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Bourbanis Dam = Curremnt Issues

—

Primary Concern: Mitigate Risk of Future Breach

* Failing slip liner in the existing principal spillway conduit.
Non-conforming riser control structure.
Does not meet drawdown requirements.

Erodible earthen auxiliary spillway prior to current failure.

(Current failure increases risks during future activation)

Slope stability issues were identified during the rehabilitation
investigation.

Economic viability of Bourbanis may be limited based on the on-
going rehabilitation planning effort.

Uncontrolled breach of Bourbanis will have downstream
consequences, potentially through Cavalier.
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Is Dam = Current Issues

/

Bourbanis Principal Spillway

Conduit slip lined due to failing as-
built conduit.

Observed failure of slip liner has been
noted during recent inspections.

Potential for continued degradation
of slip liner during 2022 flood event
(unknown to the extent at this time)

Failed slip liner reduces hydraulic
capacity of the principal spillway

Increased potential risk of lateral
flow through soil adjacent to conduit

Non-conforming riser results in high
potential for plugging and limits
hydraulic efficiency
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Dam Breach Scenario
(Developed through on-going Rehabilitation Plan)
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Dam Breach Scenario @ ostonisen

(Developed through on-going Rehabilitation Plan) gm
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Dam Breach Scenario i ® coueanconn

(Developed through on-going Rehabilitation Plan) gmm
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Eliydraulic Impacts of Decommissioning

_/

Background:
Hydrology and Hydraulic models developed from the Rehabilitation

Studies.

4-Day duration synthetic rainfall data used for 2-yr through 100-yr
frequencies (Source: NOAA Atlas 14).

Models assume “average” soil moisture conditions in the watershed.
Intensities vary through the event (not uniformly applied).

100-year Rainfall Intensity
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10-Year Inundation
(4.2” 4-day rain)

9918 HWY 32 Walhalla, ND
ExCond WSE= 1188.01
Decommission WSE=1189.14

Overtopping Elevation

9918 Hwy 32 Walhalla, ND 58282

1188.43

ND-5 Upstream of Herzog

1187.51

Herzog Auxiliary Spillway

1177.3

ND-89

1147.75

(%) Bouanis and Herzop Dams

(%) Other Darms

[] 10 ear Existing
Il 10 Veer Bowbanis Removal

ND-5 Upstream of Herzog
ExCond WSE= 1178.31
Decommission WSE=1180.1

Pembina
County

Herzog Reservior |
ExCond WSE= 1166.94 |
- §|Decommission WSE=1170.54 |

14

Bourbanis Dam - Board Discussion

14




5/19/2022

,
(&) Bourbanis and Herzon Dams

25-Year Inundation | @ Otrer s
(5.1” 4-day rain)

[ 25 voar Existing

C'.cwalicr
3 County

Pembina
County

\
1177.3

ND-89

Bourbanis Dam - Board Discussion




5/19/2022

(%) Bouanis and Herzop Dams

25-Year Inundation | @ Otrer s

[ 25 voar Existing

(5-1” 4'day rain) I 25 Year Bowbanis Removal

ND-5 Upstream of Herzog
ExCond WSE= 1179.34

9918 HWY 32 Walhalla, ND v |
— Decommission WSE=1182.05 Yoy -

ExCond WSE= 1188.72
Decommission WSE=1189.64

A
% Pembina .
s i N 55| |

L

Overtopping Elevation

9918 Hwy 32 Walhalla, ND 58282

1188.43

ND-5 Upstream of Herzog

1187.51

Herzog Auxiliary Spillway

1177.3

ND-89

1147.75 . Herzog Reservior |
! 1 ExCond WSE= 1169.86 |
. i —— - §|Decommission WSE=1174.55]

16

Bourbanis Dam - Board Discussion

16




5/19/2022

,
(&) Bourbanis and Herzon Dams

50-Year Inundation | @ Otrer s
(5.8” 4-day rain)

[ 50 ear Existing

C'.cwalicr
3 County

Pembina
County

_
1177.3

ND-89

Bourbanis Dam - Board Discussion




5/19/2022

50-Year Inundation
(5.8” 4-day rain)
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100-Year Inundation
(6.6” 4-day rain)
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100-Year Inundation
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Eliydraulic Impacts of Decommissioning

—

Findings (Upstream Area):

ND Highway 5 Meets Stream Crossing Standards.

ND Highway 89 Meets Stream Crossing Standards.
Herzog ASW Activation during 50-year (+ 0.04’) and 100-year (+ 0.51) event.
Increased inundation acreage between Herzog and Bourbanis for all events.

No structural impacts based on modeled events.
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50-Year Inundation
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100-Year Inundation
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Dishcarge Hydrograph at Renwick Dam - 2 Year
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Dishcarge Hydrograph at Renwick Dam - 5 Year
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Dishcarge Hydrograph at Renwick Dam - 10 Year
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Dishcarge Hydrograph at Renwick Dam - 25 Year
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Dishcarge Hydrograph at Renwick Dam - 50 Year
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Dishcarge Hydrograph at Renwick Dam - 100 Year
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Eliydraulic Impacts of Decommissioning

——
Findings (Upstream Area):

* ND Highway 5 Meets Stream Crossing Standards.
ND Highway 89 Meets Stream Crossing Standards.

Herzog ASW Activation during 50-year (+ 0.04’) and 100-year (+ 0.51’)
scenarios.

Increased inundation acreage between Herzog and Bourbanis for all events.

No structural impacts based on modeled events.

Findings (Downstream Area):
Negligible impacts through the 50-year scenario.

Modest impacts between Renwick and Herzog during the 100-year scenario.
(Due to Herzog ASW activation)

Does not result in any changes to crossings meeting the Stream Crossing
Standards.

Impacts downstream of Renwick Dam during the 100-year scenario.
(Due to Herzog ASW activation)
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Decision for NRCS EW.P'— RPath Eorwaind

NRCS Emergency Watershed Protection Funding (Today’s Decision):

How best to mitigate risk?

Implement immediately (2022).

3-5 year implications.

Operate under worst case scenario (Decommission).

As reservoir is drawn down, other viable options can be explored with better
understanding of the principal spillway.

Work needs to begin now to meet 220 day requirement for NRCS funding.

NRCS Watershed Rehabilitation Program (On-going):

How to best mitigate risk and maximize flood damage reduction.
Implement 3-5 years from today.

Comprehensive vetting of alternatives (Decommissioning vs re-construction of
Bourbanis, enhancements to Herzog, or combination thereof).

Long term implication/benefits to the Watershed.
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