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Drain 67-C Review

Purpose:

* Determine how much flow could be diverted into Drain 67-C

» (riteria/considerations:

» No improvements at North Salt Lake required (do not
activate Emergency Spillway more frequently)

No adverse effects on downstream Drain 67-C channel

Downstream channel is maintained to as-built condition

Results:

* 20% of peak flow diverted during the 10-year event

* 31% overall volume diverted during 10-year event

Public Information Meeting

November 16, 2021




Establishment of Pembina County Drain 80

Drain 67-C Review

Proposed Field Crossing:
3- 64" x 43" CMPA (54" equiv.)

(85THISTINE}

Existing: 4- 36" CMP
Proposed: 2- 77" x 52" CMPA (66" equiv.)
| ! i

Existing: 2- 24" CMP
Proposed: 3- 64" x 43" CMPA (54" equiv.)

Existing: 54" x 42" CMPA; 42" CMP
Proposed: 2- 77" x 52" CMPA (66" equiv.)

Proposed Field Crossing:
2-77"x 52" CMPA (66" equiv.)

~ | Proposed: 1.7' Rock Drop Existing: 2- 62" x 44" CMPA

CRYSTAL

Existing: 2- 48" CMP
Proposed: 2- 77" x 52" CMPA (66" equiv.)

Existing: 64" x 40" CMPA; 56" x 38" CMPA =
Proposed: 3- 83" x 57" CMPA (72" equiv.)

CMP; 30"CMP
MPA (72" &
Proposed Channel

n Proposed Field Crossin,
Bottom Width o 9

57" CMPA (72" eq

Box

Existing: No Structure
Proposed: 48" CMP

> TETHSTNE:

Existing: 24" CMP
Proposed: No Structure
——J—‘Em

Proposed Field Crossing:
3- 83" x 57" CMPA (72" equiv.)
=m0 Proposed Bypass
County Drains
As-Built Channel
Bottom Width

@= 8-Foot

Existing: 24' Bridge
Proposed: Existing To Remain

Proposed: 3- 83" x 57" CMPA (72" equiv.) |

Proposed Drain 8
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0 Improvements
Drain 67-c Bypass

Drain 80
Peak Outflow

Drain 80
Peak Inflow

Peak Flow Diverted
to Drain 67-c

Percent Peak Flow
Diverted
to Drain 67-c

2-Year 172 127

45

26%

5-Year 275 212

63

23%

10-Year 273

69

20%

25-Year 357

75

17%

50-Year

16%

100-Year

15%

I =%
Existing: 72" x 41" CMPA

Existing: 2- 52" x 32" CMPA

County,

a4

Walsh
M

—>10-Foot
&= 12-Foot
&= 14-Foot
> 24-Foot
@ 32-Foot

@@= 40-Foot
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Additional Concerns

June 15, 2021 Public Information Meeting (Grafton, ND)

* Impacts downstream along North Branch Park River
* Impacts to Walsh County Drain 70

* Impacts to City of Grafton Flood Control

Petitioners authorized additional analysis based on the above concerns.

Public Information Meeting




Establishment of Pembina County Drain 80 November 16, 2021

FHydrology and Hydraulics Review,

Source Model: North Branch Park S
River Regional Conservation (W AR TR SR T Eii;;.;}_i_.:i
Partnership Program (RCPP). bl : |

» Park River Joint Water Resource District
(Walsh and Pembina Counties)

Hydrology includes the entire Park
River Watershed.

Hydraulic analysis includes portions
of Cart Creek, North Branch, Middle
Branch, South Branch, and Park River
(See map).

Detail added to Drain 8o and | S R

Figure 1: RAS Model Elements

Drain 67-C (existing and proposed). ST -

Park River Joint Water Resource District
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FHydrology and Hydraulics Review,

* Hydrologic and Hydraulic models calibrated based on late
May 2013 rainfall event.

* Opverall flood volume, peak discharge, and timing of the event were
compared to results at USGS Gage 05090000 in Grafton.

* Model flood extents compared with flood extents observed during the
late May 2013 flood event (Civil Air Patrol images).

9
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FHydrology and Hydraulics Review,

Hydrograph for USGS Gage 05090000 - Park River Near Grafton, ND During May 2013 Rain

Event
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FHydrology and Hydraulics Review,

* Synthetic rainfall analyzed.
 Rainfall depths based on NOAA Atlas 14 depths.
* 4-Day duration rainfall.

4-day Rainfall
Depth (in)
2-year 2.7
5-year 3.4
10-year 3.9
25-year 4.8
50-year 5.5
100-year 6.3

Recurrence Interval

11
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FHydrology and Hydraulics Review,

» Comparison of peak streamflow compared to recurrence events.

Annual Peak Stream Flow at Grafton, North Dakota
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FHydrology and Hydraulics Review,

Rainfall Hyetograph and Runoff Hydrograph

(inches)

= Precip (IN)

Precipitation Depth

mmExcess (IN)

Meteorology
GEIREID)

Peak Flow Rate (CFS)

\\

20 25 30 35 40 45
Duration (Days)

X Profile 211509

Flood Levels

Schematic

Watershed
Exi rology and Hydrauiics Report
Park River Joint Water Resource Distrct
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Downstream Effects
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Downstream Effects

November 16, 2021

Stage Hydrograph for North Branch Park River at 76th Street NE

868.0
- - = - Existing Conditions - 2-year Event
- - - = Existing Conditions - 5-year Event
- - - - Existing Conditions - 10-year Event
867.0 Existing Conditions - 25-year Event
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865.0 Proposed Drain 80 Improvements - 100-year Event
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Time (days)
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Downstream Effects
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Downstream Effects

November 16, 2021

Stage Hydrograph for Breakout Flow East to Drain 70
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Downstream Effects
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Downstream Effects

November 16, 2021
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Stage (ft, NAVD88)

844.5
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Stage Hydrograph for North Branch Park River at Walsh County Road 9

- - - - Existing Conditions - 2-year Event

- - - - Existing Conditions - 5-year Event

- - - - Existing Conditions - 10-year Event
Existing Conditions - 25-year Event

- - - - Existing Conditions - 50-year Event

- - - - Existing Conditions - 100-year Event

Proposed Drain 80 Improvements - 2-year Event
Proposed Drain 80 Improvements - 5-year Event
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Exisitng Proposed 5
Event Difference (ft
/ Elevation (ft) | Elevation (ft) ff (70
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100-year 846.34 846.35 0.01
2 3 4 5 6 8 9 10
Time (days)
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Downstream Effects
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Downstream Effects

November 16, 2021

Stage Hydrograph for Park River at 148th Avenue NE
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Project Costs

* Review of Project Cost is a Preliminary Estimate

* Preliminary estimate includes:

* Quantities from conceptual design
Unit costs from recent bids
Anticipated cost share opportunities
Contingency on construction costs

Non-construction costs

» Assessed costs are based on actual costs incurred
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Segment

Project Costs

Total Cost
(Less NDDOT Costs™)

NDSWC Cost Share

Potential Contribution'?

November 16, 2021

Remaining Local Costs

Drain 80

$4,844,000 - $5,612,000

$2,142,000 - $2,488,000

$2,702,000 - $3,125,000

Drain 67-C Improvements

$874,000

$385,000

$490,000

Drain 67-C Cleanout®

$224,000

N

$224,000

Total Costs

$5,942,000 - $6,710,000

$2,527,000 - $2,873,000

$3,416,000 - $3,839,000

[1] NDDOT required to provide drain crossings when ordered by the Water Resource District

[2] ND State Water Commission cost share is subject to SWC approval, and is not guaranteed at this time.

[3] Maintenanceis not eligible for ND State Water Commission cost share.
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Cost Assessment - Drain 67-C Cleanout

Drain 67-c Cleanout
Funded through
existing Drain 67

Maintenance

14

12 F |

Drain 7§

Drain 67-C Existing
Assessment Area

Public Information Meeting




Establishment of Pembina County Drain 80 November 16, 2021

Cost Assessment — Drain 8o & Drain 67-C Improvements

Estimated Estimate
Cost/Acre (Ag.) Cost/Acre (Ag.)
No NDSWC Cost Share With NDSWC Cost Share

$228 - 258

Legend

Drain 80 Proposed i |
Assessment Area £ s | -
B Sl £ e ﬁfl,
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Questionsiand Comments
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