp1ete.dur1ng break—up. espec1ally at peaks (1and1ngs.often'

1mposs1b1e because flxed—W1ng aircraft were used - no documentation on

this, especially on river ice conditions)

stilling well (float) dinstallations were reblaced by servomanometer

systems mainly because of frozen intake problems

Winnipeg-type pressure gauge also being replaced by servomanometer mainly
because of recorder malfunction and chart interpretation problems (small
scale, reversals, "painting", setting WL accurately on chart)
servomanoﬁeter éroblems related to orifice 1line, mechanical and
electrical malfunctiohs, gas 1eakage,eéceuracy of setting WL readings on

chart

‘some chart interpretations debatable, e.g. accuracy of setting WL on

chart (large pen corrections), reversals; quality checks of digitdizing

‘not shown on each chart segment

"multiple-file" folders a good idea for storing-charts

Stage-discharge relation in early years usually not well-defined
(insuffieient measurements), especidlly at. extremes; although this has
improved fer some stations in recent years

BW effect during break-up not well-defined by discharge measurements
Shift corrections not well-defined for unstable controls; shift
correction distribution dis debatable (also tabulation of daily
corrections usually not available)

period of .use usually not stated on HQ curves and tables, although this

is usually shown on Station Analysis

‘Accuracy'of winter measurements is . debatable at times because of very

cold weather and slush ice conditions

usually not  enough measurements during winter periods, even in recent .

years




. s ‘ . ;

(h)

(i)

Basis for ReV1s1ons and Est1-ates-

d1ff1cu1t to estlmate in advance, the time requlred to complete rev1S1ons

or missing per1ods _

bracketted means (which were used before mid- S1xt1es) were changed to
da11y dlscharges from hydrographs‘

comparison hydrographs were used extensively but aré not to the same.
scale as WRB forms, therefore time—consuming:when plotting measurements
and éomparing_hydrographs

climate data ffom nearest AES station

high water marks

new'interpretation of BW effect and shift corrections

shape, timing and magnitude of flows during break-up

logarithmic recession (not arithmetic interpolation) during winter

periods

‘new interpretation of HQ curves based on more recent data, however, still

insufficient measurements to fully substantiate revisions in some cases

recent Spring Field Surveys invaluable (more should be carried out)

Operational Constraints )

computer software'inadequaté, especially for comparison hydrographs and
basin review '

shortage of funds for field trips (discharge measurements) and
instrumentation -

shortage of staff (trained technicians) to carry out data reviews
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YEAR
1978
1279
“1980
. 1982
1983
1984

1988
1248

VEAR

1978
- 1979

1980
1981
1982
1983
1984

1277

1977

SUMMARY OF MEANS AND EXTREMES
BEFORE REVISIONS

INDIN RIVER llﬁ'l CHALCO LAKE '~ STATIDI NOD. °7SA°04' .
HOITNLV AND aNNUAL ﬁlll DISCHARGES IN CURIC MRETRES PER SECOND FOR THE PERIOD OF llcﬂlﬂ

JAN (4 1] MNAR APR ‘may JUN JuL AUG b 14 ocT NOVv oEC NEAR
— Leew o= LR XY : eaa e o= coe . 2.%7 2.32 2.12 1.8 LR ]
1.08 0. 789 . 0.400 0.348 1.1% 14.3 14.4 §.54 3.44 3.12 2.87 1.88 4.20
1,33 1.03 . ©.797 o.817 .78 34.9 15.0 , 3.37 3.17 2.4 1.99 1,42 $.24
1.08 ©.304 ' 0.%58a 0.487, 8.8 - 18,3 7.923 3.3 1.98- . 2,21 2.33 1.7 3.98
avw ~ee CERS .ae “ee ama .ea -we .aa coa . 3.9 3,77 aen

2.22 1.2% 0.748 o.%23 2.94 2%.8 18.4 7.88 4.7 3.70 2.382 1.84 3.80
1,78 1.30 ©.837 Q.41 0.388 17.8 21.7 .12.3 3.4 9.82 .78 $.682 7.8¢°

3.22 ‘2,08 1.34 t.09 12.8 8.7 33.1 15. 8 9.82 7.87 4.77 2.8 12,8
1.77 1.42 - 1.18 ©.978% 8.0 37.9 18.8 14,2 a.a8 6.34 4.88 3.48 8,68
2,12 1.84 V.82 ©.788 .21 8.7 2v.3 9.38 .37 $.03 4.0 3.28 .79
1.82 .27 o.a84 O. 683 s.88 . .32.4 15.4 .32 s .80 4.74 3.a8 2.489 7.47
LOCATION - LAT 84 23 20 N DRAINAGE AREA, 1 520 km?

LONG 138 Ot 18 W NATURAL FLOW

INDIN RIVER ABOVE CHALCO LAKE - STATION NO. °78A00‘

ANNUAL EXTREMES OF DISCHARGE AND ANNUAL TOTAL DISCHARGE FOR THE PERIOD OF RECORD

.”ﬂll“uﬂ ln:rlnrAnlnus DISCHARGE MAXIMUM DAILY DISCHARGE MINIMUN oAlL' DISCHARCGE TOTAL DISENIISE
(m3/3) (m3/8) im3/5) ) o laam?)
21.9 AT 20:80 MST ON JUN 22 20.2 oN JUN 24 ©.3238 OGN APR 28 132 o000
43.9 AT OR:1A MET ON JUN & 43 .3 aN JuN 0.8888 O APR 22 197 o000
asw 17.8E ON JUN 14 ©0.3848 O APR 18 128 000
con aee e aea
33.8 AT 13:00 MST OW JUN 18 33.1 oM JuN 18 ©.4853 ON APR 2% 183 o000
37.7 AT O8:32 MST ON JuN 27 38,2 aN JUN 27 0.3308 ON MAY 2% - 237 ooa
74 .8 AT 10:02 MST GN JUN & = 74.0 ON JUN & = 1.08 8 ON APR 20 398 GO0
43.% AT 21:22 MET ON MAY 1 49.3 oN MAY 31t C.580R ON MaAY [ ] 304 000
8.4 AT 19:4% MET ON JUN" S 3.0 oM JUN ] O.S01R ON MAY 3 208 00O
% - ICE CONDITIONS % - EXTREME RECORDRED FOR THE PERIOD OF RECORD 236 000

E -~ RESTIMATED

'AFTER REVISIONS

5“ER‘SURXEY OF EANADA INDIN RIVER ABOVE CHALCO LAKE STATION NO. 0754004
YELLOWKNIFE, NHT : .
ELL MONTHLY AND ANNUAL MEAN DISCHARGES IN CUBIC METRES PER SECOND FOR THE PERIOD DF RECORD

YEAR . JAN-  FEB MAR “APR MAY JdUN quL AUG ~ SEP ocT NDV DEC MEAN YEAR
7% o o7Ee 043 03 L1 143 144 651 14 11 e U8 a0 e

1978 108  0.759  0.490 0,34 1.15° 14, . . . .
1979 .33 1.03 0.737  0.617 .75 34,9 15.0 5. 57 317 2. 41 1.99 1.42 6. 24 1979
1980  '1.06. 0.B04  0.588. . 0.467 B.81  16.3 7.92 3.31 1.98 2.21 2.33 1. 71 3.96 1980
1381 1.10R 0.826R 0.556R 0.533R 1.89 R B.66R 15,6 R 7.54R 3 72R  3.53R  3.9) 377 3035k . 1981
NS R S S S R R A
1984 §'.22 2.05 1. 34 1.09 128 56. 7 331 15. 5 9,82 7.87 477 2. 64 12,8 1984
1985 .77 1.42 1.15 0.875  16.0 37.9 18. 6 14.2 8. 85 5. 34 4.68 3.46 9. 64 1985
1985 2,12 1.5 1.12 _ 0.766 6.21  55.7 21.3 9.36 6. 37 5. 03 4.81 3.28 8,79 1985
MEAN 1.74R 1.22 R 0.858R 0.650R 6.33 R 29.8 R 18 1R G8.12R 5. 41R  4.62R  3.82R  2.76R  7.13R MEAN
LDCATION ~ LAT 64 23 20 N DRAINAGE AREA, 1 520 KM2 i R - REVISED SINCE JAN 01 1888

LONG 115 01 16 K NATURAL FLOH ) :
2;55,55’52{5* gzﬁgnxnnn INDIN RIVER ABOVE CHALCO LAKE A STATION ND. 075A004
"YELLOWKNIFE, NWT ANNUAL EXTREMES OF DISCHARGE AND ANNUAL TOTAL DISCHARGE FOR THE PERIOD OF RECORD

YEAR ' ° MAXINUN INSTANTANEOUS DISCHARGE MAXIMUM DAILY DISCHARGE MINIMUM DAILY DISCHARGE TOTAL DISCHARGE  YEAR

: A -(M3/5) {3/9) M3/3) (DAK3)
1978 21.9 AT 20:50 MST ON JUN 22 20.2 DN JUN 24 0.3238 ON APR 26 = 132 000 1978
1979 433 AT 09:18 MST ON JUN 6 43.8 .ON JUN B 0.5598 ON APR 28 197 000 1879
1980. ’ - 17.6E DN JUN 14 0.394B ON APR 15 125 000 1880
1881 19. 1R AT 06: 16 MST ON JuL 9 1B. 8R ON JUL 9 0.537R8 ON APR 30 137 000R 1981
1882 33.6- AT 19:00 MST ON JUN 14 33.1 DN JUN 14 0.4888 ON APR 25 186 " 000R 1882
1983 37.7 AT 09:32 MST ON JUN 27 36.2 ON JUN 27 ° 0.330B ON MAY 21 237 000 1083
1984 74.5 AT 10:02 MST DN JUN B = 74.0 DN JUN B = 1.05 B ON APR 20 388 000 1984
1985 45.5 AT 21:22 MST ON MAY 31 49,3 - ON MAY 31 0.860B DN MAY & 304 000 1985
1986 . B8.4 AT 19:45 MST ON JUN 5 68.0 ON JUN § 0:501B ON MAY 8 309 000 1686
B - ICE CDNDITIDNS » - EXTREME RECORDED FOR THE PERIOD OF RECORD 225 000R MEAN

E - ESTIMATED R - REVISED SINCE c

YEAR

1977 ..
1978 -

1978

1930

tsar
1942
1982
1sas

MEAN-

YEAR

1877
1978
1979

1280
1881
1982

MEAN




Environment Environnement

ENVIRONMENT
Canada Canada ‘llir i‘i LiBRARY
Conservation and Conservation et lll

4005904

Protection Protection

Inland Waters and Lands
Western and Northern Regim

Eaux intérieures et terres \
Région de Pouest et du nord |




