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Waverly Watershed Master Plan Presentation Outline

Presentation to the Waverly Planning Commission and City Council
April 26, 2010

e Introduction

e Project Team

e Study and Planning Process

e Need for Watershed Master Plan

e Purpose of Watershed Master Plan
e Study Limits

e Drainage Study

e Development of Alternate Solutions
e Overview of Priority Projects

e Other Projects

e Whatis Left to Complete the Study?
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Project Summary

PRIORITY PROJECT 1: Ash Hollow Dry Dam

Problem Description:

The Ash Hollow watershed has changed from primarily agricultural use to urban use since it
was studied for the original City of Waverly Flood Insurance Study (October 1981).

New studies of the Ash Hollow watershed show the peak flow of the 100 year storm event
has increased by 2.6 times at the confluence with Salt Creek (1490 cfs in 1981 to 3905
today).

Most stream crossings and channel sizes would have been designed for the flows prior to
current development.

Design Concept:

Construct a dry dam on Ash Hollow, upstream of the 1-80 crossing.

Grade ditch on south side of Amberly Road towards Ash Hollow and reconstruct culvert
crossings.

Purchase 100’ wide easement along Ash Hollow from the dam to 1-80.

Benefits:

Reduces peak flows along Ash Hollow for all storm events (2175 cfs at the confluence with
Salt Creek) to be more in line with original flows.

Reduced peak flows at the Canongate Road crossing prevent Ash Hollow from overtopping
the channel and spilling into the Canongate Road east ditch.

Reduced peak flows at the Amberly Road crossing and the redirection of the Amberly Road
south ditch prevent Ash Hollow from spilling into the End Run channel.

Reduces flood plain boundaries once out of the effects of the Salt Creek backwater.

Dry dam allows for farming of dam pool when not in use for flood storage.

The dam would be classified as a High Hazard Dam and therefore, would be designed to
contain the 500 year storm event.

Constraints:

Property Acquisition

Estimated Project Cost Range: $1,800,000 - $2,160,000
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Project Summary

PRIORITY PROJECT 2: Oldfield Road Local Drainage Improvements

Problem Description:

The Canongate Road east ditch crosses Oldfield Road in a pair of 54” CMP culverts. These
culverts are severely undersized to adequately handle the minor storm (10 year) with
limited headwater. The project exhibit shows an estimate of the limits of backwater
created by the existing pipe during the minor storm.

The minor storm along Jamestown Street is conveyed in the street due to lack of storm
sewer.

During the 10 year storm event, the street section is completely full of water 2 blocks away
from the flow liner at the street low point.

Existing 136" Street crossing of the Mansfield ditch is undersized and causes backwater to
overtop 136" Street during the minor storm event.

The culvert backwater restricts the outlet of the Kenilworth Street storm sewer system,
backing up storm water into the streets.

Design Concept:

Replace the existing culverts under Oldfield Road with a twin 8’ x 5" RCB.
Replace the existing culvert under Canongate Road with a twin 8’ x 5’ RCB.
Remove the existing field entrance along old 134™ Street and reconstruct along Canongate
Road, west of the Canongate Road ditch.
Grade and shape the Canongate Road ditch from the confluence with Ash Hollow to
Jamestown Street.
Construct an 8 wide concrete flow liner from Oldfield Street to Kenilworth Street.
Construct a 4’ wide concrete flow liner from Kenilworth Street to Jamestown Street.
Construct storm sewer to handle the minor storm including:

O a parallel 42” RCP storm sewer system in the Canongate Road right-of-way with

sufficient depth at Jamestown Street.

O astorm sewer system with inlets along the south side of Jamestown Street.

Construct an additional 42” RCP culvert under 136" Street to alleviate backwater flooding.

Benefits:

Provides capacity to handle the minor storm event resulting in reduced flooding limits as
shown in the project exhibit.
Provides additional flow capacity during major storm event such that Oldfield Road no
longer overtops.
Installation of the concrete flow liner simplifies channel maintenance.
Lowers the minor storm water surface by:
0 3.4 feet upstream of Oldfield Road
0 1.9 feet downstream of Kenilworth Street
0 1.5 feet at Ashby Circle flow liner
0 0.3 feet downstream of Jamestown Street
0 1.4 feet upstream of 136" Place
Lowers the major storm water surface by:
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4.1 feet upstream of Oldfield Road
2.7 feet downstream of Kenilworth Street
2.2 feet at Ashby Circle flow liner
1.1 feet downstream of Jamestown Street
0 0.6 feet upstream of 136" Place
e Reduces street flooding along Jamestown Street.
e Reduces the flow through the Canongate Road ditch.
e The minor storm event no longer overtops 136" Street.
e The reduced backwater elevation improves functionality of the Kenilworth Street storm
sewer system.

O O 0O

Constraints:
e Limited clearance above existing 136™ Place culverts reduces the feasibility of replacing the
culverts with a RCB.

Estimated Project Cost Range: $918,000 - $1,376,000
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Project Summary

PRIORITY PROJECT 3: Channel Work and Easements on Waverly Tributaries

Problem Description:

The City of Waverly does not currently have drainage easements for the main drainageways
in and near the City.

City Staff is unable to have access to the drainageways to perform regular channel
maintenance.

There is no regular maintenance or plan to improve the drainage in the main drainageway.

Design Concept:
Ash Hollow

From Salt Creek to Old 134™ Street, maintain the existing channel bottom to the Ordinary
High Water level, with 4:1 or flatter side slopes to existing ground within existing
County/NRD property/easement.

Construct a uniform channel section with 10’ wide concrete flow liner from old 134" Street
to the BNSF (30’ bottom, existing side slopes or 4:1 where possible, 6'+ deep). Purchase 25’
of easement on the south side of channel from old 134" Street to Canongate Road.
Construct a uniform channel section on End Run from the confluence with Ash Hollow to
the BNSF (32’ bottom, 4:1 side slopes, 5+ deep). Purchase an additional 75’ of easement
on the west side of the Canongate Road and an additional 25’ of easement of the north side
of the BNSF property.

Construct a uniform channel section from Amberly Road to I-80 (30’ bottom, 4:1 side
slopes, 5'+ deep) with a 10’ wide concrete channel liner.

West Tributary

From Salt Creek to the end of the forested channel, purchase a 140’ wide easement.
Maintain the existing channel flow line up to the Ordinary High Water level. Construct a 50’
wide section at the Ordinary High Water level, with 4:1 side slopes to tie back into existing
ground.

From the end of the forested channel to the private drive crossing, purchase a 120" wide
easement. Maintain the existing channel flow line to a depth of about 1 foot to create a
low flow channel. Construct a 50’ wide section at 1 foot of depth, with 4:1 side slopes to tie
back into existing ground.

From the private drive crossing to the BNSF, purchase a 100" wide easement. Maintain the
existing channel flow line to a depth of about 1 foot to create a low flow channel. Construct
a 40’ wide section at 1 foot of depth, with 4:1 side slopes to tie back into existing ground.

East Tributary

From the confluence with the 148" Tributary to the 148" Street crossing, purchase a 120’
wide easement where the channel is not located on City property. Create a 4’ wide, 1’ deep
low flow channel at an even grade between the confluence and the upstream culvert invert.
Fill in the existing scour hole located at the downstream invert of the 148" Street culvert.
Construct a 70’ wide section at 1 foot of depth, with 4:1 side slopes to tie back into existing
ground.

From the 148" Street crossing to the private drive crossing, purchase a 120’ wide easement.
Create a 4’ wide, 1’ deep low flow channel at an even grade between culvert inverts.
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Construct a 70’ wide section at 1 foot of depth, with 4:1 side slopes to tie back into existing
ground.

From the private drive crossing to the BNSF, purchase a 120’ wide easement. Maintain the
existing channel flow line to a depth of about 1 foot to create a low flow channel. Construct
a 50’ wide section at 1 foot of depth, with 4:1 side slopes to tie back into existing ground.
From US 6 to Bluff Road, purchase a 120’ wide easement.

From Bluff Road to I-80, purchase a 100’ wide easement.

From 1-80 to McKelvie Road, purchase a 50" wide easement along the east and west flow
lines.

148" Street Tributary

e From Salt Creek to the confluence with the East Tributary, purchase a 140’ wide easement
and maintain existing channel in its current condition.

From the confluence with the East Tributary to the 148" Street Local Drainage confluence,
purchase an 100’ wide easement. Maintain the existing channel flow line to a depth of
about 1 foot to create a low flow channel. Construct a 50" wide section at 1 foot of depth,
with 4:1 side slopes to tie back into existing ground.

From the 148™ Street Local Drainage confluence to the BNSF, purchase a 60’ wide
easement. Create a 4’ wide, 1’ deep low flow channel at an even grade between culvert
inverts. Construct a 20’ wide section at 1 foot of depth, with 4:1 side slopes to tie back into
existing ground.

From US 6 to Bluff Road, purchase a 100’ wide easement.

From Bluff Road to I-80, purchase a 50’ wide easement along the east and west flow lines.

Benefits:

e Increase conveyance capacity of the channel through all project sections.

e Concrete low flow liners ensure ease of maintenance for sections of Ash Hollow within the
City limits.

e Existing low flow channel to remain in sections of Ash Hollow outside of the City limits.

e Existing low flow channel to remain where the ordinary high water level is clearly defined.

e Creation of a low flow channel where the drainageway is farmed up to the top of bank or
farmed across the entire channel.

e Provides a buffer zone within the drainage easement between the top of bank and the edge
of field.

Constraints:
e none

Estimated Project Cost Range: $2,610,000 - $3,914,000
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Project Summary

PRIORITY PROJECT 4: US 6 and 144" Street Local Drainage Improvements

Problem Description:

The 144" Street drainage basin drains 49.4 acres of Waverly. The streets are the method of
storm water conveyance. The outlet is two small curb inlets between US 6 and Jamestown
Street, which connect into the US 6 storm sewer.

Backwater overtops the street section several blocks from the outlet during the minor
storm event.

Design Concept:

Construct a ditch from the 148" Street/US 6 intersection to 144" Street.

Construct a ditch along 144%™ Street, between US 6 and Jamestown Street.

Construct a flume on the east side of 144" Street into the new ditch.

Construct a 10’ wide concrete flow liner in the new ditches.

Construct a larger storm inlet on the west side of 144" Street and outlet it into the new US
6 ditch.

Construct a second 36”H x 60” W RCP arch pipe across US 6 at the same inverts as the
existing pipe.

Benefits:

This system will drain the street much faster. The backwater in the street will be reduced as
it will no longer be restricted by the outlet.

This will not eliminate the flooding of the street section. There is insufficient grade change
along 144™ Street to construct a storm sewer system. The 144" Street pavement section
will remain the primary means of storm water conveyance.

Reduces backwater elevations at the 148" Street / US 6 intersection for the 50 year event
by 0.2 feet in the west 148" Street ditch.

Constraints:

The project should be built concurrently with redevelopment of the Valmont property on
the south side of US 6.
Coordination with NDOR for all work within US 6 right-of-way.

Estimated Project Cost Range: $298,000 - $446,000
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PRIORITY PROJECT 5: Ash Hollow Channel and Structure Work

Problem Description:

e The Ash Hollow watershed has changed from primarily agricultural use to urban use since it
was studied for the original City of Waverly Flood Insurance Study (October 1981).

e New studies of the Ash Hollow watershed show the peak flow of the 100 year storm event
has increased by 2.6 times at the confluence with Salt Creek (1490 cfs in 1981 to 3905
today).

e Most stream crossings and channel sizes would have been designed for the flows prior to
current development.

Design Concept:

e This project is not needed if Priority Project 1 (the Ash Hollow Dry Dam) is constructed. The
benefits of this project are superseded by that project.

e Relocate old 134" Street to the west, centered over the sanitary sewer trunk line.

e Grade and shape the channel from the confluence with Salt Creek to the BNSF crossing.

e Grade and shape the channel between Amberly Road and 1-80.

e Construct a 10’ wide concrete flow liner from the old 134™ crossing to the BNSF crossing.

e Construct a 100’ 3-span bridge for the old 134" Street crossing.

e Construct a 100’ 3-span bridge for the Canongate Road crossing.

e Construct a 100’ 3-span bridge for the BNSF crossing.

Benefits:

e Increases conveyance capacity of the channel and stream crossings to accommodate the
increased peak flows of the 100 year storm event downstream of US 6.

e Eliminates split flow into the Canongate Road ditch due to backwater produced by the
Canongate Road crossing.

e Reduces floodplain boundaries once out of the effects of the Salt Creek backwater.

Constraints:

e Coordination with the BNSF for design and construction of bridge crossing

e Limited to no floodplain improvements upstream of US 6 due to limited space to widen the
channel.

Estimated Project Cost Range: $3,850,000 - $6,503,000
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INTERIM PROJECT: Oldfield Road Culvert

Problem Description:

e The Canongate Road east ditch crosses Oldfield Road in a pair of 54” CMP culverts. These
culverts are severely undersized to adequately handle the minor storm (10 year) with
limited headwater. The project exhibit shows an estimate of the limits of backwater
created by the existing pipe during the minor storm.

Design Concept:

e Install an additional 54” CMP culvert under Oldfield Road as a temporary solution to
alleviate backwater flooding. This culvert will ultimately be replaced with construction of
Project 2.

Benefits:
e Reduces backwater flooding to the limits shown on Exhibit 1.
e Provides additional flow capacity during major storm event such that Oldfield Road no
longer overtops.
e Lowers the minor storm water surface by:
0 2.1 feet upstream of Oldfield Road
0 1.5 feet downstream of Kenilworth Street
0 1.0 feet at Ashby Circle flow liner
0 0 feet downstream of Jamestown Street
e Lowers the major storm water surface by:
0 0.8 feet upstream of Oldfield Road
0 0.7 feet downstream of Kenilworth Street
0 0.7 feet at Ashby Circle flow liner
0 0.5 feet downstream of Jamestown Street

Constraints:
e Temporary solution

Estimated Project Cost Range: $22,000 - $34,000





