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Executive Summary

The Calapooia Watershed Council, in cooperation with private landowners and the Oregon
Parks and Recreation Department, is leading the effort to remove Sodom and Shearer dams in
the Calapooia River watershed. In order to facilitate this effort, hydraulic modeling of the
existing condition and proposed condition after the dams are removed is necessary. This report
details the different hydraulic models that were developed to evaluate typical flow conditions
and the 100-year base flood. Four hydraulic models were developed as summarized below:

e Stage-Discharge Model: The first model is a simple at-a-section hydraulic cross-section
model to help develop stage-discharge relationships and also used to help calibrate
more complex models.

e Calapooia River — Sodom Ditch Bifurcation Model: The second model is a detailed 1-
dimensional model of the Sodom Ditch — Calapooia River bifurcation area used primarily
for flows below the 5-year peak flow. The model was run for both the existing and
proposed channel conditions associated with the Sodom Dam removal and Sodom Ditch
reconstruction.

e Shearer Dam Model: The third model is a detailed model at the Shearer Dam project
site that again addresses flows less than the 5-year peak.

e Base Flood Model: The final hydraulic model evaluates dam removal impacts on the
100-year floodplain at both the Sodom and Shearer dams.

Hydraulic modeling results from the bifurcation downstream to Sodom Dam, demonstrated
that the proposed dam removal and Sodom Ditch reconstruction will maintain split flow
conditions similar to the existing condition. Hydraulic modeling for the Shearer Dam removal
and channel reconstruction yielded similar results. The post-dam removal condition computed
water surface elevations were reduced in the proposed project condition model immediately
upstream of the dam, compared to the existing condition model results. The reduced water
surface elevations are attributed to the removal of the backwater condition created by the
dam.

The Base Flood model predicted that the proposed dam removals and channel reconstruction
will have little or no influence on the 100-year water surface elevation through the project area.
A small difference in water surface elevations was identified at Sodom Dam due to the localized
hydraulic effects of the structure. These effects were slight and the proposed condition resulted
in lowered base flood water surface elevations in the reach upstream of the dam due to
channel restoration and vertical realignment. The removal of Sodom Dam and Shearer Dam has
little discernible effect on the base flood water surface elevations due to the broad, low
velocity inundation and flooding extents within the valley bottom. These conditions have a
greater hydraulic influence than the two structures on the base flood elevation. Based on this
analysis the proposed project has no effect on the overall Base Flood elevation within the
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project area. There are no insured structures that will be impacted by the project and National
Flood Insurance Program (NFIP) flood risk status is not affected
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1 Introduction

River Design Group, Inc. (RDG) was retained by the Calapooia Watershed Council (CWC) to
prepare dam removal and restoration designs for the Calapooia River and Sodom Ditch near
Shedd, Oregon. The project included remote sensing, field data collection, geomorphic
assessment, hydraulic modeling and dam removal plans with channel restoration designs.
Hydrologic and hydraulic modeling was completed to evaluate flow conditions at the
bifurcation, floodplain impacts, and restoration treatments for the Calapooia River and Sodom
Ditch. This report describes the hydraulic models developed for analyzing project impacts, the
results of the proposed dam removals, and the rationale supporting proposed restoration
designs to mitigate altered conditions. The project vicinity map with Shearer Dam and Sodom
Dam is shown in Figure 1-1.
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Figure 1-1. Project vicinity map showing the dam locations, Calapooia River, and Sodom Ditch.

Bk 1 April 2011

S DESIGN
$ GROUP e



Sodom and Shearer Dam Removal
Hydraulic Modeling Report

2 Supporting Model Input Information

2.1 Topographic Surface Model

In order to develop an accurate hydraulic model, it was necessary to procure a comprehensive
bare-earth surface model of the floodplain and surrounding area. The floodplain and extended
surface model data for the study reach were developed by Watershed Sciences Inc. using Light
Detection and Ranging (LiDAR) methods in September 2008 as part of the larger Willamette
Valley Phase | study conducted for the Oregon Department of Geology and Mineral Industries
(DOGAMI). Data were delivered to DOGAMI in OGIC(HARN), Projection: Oregon Statewide
Lambert Conformal Conic; horizontal and vertical datums: NAD83 (HARN)/NAVD88(Geoid03);
Units: International Feet. Average pulse density of points delivered was 0.80 points per square
foot. Average relative elevation accuracy of over fifteen billion points collected was 0.103 feet
(3.1 cm).

LiDAR does not accurately penetrate through water so physical field surveys were conducted to
supplement the LiDAR data. Field data collection to characterize existing conditions within the
study reach was conducted by RDG at various locations between October 2008 and January
2009. Data collection included quality control topographic survey of channel features,
floodplain areas, and water surface elevations for subsequent hydraulic model calibration.
Quality control topography and bathymetry were measured with survey-grade real-time
kinematic GPS methods with a nominal accuracy of £3 cm, consistent with LiDAR accuracy. Data
from surveyed locations were processed and integrated into the topographic surface model
developed from the LiDAR data at each of the dam locations as shown in Figures 2-1 and 2-2.
Survey control monuments were also installed through the study reach for reference during
future surveying or construction.
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HEC-RAS River: Calapooia River

Reach: Sodom - Shearer

Profile: 100 YR Flow (22 (Continued)

Reach River Sta Profile Plan Q Total W.S. Elev Vel Chnl Shear Chan Flow Area Top Width Froude # Chl
(cfs) (ft) (ft’s) (Ib/sq ft) (sq ft) (ft)

Sodom - Shearer 7.218 100 YR Flow (22 EG FIS 22000.00 281.44 2.55 0.48 29143.71 12852.78 0.17
Sodom - Shearer 7.218 100 YR Flow (22 FG FIS 22000.00 281.44 2.55 0.48 29143.71 12852.78 0.17
Sodom - Shearer 7.188 100 YR Flow (22 EG FIS 22000.00 281.12 3.13 0.77 29352.01 14279.12 0.23
Sodom - Shearer 7.188 100 YR Flow (22 FG FIS 22000.00 281.12 3.13 0.77 29352.01 14279.12 0.23
Sodom - Shearer 7.139 100 YR Flow (22 EG FIS 22000.00 280.55 3.20 0.74 32856.87 14164.21 0.21
Sodom - Shearer 7.139 100 YR Flow (22 FG FIS 22000.00 280.55 3.20 0.74 32856.87 14164.21 0.21
Sodom - Shearer 7.125 100 YR Flow (22 EG FIS 22000.00 280.37 4.34 1.27 24263.00 13133.03 0.26
Sodom - Shearer 7.125 100 YR Flow (22 FG FIS 22000.00 280.37 4.34 1.27 24263.00 13133.03 0.26
Sodom - Shearer 7.11 Bridge

Sodom - Shearer 7.107 100 YR Flow (22 EG FIS 22000.00 280.16 3.80 1.04 26575.94 12078.95 0.25
Sodom - Shearer 7.107 100 YR Flow (22 FGFIS 22000.00 280.16 3.80 1.04 26575.94 12078.95 0.25
Sodom - Shearer 7.082 100 YR Flow (22 EG FIS 22000.00 279.83 5.02 1.75 19053.03 12115.25 0.31
Sodom - Shearer 7.082 100 YR Flow (22 FG FIS 22000.00 279.83 5.02 1.75 19053.03 12115.25 0.31
Sodom - Shearer 6.947 100 YR Flow (22 EG FIS 22000.00 279.05 2.98 0.60 31129.28 13996.30 0.17
Sodom - Shearer 6.947 100 YR Flow (22 FG FIS 22000.00 279.05 2.98 0.60 31129.28 13996.30 0.17
Sodom - Shearer 6.663 100 YR Flow (22 EG FIS 22000.00 277.66 2.90 0.61 39235.83 16834.98 0.19
Sodom - Shearer 6.663 100 YR Flow (22 FG FIS 22000.00 277.66 2.90 0.61 39235.83 16834.98 0.19
Sodom - Shearer 6.65 Bridge

Sodom - Shearer 6.643 100 YR Flow (22 EG FIS 22000.00 277.51 2.57 0.52 39686.74 17128.58 0.19
Sodom - Shearer 6.643 100 YR Flow (22 FG FIS 22000.00 27751 2.57 0.52 39686.74 17128.58 0.19
Sodom - Shearer 6.297 100 YR Flow (22 EG FIS 22000.00 275.56 2.34 0.38 44149.02 13346.04 0.14
Sodom - Shearer 6.297 100 YR Flow (22 FG FIS 22000.00 275.56 2.34 0.38 44159.59 13346.61 0.14
Sodom - Shearer 6.013 100 YR Flow (22 EG FIS 22000.00 274.43 2.11 0.33 46049.89 15534.00 0.14
Sodom - Shearer 6.013 100 YR Flow (22 FG FIS 22000.00 274.43 211 0.32 46092.08 15538.40 0.14
Sodom - Shearer 5.922 100 YR Flow (22 EG FIS 22000.00 274.17 2.13 0.33 49033.96 17561.63 0.14
Sodom - Shearer 5.922 100 YR Flow (22 FG FIS 22000.00 274.17 2.12 0.33 49096.13 17564.21 0.14
Sodom - Shearer 5.85 Bridge

Sodom - Shearer 5.826 100 YR Flow (22 EG FIS 22000.00 273.79 2.02 0.31 48310.57 17887.06 0.14
Sodom - Shearer 5.826 100 YR Flow (22 FG FIS 22000.00 273.79 2.02 0.31 48404.49 17896.22 0.14
Sodom - Shearer 5.680 100 YR Flow (22 EG FIS 22000.00 272.93 2.25 0.35 47108.95 15861.56 0.14
Sodom - Shearer 5.680 100 YR Flow (22 FG FIS 22000.00 272.95 2.24 0.35 47322.14 15891.90 0.14
Sodom - Shearer 5.590 100 YR Flow (22 EG FIS 22000.00 272.69 1.77 0.25 49410.34 16462.76 0.13
Sodom - Shearer 5.590 100 YR Flow (22 FG FIS 22000.00 272.71 1.76 0.24 49691.77 16471.71 0.13
Sodom - Shearer 5.57 Bridge

Sodom - Shearer 5.547 100 YR Flow (22 EG FIS 22000.00 27251 2.08 0.31 49453.75 16186.98 0.13
Sodom - Shearer 5.547 100 YR Flow (22 FG FIS 22000.00 272.53 2.13 0.32 49786.53 16647.13 0.14
Sodom - Shearer 5.442 100 YR Flow (22 EG FIS 22000.00 271.88 1.87 0.25 53716.49 17067.56 0.12
Sodom - Shearer 5.442 100 YR Flow (22 FGFIS 22000.00 271.89 1.86 0.25 53927.97 17070.89 0.12
Sodom - Shearer 5.371 100 YR Flow (22 EG FIS 22000.00 271.42 2.00 0.28 53562.56 16623.83 0.12
Sodom - Shearer 5.371 100 YR Flow (22 FG FIS 22000.00 271.44 1.98 0.27 53891.33 16626.90 0.12
Sodom - Shearer 5.34 Bridge

Sodom - Shearer 5.338 100 YR Flow (22 EG FIS 22000.00 271.33 1.77 0.22 55859.34 16827.32 0.11
Sodom - Shearer 5.338 100 YR Flow (22 FGFIS 22000.00 271.36 1.76 0.22 56218.60 16852.52 0.11
Sodom - Shearer 5.249 100 YR Flow (22 EG FIS 22000.00 271.02 1.94 0.27 52877.88 16479.46 0.12
Sodom - Shearer 5.249 100 YR Flow (22 FG FIS 22000.00 271.05 1.91 0.26 53346.62 16480.99 0.12
Sodom - Shearer 5.191 100 YR Flow (22 EG FIS 22000.00 270.66 1.85 0.25 46792.90 12133.70 0.12
Sodom - Shearer 5.191 100 YR Flow (22 FG FIS 22000.00 270.71 181 0.24 47525.41 12133.22 0.12
Sodom - Shearer 5.18 Inl Struct




HEC-RAS River: Calapooia River

Reach: Sodom - Shearer

Profile: 100 YR Flow (22 (Continued)

Reach River Sta Profile Plan Q Total W.S. Elev Vel Chnl Shear Chan Flow Area Top Width Froude # Chl
(cfs) (ft) (ft/s) (Ib/sq ft) (sq ft) (ft)

Sodom - Shearer 5.165 100 YR Flow (22 EG FIS 22000.00 270.65 1.99 0.27 47308.74 11910.91 0.12
Sodom - Shearer 5.165 100 YR Flow (22 FG FIS 22000.00 270.65 1.99 0.27 47316.69 11909.46 0.12
Sodom - Shearer 5.141 100 YR Flow (22 EG FIS 22000.00 270.33 2.31 0.37 42352.66 11132.80 0.14
Sodom - Shearer 5.141 100 YR Flow (22 FG FIS 22000.00 270.33 2.31 0.37 42349.94 11132.75 0.14
Sodom - Shearer 4.959 100 YR Flow (22 EG FIS 22000.00 270.03 2.24 0.33 42816.45 10684.64 0.13
Sodom - Shearer 4.959 100 YR Flow (22 FG FIS 22000.00 270.02 2.24 0.33 42812.89 10684.63 0.13
Sodom - Shearer 4.90 Mult Open

Sodom - Shearer 4.889 100 YR Flow (22 EG FIS 22000.00 269.78 2.19 0.34 40719.82 10558.79 0.14
Sodom - Shearer 4.889 100 YR Flow (22 FG FIS 22000.00 269.78 2.19 0.34 40716.59 10558.74 0.14
Sodom - Shearer 4.704 100 YR Flow (22 EG FIS 22000.00 269.44 2.69 0.47 38229.68 10163.00 0.15
Sodom - Shearer 4.704 100 YR Flow (22 FGFIS 22000.00 269.44 2.69 0.47 38225.96 10162.93 0.15
Sodom - Shearer 4.419 100 YR Flow (22 EG FIS 22000.00 268.39 2.71 0.48 39331.78 10760.99 0.15
Sodom - Shearer 4.419 100 YR Flow (22 FG FIS 22000.00 268.39 2.71 0.48 39322.90 10760.93 0.15
Sodom - Shearer 4.362 100 YR Flow (22 EG FIS 22000.00 267.97 2.30 0.37 38988.23 9459.80 0.14
Sodom - Shearer 4.362 100 YR Flow (22 FG FIS 22000.00 267.97 2.30 0.37 38977.27 9459.36 0.14
Sodom - Shearer 4.35 Mult Open

Sodom - Shearer 4.344 100 YR Flow (22 EG FIS 22000.00 267.47 2.98 0.59 34643.67 9824.79 0.17
Sodom - Shearer 4.344 100 YR Flow (22 FG FIS 22000.00 267.47 2.98 0.59 34643.67 9824.79 0.17
Sodom - Shearer 4.180 100 YR Flow (22 EG FIS 22000.00 266.89 2.49 0.44 35189.93 10004.87 0.16
Sodom - Shearer 4.180 100 YR Flow (22 FG FIS 22000.00 266.89 2.49 0.44 35189.93 10004.87 0.16
Sodom - Shearer 4.134 100 YR Flow (22 EG FIS 22000.00 266.62 2.75 0.54 32917.08 9787.09 0.17
Sodom - Shearer 4.134 100 YR Flow (22 FG FIS 22000.00 266.62 2.75 0.54 32917.08 9787.09 0.17
Sodom - Shearer 4.129 100 YR Flow (22 EG FIS 22000.00 266.58 3.00 0.59 33090.38 9730.18 0.17
Sodom - Shearer 4.129 100 YR Flow (22 FG FIS 22000.00 266.58 3.00 0.59 33090.38 9730.18 0.17
Sodom - Shearer 3.913 100 YR Flow (22 EG FIS 22000.00 265.17 2.88 0.62 30337.96 9353.82 0.20
Sodom - Shearer 3.913 100 YR Flow (22 FG FIS 22000.00 265.17 2.88 0.62 30337.96 9353.82 0.20
Sodom - Shearer 3.396 100 YR Flow (22 EG FIS 22000.00 263.56 1.72 0.19 48440.44 8486.63 0.09
Sodom - Shearer 3.396 100 YR Flow (22 FG FIS 22000.00 263.56 1.72 0.19 48440.44 8486.63 0.09
Sodom - Shearer 2.806 100 YR Flow (22 EG FIS 22000.00 262.55 2.94 0.53 34117.48 8976.17 0.15
Sodom - Shearer 2.806 100 YR Flow (22 FG FIS 22000.00 262.55 2.94 0.53 34117.48 8976.17 0.15
Sodom - Shearer 2.249 100 YR Flow (22 EG FIS 22000.00 260.50 3.60 0.77 30763.86 10090.37 0.17
Sodom - Shearer 2.249 100 YR Flow (22 FG FIS 22000.00 260.50 3.60 0.77 30764.15 10090.41 0.17
Sodom - Shearer 2111 100 YR Flow (22 EG FIS 22000.00 259.88 3.59 0.78 30191.40 10035.62 0.18
Sodom - Shearer 2111 100 YR Flow (22 FG FIS 22000.00 259.88 3.59 0.78 30192.01 10035.66 0.18
Sodom - Shearer 2.1 Mult Open

Sodom - Shearer 2.085 100 YR Flow (22 EG FIS 22000.00 259.75 3.30 0.66 32750.93 10373.58 0.17
Sodom - Shearer 2.085 100 YR Flow (22 FGFIS 22000.00 259.75 3.30 0.66 32750.93 10373.58 0.17
Sodom - Shearer 1.730 100 YR Flow (22 EG FIS 22000.00 258.83 2.10 0.28 42248.89 10214.41 0.11
Sodom - Shearer 1.730 100 YR Flow (22 FG FIS 22000.00 258.83 2.10 0.28 42248.89 10214.41 0.11
Sodom - Shearer 1.328 100 YR Flow (22 EG FIS 22000.00 258.29 1.99 0.23 42980.39 8151.18 0.09
Sodom - Shearer 1.328 100 YR Flow (22 FG FIS 22000.00 258.29 1.99 0.23 42980.39 8151.18 0.09
Sodom - Shearer 1 100 YR Flow (22 EG FIS 22000.00 258.00 1.54 0.15 50649.56 7985.55 0.08
Sodom - Shearer 1 100 YR Flow (22 FG FIS 22000.00 258.00 1.54 0.15 50649.56 7985.55 0.08
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Appendix C
FEMA 100-year Profiles
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