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Presentation Notes
Locating and assessing existing infrastructure
Documenting within GIS database
Identify potential capital improvement projects
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Presenter
Presentation Notes
Hendersonville is about 4,500 acres
Wash Creek is about 1,380 acres
They overlap for about 680 acres (15% of City Limits)
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FIELD ASSESSMENT SUMMARY

STRUCTU RES

49,405

LINEAR FEET
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Presentation Notes
641
Inlets
Stormwater manholes
Pipe headwalls

Each structure was assessed as 
Excellent, Good, Fair, Poor, Needs Repair

Connecting these structures is 49,405 linear feet of pipe
9.4 miles of pipe

Pipes were assigned a condition based on the structures connecting them

Pictures of each structure


CONDITION

‘Needs Repair
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Presentation Notes
Examples of Manholes
Pictures were taken with a 360 deg pole camera
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Presenter
Presentation Notes
Dark Green – excellent / Light Green – good / Yellow – Fair / Orange – poor / Red – needs repair

Focus Areas were identified from discussions with the city
-complaints
-not DOT

Each area is described in detail in the stormwater master plan report
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PRIORITIZATION MODEL

Diameter

Age
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Presentation Notes
LoF – Liklihood of Failure
Condition of pipes was determined by the condition of the structures
Age was estimated based on material

CoF – Consequence of Failure



PRIORITIZATION MODEL
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Presentation Notes
Each of the values was assigned a score
The scores were multiplied
The product was a number from 1-100
The result was that each structure was then assigned a priority score.
Priority Score is included in the GIS database
Can be used for planning purposes
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Presenter
Presentation Notes
Areas that are red or orange indicate significant to high risk
In order to identify potential capital improvement projects, we decided to stay within focus areas
We identified 5 project areas
Within focus areas 1 & 2
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Presenter
Presentation Notes
3 projects in area 1
2 projects in area 2
No projects in 3, 4, or 5

Projects chosen based on condition, risk, and known problem areas


ANALYSIS

CAPITAL IMPROVEMENT PROJECT
* CONDITION

* Based on Field Assessment
* CAPACITY

* Hydraulic model analyzing 10-year sto
* COST ASSUMPTIONS

Assumed all structures to be 10-feet deep
Pipes were replaced with Class 11l RCP
Construction Costs assumed to be 2x materials
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Presentation Notes
Identifying Projects – not designing the fix

Determine Level of Replacement
Kept existing structures when they were in good condition
Material were upgraded to concrete



PROJECT AREA 1A
* Size upgrade

Proposed System

Structure (?uan:uty Unit Price
(pipes in If)

Total

24" RCP 1278 115 146929

30" RCP 917 125 114674
36" RCP 450 150 67500
Manholes 6 3600 21600
Inlets 27 3600 97200

Headwalls 1 5000 5000

Materials Subtotal $452,903.89

With Cost of Construction $910,000.00

With Engineering and Survey Costs $1,100,000.00

Additional Contingency $1,380,000.00
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Presenter
Presentation Notes
Analyzed two branches, east and west
Priciest project
1.4 million
Priority of western system higher than east



PROJECT AREA 1B

* Size upgrade & reroute

Proposed System

Structure (gs::it;t:;) Unit Price Total
42" RCP 331 180 59670
Small Box Culvert 619 300 185636
Inlets 13 3600 46800
Headwalls 2 5000 10000

Materials Subtotal $302,105.75

With Cost of Construction $610,000.00

With Engineering and Survey Costs  $740,000.00
Additional Contingency $930,000.00
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Presentation Notes
Downstream of 1a
Open channel
Relocated to ROW adds
100 additional lf of pipe + 2 junction boxes
Proposed alignment for budget considerations only
Need to consider utility conflicts
Verify depth, slope 



PROJECT AREA 1C

 Size upgrade & reroute

Proposed System

Structure (S:S:itrilt:;) Unit Price Total
48" RCP 800 200 160000
Inlets 11 3600 39600
Headwalls 2 5000 10000

Materials Subtotal $209,600.00

With Cost of Construction $420,000.00

With Engineering and Survey Costs  $510,000.00
Additional Contingency $640,000.00

Nl \WithersRavenel
T

Our People. Your Success.



Presenter
Presentation Notes
Realigned to stay within ROW
Relocation adds additional 600 lf of pipe and 2 additional junction boxes
Proposed alignment for budget considerations only
Need to consider utility conflicts
Verify depth, slope 



PROJECT AREA 2A

* Size upgrade

Proposed System

Structure (Ssz:f:]t};) Unit Price Total
24" RCP 356 115 40963
30" RCP 53 125 6609
36" RCP 616 150 92428
42" RCP 392 180 70490

Inlets 8 3600 28800

Materials Subtotal $239,289.53

With Cost of Construction $480,000.00

With Engineering and Survey Costs  $580,000.00
Additional Contingency $730,000.00
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Presentation Notes
West side was found to function adequately
East side was undersized


PROJECT AREA 2B

* Size upgrade

Proposed System

Structure (IS;::IT:;) Unit Price Total
Large Box Culvert 129 500 64744
Inlets 3 3600 10800
Headwalls 1 5000 5000

Materials Subtotal $80,544.07

With Cost of Construction $170,000.00

With Engineering and Survey Costs  $210,000.00

Additional Contingency $270,000.00
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COST SUMMARY
Potential Project Probable Costs
Project Area 1A 51,380,000
Project Area 1B $930,000
Project Area 1C $640,000
Project Area 2A $730,000
Project Area 2B $270,000
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Presentation Notes
1.8 MILLION PER MILE
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COST SUMMARY

Project Area 1C $640,000
Project Area 2A $730,000
Project Area 1B $930,000
Project Area 2B $270,000
Project Area 1A 51,380,000
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Presenter
Presentation Notes
Similar priorities 
Based on Hydraulic model, project 1C was significantly undersized
Reshuffled based on cost and impact
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Presenter
Presentation Notes
Other factors for priority
Other CIP projects
-Water, Sewer, streets
-The GIS database
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Presenter
Presentation Notes
REGULAR MAINTENANCE
15 structures in need of repair
-more frequent inspections
-monitor after storm events
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Presentation Notes
OTHER HIGH RISK AREAS as identified by priority analysis
-as mentioned before not included in the scope of this project because outside of focus areas 
-DOT maintained
-keep on radar for future 
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ALTERNATIVE DESIGNS
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Presenter
Presentation Notes
We did not consider alternative designs as part of this analysis
But CIPs are a great opportunity for green or lid designs
-they elevate a project with additional aesthetic value, water quality, and community appreciation

Street Projects could incorporate
-tree wells
-bioretention
-rain gardens

Alternative to pipe replacement, consider Stream Restoration to improve conveyance
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Presenter
Presentation Notes
The City is armed with information they did not have before.
A robust GIS database locating the stormwater infrastructure, with detailed information on each structure
Each structure is prioritized so the city can be PROACTIVE instead of REACTIVE in repairing and protecting its stormwater infrastructure.
You can also take immediate action with the five capital improvement projects that were identified as a result of this study.
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