





Maximum Recorded Historic High-water Elevation

at Bonnie Beach Road: unknown
2009 Estimated Flowrates: 10 cfs
Historic High Estimated Flowrates: 25 cfs
Channel Flow Line Elevations:
Existing (maximum): 1334.2 ft
Estimated Original: 1332.74%
Proposed: 1332.7 1t

1. Existing Conditions: The existing conditions have the following hydraulic characteristics:

Total Waterway Area: 2-24” RCP (partially plugged) 6.3 sq ft
Invert Elevation (max) 13342 ft
2009 Estimated Flowrate 10 cfs
Headwater elevation 1336.1 ft
Stage increase 0.5 ft
Discharge through structure 10 cfs
Discharge over Road 0 cfs
Mean velocity through structure 1.8 fps
Mean velocity in downstream channel 0.5 fps
Historic High Water Estimated Flowrate 25 cfs
Headwater elevation 13375 1t
Stage increase 0.7 ft
Discharge through structure 25 cfs
Discharge over Road 0 cfs
Mean velocity through structure 4.4 fps
Mean velocity in downstream channel 0.6 fps

2. Estimated Original Condition: The estimated original design hydraulic conditions reflect
an open channel flow following the upper estimated profile grade with no structure and
having the following hydraulic characteristics.

Total Waterway Area Provided: Open Channel
Invert Elevation 1332.6 ft.
2009 Estimated Flowrate 10 cfs
Headwater elevation 1334.2 ft.
Stage increase 0.0 ft.
Discharge through structure N.A.
Discharge over Road N.A.
Mean velocity through structure N.A.



Mean velocity in downstream channel 0.7 fps

Historic High Water Estimated Flowrate 25 cfs
Headwater Elevation 1336.2 ft.
Stage Increase 0.0 ft.
Discharge through structure N.A.
Discharge over Road N.A.
Mean velocity through structure N.A.
Mean velocity in downstream channel 0.5 fps

Proposed Repair Condition: The following paragraphs provide a summary of the hydraulic
design data for the proposed condition reflecting the ditch repair:

Total Waterway Area: 1-42” CSPA 6.5 sq. ft.
Invert Elevation 13323 It
2009 Estimated Flowrate 10 cfs
Headwater clevation 1334.3 ft.
Stage increase 0.1 ft.
Discharge through structure 10 cfs
Discharge over Road None
Mean velocity through structure 1.7 fps
Mean velocity in downstream channel 0.7 fps
Historic High Water Estimated Flowrate 25 cfs
Headwater Elevation 1336.7 ft.
Stage Increase 0.5 1t
Discharge through structure 25cfs
Discharge over Road None
Mean velocity through structure 3.8 fps
Mean velocity in downstream channel 0.5 fps

Comments:

We recommend Class III rock riprap be installed around the inlet and outlet of the pipe for
erosion protection.

The Proposed Repair Condition (Item 3. Hydraulic Analysis) reflects a channel cross section
and grade described in the February, 2010 Engineer’s Study.

The Estimated Original Condition (Item 2. Hydraulic Analysis) reflects a channel cross
section and grade similar to the Proposed Condition (Item 3.).



IV.

VL

VIL

The effects to lake levels on Clitheral due to the proposed Repair are most evident when
discharges approach 20 cfs. At 25 cfs (estimated historic high flowrate) Clitheral Lake is
anticipated to display a reduction in stage of approximately 0.6 ft from existing conditions.
At 10 cfs (estimated average 2009 flowrate) Clitheral Lake is anticipated to display a similar
stage to existing conditions.

Runoff frequencies were not established for this analysis. No original design frequency was
established for County Ditch No. 16 upon review of ditch records. The hydrologic data used
in this analysis was primarily intended for comparison purposes for various drainage system
conditions.

Stage increase effects of ice jams and debris blockage were not considered in the hydraulic
analysis for the estimated original and proposed repair conditions. Periodic checks and
removal of debris shall be performed to keep the structure free flowing.

It should be recognized that storm events of greater magnitude than considered, or in a
different combination of conditions, could occur that might cause runoff quantities and
resultant water surface elevations higher than considered herein.

MNDNR DIVISION OF WATERS

MnDNR correspondence dated September 15, 2010, recommends no excavation or elevation
alteration to the outlet of Clitheral Lake at County Ditch No. 16.

Recommend ditch repair excavation limits begin at Sta. 9+00 and proceed downstream, as
referenced in the February, 2010 Engineer’s Study.

PERMIT REQUIREMENTS

No agency permits are required if work is contained within the Drainage System.

OPINION OF PROBABLE CONSTRUCTION COST

(See Attachment A)

CONSTRUCTION PLANS AND DETAILS

(See Attachment B)



Attachment A

Opinion of Probable Construction Cost
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Attachment B

Culvert Plan and Details
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