View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by UNH Scholars' Repository

University of New Hampshire

University of New Hampshire Scholars’' Repository

UNH Stormwater Center Research Institutes, Centers and Programs

9-1-2011

Misunderestimating Maintenance: An empirical
approach to q antif empirical approach to quantify
maintenace expectaions for SMCs

James J. Houle
University of New Hampshire, James.Houle@unh.edu

Thomas P. Ballestero
University of New Hampshire, tom.ballestero@unh.edu

Timothy A. Puls
University of New Hampshire

Follow this and additional works at: https://scholars.unh.edu/stormwater

Recommended Citation

Houle, James J.; Ballestero, Thomas P.; and Puls, Timothy A., "Misunderestimating Maintenance: An empirical approach to q antif
empirical approach to quantify maintenace expectaions for SMCs" (2011). Presented September 2011 at the Low Impact Development
Conference, Philledelphi, PA. 44.

https://scholars.unh.edu/stormwater/44

This Presentation is brought to you for free and open access by the Research Institutes, Centers and Programs at University of New Hampshire
Scholars' Repository. It has been accepted for inclusion in UNH Stormwater Center by an authorized administrator of University of New Hampshire

Scholars' Repository. For more information, please contact nicole.hentz@unh.edu.


https://core.ac.uk/display/215541235?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://scholars.unh.edu?utm_source=scholars.unh.edu%2Fstormwater%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/stormwater?utm_source=scholars.unh.edu%2Fstormwater%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/resinst?utm_source=scholars.unh.edu%2Fstormwater%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/stormwater?utm_source=scholars.unh.edu%2Fstormwater%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.unh.edu/stormwater/44?utm_source=scholars.unh.edu%2Fstormwater%2F44&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:nicole.hentz@unh.edu




1,000 Pound Gaorilla

.............
3 =

public agencies haven't figured

It out yet?

« States and the Federal -
Government hasn't figured it out g

o Private property owners and

associations haven't figured it

out yet?

.
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Who is responsible for maintenance of post-construction
stormwater facilities? (# of responses = 94)
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The Maintenance Myth
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What is Maintenance

i 3

more maintenance

»Some claim LID
systems fail and will
require expensive repairs ¥

»Our current practices
have a high degree of
failure and significant
cost impacts—however
we are familiar with it
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» Lanscape maintenance beatification of
street scape

» Culver reinforcement/replacement/renewal

> Pipe lining/repair

> All of which can be reduced or duplicated
by green infrastructure
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Factors that Impact maintenance costs

unknowns

> Non-routine and rehabilitative
maintenance

» Regulatory climate
> Extreme storms
» The fudge factor...
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Critical components of a

best- case scenarlio:

o . -
2 i e i R L i '
5 » @ e o
L L LA e : fis
o, Sl o e e T S

S
1 v Y Lol
PREY .
AT L L
s, NV e
ar e U Y
el

7

Design
2. Installation
.... Then

Maintenance
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1) Loss of revenue due to impacts to
¥ tourism and natural resources

3) Costs of impaired waters/TMDL
Implementation




Gravl etland Sand Filter _ Blortentlon Unlt(3)
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REACTIVE

Episodic maintenance
Cheap in short term
Expensive in long term
Most property damage

PREDICTIVE

Scientific basis
Cost-effective
Not applicable everywhere

Administration more difficult

PERIODIC

Can be expensive
and wasteful

Need statistics

Simple administration

PROACTIVE

Can be cost-effective
Expensive if overused
Can have institutional
implications

Reese, A.J., Presler, H.H., 2005
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Maintenance Complexity Is defined as:

Minimal Simple

Stormwater Professional |Stormwater Professional or
or Consultant is seldom Consultant is occasionally
needed needed
Stormwater Professional or [Stormwater Professional or
Consultantis needed half Consultant is always
the time needed

Erickson, et al, 2010 sc STORMWATER CENTER




Category of Maintenance Type of Maintenance complexity price (S)
Reactive maintenance Structural Repairs complicated 135
Partial Rehabilitation complicated 135
Rehabilitation complicated 135
Periodic maintenance Inspection simple 95
Mowing minimal 75
Vegetation Management minimal 75
Predictive maintenance Solids and Debris Removal moderate 115
Proactive maintenance Pavement Vacuuming moderate 115
Erosion control & bank stabisimple 95
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bular Data

2005|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2005|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2005|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 S95
2005|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2005|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 S95
2005|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2005|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285
2005|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285
2005|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285
2005|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285
2006|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2006|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2006|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2006|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 S95
2006|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2006|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2006|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285
2006|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285
2007|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2007|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2007|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2007|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2007|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2007|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2007|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285
2008|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2008|Unit D2: Bioretention Pond |Periodic maintenance Mowing side slope and perimeter mowing (Bi-Annualy 3 hrs each) Minimal 3.0 $225
2008|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 $95
2008|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 S95
2008|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 S95
2008|Unit D2: Bioretention Pond |Periodic maintenance Inspection Maintenance Forms Simple 1.0 S95
2008|Unit D2: Bioretention Pond |Proactive maintenance |Vegetation Management |erosion control, seeding, etc Simple 3.0 $285

TOTAL 64.0]  $5,600.0
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Detalled Breakdown

. SMC Sand [Retention|Dry Pond | Vegetated |Bioretention| Gravel | Porous
Type of Maintenance )
Standard Filter Pond Swale Wetland | Asphalt
Inspection Quarterly o o o o o o o
Mowing bi-annual o o o o o o Q
Veg Management 1-3yrs O (1] (1] (1] (1] © Q
ESC 3-4x/yr1,2x/yr2 [ ([ [ ® [ [ Q
Solids Removal as necessary/yr (2 (1] (1 ® (1] ® Q
Structural Repairs as necessary ® o Q Q Q Q Q
Partial Rehabilitation |as necessary o o Q Q Q Q Q
Rehabilitation as necessary @) Q Q Q Q Q Q
Key
® |Yes
® Partial
Q No
(1) 1x
(2] 2x
(3] 3x
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Tools of the trade...
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Yearly BMP Maintenance (per acre treated)
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Sand Filter Retention Pond Dry Pond Vegetated Bioretention Gravel Wetland Porous Asphalt
Swale Ave|(3)
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BMP Maintenance/acre/yr by Catagory

Sand Filter
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Conclusions

> Consider requiring permanent sureties

> Fine filter media systems may have reduced service life due
to clogging—easily serviced—sand filters and bioretention

> Every site and system is different

> The more system maintenance can be standardize the lower
the anticipated maintenance costs.
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