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The Nautley River Hydrologic Control

Background

Kesgwut Resource Management (Kesgwut) retained T&T Surveys Ltd. (T&T) and Swiftwater Consulting
Ltd. (Swiftwater) to complete a review of the Nautley River Hydrologic control, located at the outlet of
Fraser Lake, on the Nautley River, near the township of Fort Fraser in central interior of British Columbia.
The review was initiated in response to a public inquiry regarding water levels on Fraser Lake. An
updated survey of the hydrologic control was completed by T&T, and the assessment was completed by
Cameron McCarthy (M.A.Sc., P.Eng., P.Geo.), President of Swiftwater.

The Nautley Hydrologic control

Fraser Lake is an east-west tending lake with a surface area of approximately 53 km’ and a
circumference of 62 km. The Nautley River is the outlet of Fraser Lake on its eastern end, and is a very
small reach connecting Fraser Lake to the Nechako River. The river is entirely contained within the
Nadleh Whut’en First Nation reserve. The Nautley hydrologic control, shown on Figure 1 and Plate 1,
was installed during construction of Kenney Dam and is maintains the water level in Fraser Lake, such
that elevation in the Nautley River upstream of the Nautley Hydrologic control corresponds to the
elevation of Fraser Lake (pers. Comm. Tom Silver, 2017a). The hydrologic control is approximately 500 m
upstream of the confluence with the Nechako River, and about 150 m downstream of the Highway 17
bridge crossing, as shown on Figure 1, and consists of an artificial rip-rap control structure that spans the
entire river.

Plate 1. Nautley Hydrologic control, October 2017
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1993 and 2017 Cross-Section Surveys

Tom Silver (Tom), then with W.D. Mclntosh Surveys Ltd. (McIntosh) completed a survey of the Nautley
hydrologic control in November 1993. Details of this survey are included in Annex A. Now with T&T, Tom
completed a second survey of the Nautley Hydrologic control in October 2017. He provided a summary
report which compares the results of the two surveys and this is included in Annex B. Details of this
survey are included in Annex C.

The surveys were used to characterize hydrologic control stability and to determine whether the
hydrologic control continues to provide a stable hydrologic control on the outlet of Fraser Lake. Tom
confirmed that he was able to located and re-survey many of the same points that were surveyed in
1993, and thus found little change in the overall cross-section geometry. He has concluded that the
control structure has not noticeably changed since 1993. Surveys were completed with the same makes
and models of instrumentation (just different generations), and thus not only was a comparison of
surveys possible, but exact survey locations were able to be located at many of the 1993 survey points.

Additional Considerations

It is the authors understanding that the current review was requested following concerns over potential
changes in lake levels within Fraser Lake and whether such changes were the result of alteration to the
physical structure of the Nautley hydrologic control. The surveys described above indicate that
hydrologic control alterations may not be responsible for water level fluctuations in Fraser Lake.

The Water Survey of Canada (WSC) operate a monitoring station at the out of Fraser Lake, and the
approximately location of this station is shown on Figure 1. Nautley River near Fort Fraser (08JB003) is
located below the Nautley Road bridge crossing, and the hydrologic control for this monitoring station is
the Nautley Hydrologic control. This station has 60 years of complete and archived streamflow records
dating from 1952 to 2013. WSC were contacted directly to discuss the condition of the rating curve over
time. Gordon Holmes, the WSC Hydrometric Supervisor described in an email to Cameron that the rating
curve appears to be slowly migrating to the right since at least 1972 (indicating that the control is very
slowly going down). However, he added that the measurements over this time show a tight grouping
[around the curve] indicating that the control does not suffer from volatile changeRaceface Next SL
posts from year to year. Gordon’s comments on this extensive period of record, and its absolute reliance
on the stability of the Nautley Hydrologic control, confirms that the hydrologic control provides a stable
control structure.

Perhaps related to comments regarding lake levels, it is important to consider that mean annual
discharge from Fraser Lake, though variable throughout the record, is tending to decline, as shown on
Figure 2, suggesting that lake levels will be generally lower, on an annual basis. The monthly distribution
of runoff is also variable, as shown on Figure 3. On average, all months except April and May show a
general decline in discharge since the start of data collection. Freshet tends to commence in April, with
the highest flows occurring in both May and June. The net result of these trends is that, when compared
with the original installation streamflow characteristics, Fraser Lake tends to have higher levels in the
early Freshet months and lower levels in all other months. These changes are unrelated to stability of
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the Nautley Hydrologic control, as it is assumed that the WSC rating curve would consider any
alterations. Hence, it is possible that changes to lake levels may be the result of a natural decline in
discharge from Fraser Lake.

Closing

Available evidence supports the conclusion that the Nautley Hydrologic control has remained stable and
is not structurally different from its original 1993 survey. It is my professional opinion that changes in
Fraser Lake levels may be driven by variability in natural flows out of Fraser Lake, observed in the WSC
record, and that there is a general decline in mean annual discharge, and differences in the distribution
of mean monthly discharge. Should you have any questions or concerns, please do not hesitate to
contact the undersigned.

SWIFTWATER CONSULTING LTD.

Cameron McCarthy, M.A.Sc., P.Eng., P.Geo., President
Office 8766, 200-375 Water St,

Vancouver, BC

V6BOM9

+1-778-952-3569
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Figure 1. Nautley Hydrologic control

Notes:

1. Blue Icon is the Highway 17 Bridge Crossing
2. Green Icon is the Nautley Hydrologic control
3. Yellow Icon is Nechako River Confluence
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Figure 2. Mean Annual Discharge from Nautley River Near Fort Fraser. The dashed line forms the trend of annual discharge
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Figure 3. Variation in Mean Monthly Discharge for Two Periods at the Start and End of the Available Record
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ANNEX A: 1993 Survey Coordinate Listing

TT201754-UTM. txt
118,5994180.11711,395339.51655,668.25700,WEIR-18

TT201754-UTM.txt
1,5994155.99600,395350.43500,670.50700,CTRL

5,5994165.05735, 39529208504, 670. 26400, TH 119,5994180.07414,395339.25069, 668 . 63800, RIP-RAP
6,5994169 . 86546, 395285. 24130, 670. 23000, CTRL-BM2 120,5994180.12706,395339.33358,668.61100, WEIR-19
10,5994144.05873,395337.14660,673.39570,1993-WEIR 121,5994181.81050,395340.87471,668.24400, WEIR-20
11,5994150.00159,395337.98392,670.49810,1993-WEIR 122,5994182.46332,395340.30466, 668.36200,RIP-RAP
12,5994166.66246,395340.50292, 669 . 68990, 1993 -WEIR 123,5994184.34241,395340.90356,668.13300, WEIR-21
13,5994172.74058,395338.80311, 668.73060,1993-WEIR 124,5994186.15504,395341.19484,668.17100, WEIR-22
14,5994175.92734,395338.50937, 668.33830,1993-WEIR 125,5994188.02238,395341.40398, 668.25000,RIP-RAP
15,5994177.05825,395338.62380,668.31250,1993-WEIR 126,5994188.84193,395341.81955,668.19200, WEIR-23
16,5994176.79860,395338.46932,668.75020,1993-WEIR 127,5994188.47568,395340.85788,668.54800, WEIR-24
17,5994178.18551,395339.70564,668.17770,1993-WEIR 128,5994190.31667,395342.39655,668.34000, WEIR-25
18,5994180.06021,395339.52504, 668. 24830,1993-WEIR 129,5994192.58713,395342.37645, 668.31000, RIP-RAP
19,5994180.25843,395339.36905,668.61880,1993-WEIR 130,5994193.62843,395342.18478,668.21400, WEIR-26
20,5994181.96820,395340.79424,668.21270,1993-WEIR 131,5994195.51279,395342.80524, 668. 55300, RIP-RAP
21,5994184.24210,395340.86916,668.15150,1993-WEIR 132,5994195.17218,395342.61483,668.15200,RIP-RAP
22,5994186.11521,395341.40627,668.14370,1993-WEIR 133,5994196.34958,395343.28936,668.08700,RIP-RAP
23,5994188.90113,395341.63845,668.25930,1993-WEIR 134,5994198.21198,395340.80732,668.21300, WEIR-29
24,5994188.46529,395341.00984,668.57840,1993-WEIR 135,5994199.46008,395341.45634,668.06800,RIP-RAP
25,5994190.34229,395342.30833,668.30700,1993-WEIR 136,5994199.94666,395340.45143,668.11900, WEIR-30
26,5994193.67586,395342.14734,668.21060,1993-WEIR 137,5994201.12673,395341.75489,668.31800, WEIR-31
27,5994195.51665,395342.81046,668.15350,1993-WEIR 138,5994202.11258,395342.90283,668.23200,RIP-RAP
28,5994195.38713,395343.26399,668.51620,1993-WEIR 139,5994203.80670,395342.73513,668.43200, WEIR-32
29,5994198.17735,395340.85186,668.25470,1993-WEIR 140,5994205.20405,395343.14938,668.63700,RIP-RAP
30,5994200.15953,395340.64671,668.17960,1993-WEIR 141,5994207.90334,395343.49940,668.53000, WEIR-33
31,5994201.09236,395341.99158,668.34900,1993-WEIR 142,5994212.10137,395339.22342,668.77700,RIP-RAP
32,5994203.79463,395342.84616,668.45970,1993-WEIR 143,5994215.64490,395338.91195,668.57100,RIP-RAP
33,5994207.94789,395343.51312,668.51030,1993-WEIR 144,5994218.54539,395339.62783,668.61300,RIP-RAP
34,5994215.26455,395343.79954, 668.84660,1993-WEIR 145,5994223.88480,395343.33737,668.72300,RIP-RAP
35,5994218.13840,395343.93193,668.73340,1993-WEIR 146,5994226.33858,395342.76533,668.77400,RIP-RAP
36,5994218.64045,395344.13596,669.21990,1993-WEIR 147,5994229.48538,395343.26138,668.70700,RIP-RAP
100,5994176.91253,395279.89750, 669 . 56000 , BM- STREAM - GUAGE - 2m 148,5994233.29307,395343.00561,668.67700,RIP-RAP
101,5994169.76123,395283.40483,669 . 64600, PNB 149,5994235.87837,395342.19261,668.74800,RIP-RAP
102,5994170.72893,395288.20225, 669 . 66900, PNB 150,5994239.68360,395341.92303,668.76700,RIP-RAP
103,5994169.52624,395296.14825, 669 .56900, PNB 151,5994241.61825,395341.75825,668.73700,RIP-RAP
104,5994169.10223,395302.07971,669.71100,PNB 152,5994239.76949,395342.77038,668. 85000, WATER
105,5994167.01047,395312.76044,669 . 65600, PNB 153,5994243.58262,395337.78597,668.83500, PNB
106,5994169.34239,395324.30481,669.26700,PNB-2.5 154,5994243.60283,395329.61526,668.88300, PNB
107,5994170.46895,395328.30759, 668 . 88000, PNB-1.8 155,5994244.65295,395324.88054, 668 . 83800, PNB
108,5994170.42473,395335.08070, 669 . 24900, PNB 156,5994241.66385,395322.06522,668. 85500, PNB
109,5994171.37064,395338.54962, 669 .08000,RIP-RAP-3.2 157,5994245.88565,395316.07101, 668 . 84300, PNB
110,5994172.74934,395337.99086, 669 . 15300, RIP-RAP 158,5994245.19077,395311.88121,668. 83700, PNB
111,5994175.13451,395338.38389, 668.93400,RIP-RAP 159,5994246.45058,395301.07870,668 . 82700, PNB
112,5994175.86130,395338.48052,668.58300, WEIR-14 160,5994244 .41696,395298.40336,668 . 85700, PNB
113,5994177.06700,395338.55303,668.45700, WEIR-15 161,5994244.33785,395290.58883,668. 81800, PNB
114,5994177.42142,395338.76009, 668 . 52400, RIP-RAP 162,5994275.03831,395291.04050,673.23500, BRIDGE
115,5994176.76431,395338.40789,668.76800, WEIR-16 163,5994275.91236,395286.01668,673 .18000 , BRIDGE
116,5994177.90652,395338.57451, 668 .58200, RIP-RAP 164,5994276.80674,395280.89926,673 .88700 , BRIDGE
117,5994179.34228,395338.68420,668.71100,RIP-RAP 165,5994277.24588,395276.60657,674.74600 , BRIDGE
166,5994161.81534,395277.44189, 673 .10000 , BRIDGE
Page 1 167,5994162.34426,395272.71160, 673 .18200, BRIDGE

168,5994155.40514,395266.37165,675.61500, BRIDGE
169,5994155.93236,395262.04659,675.61800,BRIDGE
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ANNEX B: T&T Surveys Ltd. Report

T & T Surveys Ltd.

& Tom Silver

Owner
é 272 Murray Creek Road

] Vanderhoof B.C. V0] 3A2
*"[/\"T%}bp | < 250.570-1322
tntsurveys@telus.net

T & T Surveys Ltd. Report

NADLEH WEIR SURVEY 2017

19 October 2017

I, Tom Silver was present and did perform the original Nadleh weir survey with W.D. Mcintosh Surveys Ltd back
in November of 1993. For the WDMC 1993 survey local coordinates of N=1000.00 and E=1000.00 were adopted
for Water Resources Branch Canada (WRBC) control capped pipe 2 and a compass bearing and distance
established the coordinates for WRBC control point 1 (brass cap cemented into rock). The coordinates for WRBC
control point 1 were determined to be N=979.416m and E=1063.352m. Elevations for the 1993 survey were
referenced by spirit levels to Bench Mark 86¢110 (Brass tablet in top of Northwest CNR overpass abutment on
Hwy 16-BM now destroyed with overpass repacement). Elevations for the original survey were determined to be
Ctrl 1 =670.507m and Ctrl2=670.226m.

Upon arriving at the site for the 2017 survey we found WRBC control 2 to have been slightly disturbed so we
adopted WRBC control 1 as the reference point and used the original compass bearing to control point 2 as the
reference azimuth. A new local coordinate was then established (Ctrl 6) for the disturbed ctrl point 2. The new
coordinate for Control 6 is N=1000.020m E=999.938m Elevation=670.230m.

A stakeout file was computed from the original 1993 survey plan coordinate listing provided by Bill McIntosh,
and uploaded into the data collector. Individual points from the 1993 survey were staked out and recorded are
shown on the present site plan. For the most part the elevations agree with the 1993 survey to +/- 0.03m. At the
beginning of our 2017 survey, navigating the slippery rocks was difficult until we got the system down and we
missed the exact locations of original points 14-17 showing slight differences in elevation.

It is my opinion that the weir has not moved since the W.D. MclIntosh survey of 1993.
Sincerely
Tom Silver

Owner T & T Surveys Ltd
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ANNEX C: T&T Surveys Ltd. 2017 Nautley Hydrologic control Survey

- Leee Agnaty




