Aquatic Field Survey Photos

Photo 1: LaPlanche River, 5 m upstream from the bridge
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Photo 2: LaPlanche River, facing tributary
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Photo 3: Tributary to the right of LaPlanche River at 977m upstream from bridge, facing
culvert, note: white foam in stream
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Photo 4: Wooden culvert of tributary, 977m upstream LaPlanche River from bridge



Photo 5: LaPlanche River, at aboiteau area (to the right)

Photo 6: Estuary leading to the Bay of Fundy, other side of aboiteau from LaPlanche
River



Photo 7: Tributary of LaPlanche River

Photo 8: Tributaries of LaPlanche River
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Figure 4. Rating Curve Plot for Crossing: Culvert arch bipe'

Total Rating Curve
Crossing: Culvert arch pipe
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Figure 5. Culvert Performance Curve Plot

Performance Curve
Culvert: Culvert 1
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" HY-8 Cuivert Analysis Report

1. Project Units: Sl Units (Metric)

2. Summary of Culvert Flows at Crossing: Culvert arch pipe

Headwater Elevation {m) Total Discharge (cms) Culvert 1 Discharge {¢ms) | Reoadway Discharge (ems) lterations
2.00 0.00 0.00 0.00 1
373 10.00 10.00 0.08 1
4.58 20.00 20,00 0.00 1
5.36 30.00 30.00 0.00 1
6.09 40.00 38.05 0.94 8
6.36 £0.00 41,44 8.57 4
68.57 60.00 42.43 17.56 4
8.75 70.00 42.78 27.22 4
6.03 80.00 43.26 36.74 4
7.09 90.00 43.31 45.69 4
723 100.00 43.32 55.68 4
3. Culvert Summary Table
. Culvert Headwater Cutlet - . Outfet Tailwater
Total Discharge - y Inlet Control Flow Normatl Critical Outlet Taitwater " .
Discharge | Elevation Control Velocity Velocity
{cms) (oms) (m) Depth {m) Depth (m) Type | Depth{m) | Depth{m) | Depth(m} | Depth(m) (mis) (mis)
0.00 0.00 2.00 0.000 0.000 O-NF 0.000 0.000 £.000 0.000 0.000 0.000
10.00 . 18.00 373 1482 1734 3-M2t 2:193 0.958 1350 1.320 1.863 1:041%
20.00 20.00 4,58 2.326 2.583 3-M2¢ 3.152 1417 1.804 1.774 2.709 1.240
30.00 30,00 5.36 3.083 3.356 I-M2t 3152 1.783 2131 2101 344 1.373
40.00 39.65 6.09 3.830 4,088 3-M2t 3182 2.069 2.305 2.365 4.033 1.476
50.00 41.44 6.36 4,062 4.362 3-M2t 3.152 2.140 2621 2.591 3.981 1.561
©0.00 42 43 6.57 4.164 4.570 7-M2t 3152 2.170 2.820 2.790 3.868 1.634
70.00 42.78 8.75 4,199 4.754 T-M2t 3.182 2181 2.999 2.969 3.793 1.699
80.00 43.26 6.93 4.250 4.932 4-FFf 3.152 2.195 3.152 3.134 3.755 1.756
90.00 433 7.08 4.254 5.088 4-FFf 3.152 2.196 3.152 3.286 3.759 1.809
100.00 43,32 7.23 4.256 5.231 A-FF§ 3.162 2.197 3.152 3.427 3.760 1.857
4. Downstream Channel Rating Curve (Crossing: Culvert arch pipe)
Flow {ems) Water Sz’nf?w Elev Depth {m) Velocily (m/s) Shear (Pa) Froude Number
.00 200 0.00 0.00 0.00 0.00
10.60 EALE 141 1,40 0.07 030
20.00 3.50 1.50 .67 009 9.32
30.00 378 1.78 1.85 011 0.33
40.00 4.01 201 1.98 0.13 0.33
§0.00 4,20 2.20 210 0.14 0.34
60.00 437 237 2.20 0.15 0.34
70.00 4.53. 2,53 2.29 0.18 0.34
80.00 4.67 2.67 2.36 017 0.35
20.00 4.80 2.80 243 0.17 0.35
$00.00 4.92 292 2.50 0.18 0.35
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£ STEEL SEWER PROBUCTS

Table 1-7 Contiaued, Handling Welght of Round Corrupated Sieei Pipo

11582451 mm
[Estimaled Average Massges--Not for Spacificaiion Use}
Appeorimate Mass tug/m) Balts inol. ' 5
Inside Walerway 1 _ Periphery
Dam. ey Specitied Wall Thicknass — mm  {Hole
{men} {m%) : 4 ‘Spacest
34 40 50 B 20 N
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8020 5053 8?7 14e | 1682 1963 109N
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Table 1-8 ‘Bizes and Layout Detalls—Structural Plate Pipe Arches

Corrugation Profile: 152 x 51 mm

Periphary

Bimgasians Waterway Leyout Dimensions mm ol
- ¥ firza
Span Risa 7 $paces}
_{mom) 4o {mm) ot & R Re % N
B e [T |- 2e | 0 | um | o 24h
2240 “ 1638 Y T28D GAT 1205 660 26N
20 | 1mn | 336 730 1305 £E5 28N
2500 (18887 38F FE 135% 110 JoN
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3 1980 1 483 90§y 16% GRS 24N
. {7g201D 538 880 ) 2000 660 36N
%ﬁz&w BET 77 [ FiL] |
2680 Bip . Blh 44N
@ |k | Bl {95 | asH
mad . | 815 L B0 | S
3330, | o 240 564
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Proposed Culvert Design Information

The proposed culvert would be a clear span culvert, installed in the dry (with water control in
place) during a period between the middle of July and the end of September. It has been sized
to ensure fish passage and will be installed in a crushed stone bed. The culvert will be
embedded (30 %) to ensure confluence with the river bottom, so as not to create an impediment
to fish passage. Culvert construction is planned for several months past the planned
commissioning of the new aboiteau structure (currently planned for May, 2008) which would be
downstream of the culvert.

The culvert design was originally proposed by Hank Kolstee, the Marshlands Administator (see
attached figures) and was confirmed by Jacques Whitford, based on existing available flow
information for LaPlanche River, namely a report done by Con Desplague (1983). Following the
construction of the new aboiteaux, flow modelling will be conducted to confirm assumptions
regarding the river and watershed characteristics utilized in the design of the culvert (flow data
from 1983). Should the characteristics differ from assumptions used; current river characteristics
established through flow modelling will be used to modify design.

The proposed culvert is a structural plate pipe arch (span 4720 mm, rise 3070 mm) with a length
of 24 m and a bottom slope of 1% (based on client feedback). The geometric characteristics of
the culvert are attached.

In addition, a new aboiteau structure will be commissioned downstream from the proposed
culvert location. As a consequence, the Department of Fisheries and Oceans (DFO) made a
request to the client to verify that the culvert size is appropriate.

Field data and required assumptions

All the available background information and assumptions are indicated below. These were
made based on client feedback, aerial photographs, maps, and established hydraulic therories
and practices.

The design flow was obtained from a report done by Mr. Con Desplague (1983). The document
indicates that due to the large storage capacity within the LaPlanche River watershed, the 1:100
year peak flow is attenuated to a flow of 10 m®/s. The culvert was analyzed for both flows
(design flow of 10 m®s and maximum flow of 100 m?/s).

As indicated previously, the proposed culvert has dimensions of 4720 mm x 3070 mm (span x
rise) with a length of 24 m. The channel slope for the LaPlanche River was calculated based on
the Desplague report that indicates a drop in elevation of 3.3 m in a distance of 7530 m for an
average slope of 0.000438 (0.0438%). Since the report indicates variations in slope along the
channel, a slope of 0.001 (0.1%) was assumed at the proposed location.

The tailwater channel was assumed to be trapezoidal with a bottom width of 2 m and a side
slope of 4H:1V. The Manning’s roughness coefficient was established at 0.024 and the channel
bottom elevation was assumed at 2 m.

The roadway crest elevation was assumed at 6 m with a length of 50 m (approximate distance
across the channel) and a top width of 6 m with a gravel surface.

Culvert characteristics were included and an inlet type was assumed (projecting inlet).



Finally, the inlet and outlet stations and elevations were also defined with a culvert slope of
0.001 (0.1)% which is considered to be appropriate for the site.

Methodology

The culvert design method requires checking for two main scenarios: inlet control and outlet
control. Each flow regime has different requirements that are a function of many parameters
(i.e., culvert shape and size, slope, roughness coefficient, inlet type, etc).

For simple cases the design procedure can be carried out by hand with the aid of culvert design
monographs and simple mathematical equations. However, due to the complexity of the culvert
shape in this case is more efficient to design the culvert with the aid of computer software. The
software that was utilized was developed by the U.S. Federal Highway Administration
(USFHWA) and is called HY-8. The software allows for the input of all relevant parameters and
calculates all possible scenarios for the specified flows.

The results of the HY-8 run for the proposed culvert are included in the following section.
Results
The rating curve and the performance curve for the culvert are attached.

Both figures indicate the expected culvert capacity under the design conditions. For a flow of
10 m*/s the headwater elevation will be in order of 3.5 m (outlet control). As the flow increases
the headwater elevation also increases until the roadway is overtopped. Road overtopping
happens at 6 m with a flow rate of 40 m*/s, however, the chance of overtopping can be
minimized with a higher elevation of the road crest. The assumed elevation was set at 6 m, if a
higher elevation is defined the culvert performance curve will be slightly different.

HY-8 also indicated that the culvert will be in outlet control between 0 m®/s and 100 m®/s, this
means that the slope of the channel defines the amount of water that can flow through the
culvert rather than the culvert inlet.

In summary, the culvert seems to be properly sized for a design flow of 10 m%s. A smaller
culvert is not recommended due to the uncertainty with respect to the maximum peak in the
channel.

P:\envsci\100xxx\1005774 ambherst wind farm\draft report for environmental assessment\Appendices\Appendix D-Bird
Surveys\Proposed Culvert Design Information.doc



