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BEE BRANCH WATERSHED

* Drains to the Bee Branch Creek/Culvert, tributary to the Mississippi
» Approximately 6.5 sq. miles
* Over 50% of Dubuque reS|dents either work or live in the watershed.




EXISTING LIMESTONE ARCH CULVERT
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Limestone Arch Culvert
Constructed in early 1900s




PRESIDENTIAL DISASTER DECLARATIONS IN:

1999
2002
2004
2006
2010
2011

$70 M in
damages



BEE BRANCH WATERSHED
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Washinton Street Sub Area 100-yr Flood Inundation
Existing conditions flooding depths (feet)
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1,373 Homes/ 70




Drainage Basin Master Plan
December 1998-2001



BEE BRANCH WATERSHED

W. 32nd St. Detention Basin
Built in 2009, 98 ac-ft

.




Bee Branch Creek
Alignment Study

Fall 2004



BEE BRANCH WATERSHED
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PROJECT GOALS

® Primary - Flood Protection

® Secondary — Community Asset
- Aesthetics
- Recreation
- Water Quality



THE BEE BRANCH CREEK DAYLIGHTING SOLUTION
Is Alllll

“Multiphased, fiscally responsible investment to:

* From 2004 to 2009,
commercial property
values increased by 39%

1) Mitigate flooding

2) Improve water quality citywide in Dubuque, but
they fell by 6% in the
3) Stimulate investment flood prone areas.

» Daylighting Project will

4) Enhance quality of life” prevéngt an gstimjated
$582 million in damages
over the 100-year design
life of the project.



WATERSHED PROJECT TIMELINE AND COSTS

Infrastructure Improvement Status Cost
Carter Road Detention Basin Completed in 2003 $1,076,315
West 32nd Street Detention Basin Completed in 2009 $4.158.589
Lower Bee Branch Creek Restoration Completed in 2011 $21,274,685
Historic Millwork District Complete Streets Completed in 2012 $7.,977,311
Flood Mitigation Gate Replacement Est. Completion - 2017 $2,099,000
Upper Bee Branch Creek Restoration Est. Completion - 2017 $60,203,636
22nd St. Storm Sewer Capacity Improvements Est. Completion - 2017 $3,006,000
o -Siorm-SowerCapac DEOWORIGR ct-Cormplotion—m01S8 $4-344-000
Bee Branch Creek Railroad Culverts Est. Completion - 2019 $18,249,000
Kaufmann Ave. Storm Sewer Capacity Improvements Est. Completion - 2019 $11,500,000
Flood Mitigation Maintenance Facility Est. Completion - 2020 $5,431,000
Bee Branch Healthy Homes Resiliency Program Est. Completion - 2021 $8,427 665
—fAssislance-to-ouandlhomesiathe-Bee-Bianchllalomshad)
W. Locust St. Storm Sewer Capacity Improvements Est. Completion - 2021 $2,600,000
17th St. Storm Sewer Capacity Improvements Est. Completion - 2022 $8,681,000
Water Plant Flood Protection Est. Completion - 2023 $4,397,000
Impervious Surface Reduction (240 Green Alleys) Est. Completion - 2038 $57,420,000
Total cost, excluding interest on debt: $218,742,201
Total grants to date: $160,000,000




PUBLIC ENGAGEMENT PROCESS

® Landscape Design Advisory Committee

®* Neighborhood Workshop #1

- Hopes, Desires & Fears of Project
- Visual Preference Survey

® Landscape Design Advisory Committee

®* Neighborhood Workshop #2
- Three creek cross section alternatives

® Landscape Design Advisory Committee

®* Landowner Meeting Opportunity
- Three creek cross section alternatives

Oct 15, 2008

Oct 22/23, 2008

Oct 29, 2008

Nov 5/6, 2008

Nov 25, 2008
Dec 9, 2008



BEE BRANCH CREEK -1 MILE CORRIDOR
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DESIGN PROCESS

In 2009 the focus shifts to complete the final
design plans for the . . .

Lower Bee Branch Creek Restoration Project
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PHASE I: LOWER BEE BRANCH

16 Street
Detention
Basin




CONSTRUCTION

Spring 2010, construction starts on the
Lower Bee Branch Creek Restoration Project
......with construction completed in Fall 2011.




PHASE I: LOWER BEE BRANCH




LOWER BEE BRANCH CHANNEL
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DOWNSTREAM OF 16™ STREET BRIDGE

UPSTREAM OF 16™ STREET BRIDGE

DOWNSTREAM OF SYCAMORE STREET BRIDGE




LOWER BEE BRANCH CREEK RESTORATION

Before




LOWER BEE BRANCH CREEK RESTORATION




LOWER BEE BRANCH — ENHANCED WILDLIFE
HABITAT

2014 IOWA DNR FISH ASSESSMENT

- 14 Species of Native Fish

- High Blue Gill Population

- Moderate Bass, Pike, and Perch Population




DESIGN PROCESS

In 2011 the focus shifts to complete the final design
plans for the . ..

Upper Bee Branch Creek Restoration Project



BEE BRANCH CREEK - 1 MILE CORRIDOR
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UPPER BEE BRANCH CREEK - OVERALL SITE

Outfall Daylighting Elementary
School

Inlet Structure
and Infiltration
ains .

Culvert
Crossing

i1

Lower Bee
Branch Creek



Limestone Channel Edge/ Curb

Base Flow Water Level
(Dry Weather)

Channel Sidewalk

Foh Stucture “

ompacted Dense Sub-Base

Cobble Channel Bottom
SA

STRAND

ASSOCIATES®



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.linkedin.com/pulse/20140828105203-12737276-the-fisherman-story-change-management&ei=zjUIVbqrLY-cyQTTz4CwAw&bvm=bv.88198703,d.aWw&psig=AFQjCNGQrzP3WyOTPNw0nh5Q8o7TiDVMhg&ust=1426687774620319

UPPER BEE BRANCH FLYOVER RENDERING




STORMWATER QUALITY ELEMENTS

- PERMEABLE PAVERS

- 3 BIO INFILTRATION BASINS

- 3 NUTRIENT SEPARATING BAFFLE BOXES

- 14 FLOATING TREATMENT ISLANDS



STORMWATER QUALITY — BIOFIELDS
(INFILTRATION BASINS)
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250 Green Alleys Reconstructed in
the Bee Branch Watershed by 2040 |
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STORMWATER QUALITY - GREEN ALLEYS




STORMWATER QUALITY — PERMEABLE PAVERS




STORMWATER QUALITY — TREATMENT DEVICES

Hatch Hatch Hatch
1] || 1l | 1IC

Nutrient rich vegetation and litter are
captured in filtration screen system.

Sediment settles to the bottom.
‘ ON Flow>

Skimmer

eflector

" sediment || Sediment Sediment

NUTRIENT SEPARATING BAFFLE BOXES




STORMWATER QUALITY — NSBB’s

- High volume storage
- High flow rates
- Dry state storage




STORMWATER QUALITY - FLOATING ISLANDS

BIOHAVEN FLOATING WETLAND

erosion control

aquatic habitat creation
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FOUR LAYERS OF 1.5"
TO 2" THICK MATRIX
MATERIAL FOR A
TOTAL OF 6" TO 8"

GEOGRID
PVC PIPE
UV PROTECTION

TYPICAL SECTION

ANCHORING DETAIL 5992 (HWL)

NN

"A\‘IIIA\III\III\III\III\VIA 593.50 (AVG. WATER LEVEL)
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STORMWATER QUALITY - FLOATING ISLANDS



STORMWATER QUALITY - FLOATING ISLANDS




Connection to
' Geothermal
™ System
Effluent
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CREEK AERATION FEATURES




CREEK AERATION - OUTFALL DAYLIGHTING
(CONNECTION TO EXISTING BEE BRANCH CULVERT)

2.5 CFS Dry Weather Base Flow

4 Foot Elevation Drop from Existing Culvert to New Channel Bottom




HANNEL CONSTRUCTION - FISH HABITAT




RAILROAD CROSSING- NEXT PHASE

Outfall Daylighting Elementary
School

Inlet Structure
and Infiltration
ains .

el 8

Railroad
Culvert

Lower Bee
Branch Creek



RR CROSSING - TRENCHLESS CULVERTS

® 25 M Estimated Construction Cost
® 6- 96" |.D. Steel Culvert Pipes

® Microtunneling or EPB TBM (Earth Pressure
Balance Tunnel Boring Machine



RR CROSSING — TRENCHLESS CULVERTS

N EXISTING TWIN 11°X10’
©  RCBOX CULVERTS

6-96” ID STEEL
~ CULVERTS

LOWER BEE BRANCH



RR CROSSING — TRENCHLESS CULVERTS
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RR CROSSING - LEVEL CONTROL GATE

e T TTERLLY
LOWER BEE BRANCH (MISS.

B, RIVER BACKWATER

HYDRAULIC ACTUATOR

PROVIDE HYDRAULIC .
MANUFACTURER'S REC

UPPER BEE BRANCH

LEVEL CONTROL GATE

LBB/MISS. RR TRACKS
BACKWATER ' /UBB FLOW

SECTION VIEW
GATE IN FULLY CLOSED POSITION

HINGE CRESTED GATE



MODE 1-C
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OPERATION
MODE 2
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RR CROSSING - PEDESTRIAN TUNNEL




RR CROSSING - PEDESTRIAN TUNNEL
R

TWIN BOX INVESTIGATION
- VISUAL INSPECTION

- GROUND PENETRATING RADAR
- LASER SCANNING



RR CROSSING - PEDESTRIAN TUNNEL
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UPPER BEE BRANCH - BEFORE AND AFTER




QUESTIONS?
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THE CITY OF

DUBGOUE

Masterpiece on the Mississippi




