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1,000 Pound Gorilla

ocal governments anc
agencies

o States and the Federal
Government

o Private property owners and
home owner associations
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Who is responsible for maintenance of post-construction
stormwater facilities? (# of responses = 94)

Other

Do not have a

regular inspection
maintenance

program
50%

Hybrid
18%

Private land owner

13% al government

HOA responsibility ~— responsibility
4% 10%

HWG, 2011 | fsc>  STORMWATER CENTER




What 1s Maintenance?

that LID systems require
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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Tools of the trade.
T Radiad

- & X “
® " “ ’i \i
V.. 3 g
ey : . 5 ;
e . '." 3 e & =

SR

? ' - = \
1”1
|.'l_
Y
|
|
9 ; —
> i
\”
=L
o Vil
3 e . P>



STORMWATER CENTER

)]
©
48]
| -
e
)]
e
e
(-
@)
)
@)
@)
_I

\
A
=N
e Lo
t\.«ﬂ.ﬂ.. Ry e




Maintenance Data
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Stormwater Systems Studied

Detention Basin Retention Pond Stone Swale

Low Impact Development Systems
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Maintenance Complexity is defined as:

Minimal
Stormwater Professional

or Consultantis seldom
needed

Stormwater Professional or
Consultant is needed half
the time

Simple
Stormwater Professional or

Consultant is occasionally
needed

Moderate Complicated

Stormwater Professional or
Consultant is always
needed

Erickson, et al, 2010
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Reactive

Episodic maintenance,
cheap in short term,

expensive in the long
term

Periodic/Predictive

Science basis,
schedulable activities,
more cost effective

($)

Cost effective,
preventative operations

Adapted from Reese, A.J., Presler, sc :
H.H., 2005 STORMWATER CENTER




Reactive Maintenance

+ Resetting curbs

+ Landscape maintenance beautification of street-
scape

+ Culvert reinforcement/replacement/renewal

+ Pipe lining/repair

All of which can be reduced or replaced by green
Infrastructure
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) OTIC

_Category of Maintenance Type of Maintenance complexity | price (S)

Structural Repairs complicated 135

: : Partial Rehabilitation complicated 135
Reactive maintenance - _

Rehabilitation complicated 135

Solids and Debris Removal moderate 115

Periodic/Predictive Inspe.ct|on sn.m.)le 9>

: Mowing minimal 75

maintenance _ o

Vegetation Management minimal 75

Pavement Vacuuming moderate 115

Proactive maintenance |Erosion control & bank stabilization |simple 95
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Tabular Data

Maintenance . . . . Complexity of Hours of
BMP Category of Maintenance  Type of Maintenance Specific Maintenance R . Cost
Year Maintenance Maintenance

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 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  |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 $95
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 $95)
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 $95
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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Yearly BMP Maintenance (per acre treated)
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BMP Maintenance/acre/yr by Catagory

* reactive
™ proactive

* periodic/
predictive
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Economics of Installation vs

Maintenance Costs, nermalized by area

Vegetated Sand Gravel : : Porous
Parameter Swale Wet Pond Dry Pond Filler  Wetland Bioretention Asphalt
Capital Cost ($) 12,000 13,500 13,500 12,500 22,500 21,550 21,800
Inflated 2012
. 14,600 16,500 16,500 15,200 27,400 25,600 26,600
Capital Cost
Maintenance and
Capital Cost 17.8 5.4 6.9 5.4 12.8 13.5 24.6
Comparison
Personnel (hr/yr) 9.5 28.0 24.0 28.5 21.7 20.7 6.0
Personnel ($/yr) 823 3,060 2,380 2,808 2,138 1,890 380
Subcontractor 0 0 0 0 0 200
Cost ($/yr)
Totl Operational g 3,060 238 2,808 2,138 1,890 1,080
Cost ($/yr)
Operation/Capital
6% 19% 14% 18% 8% 8% 4%
Cost (%)
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Cost/yr/acre/lb TSS
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Cost/yr/acre/lb DIN as TN
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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 standardized the lower
the anticipated maintenance costs.
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Result ofi Maintenance

Infiltration Rate

28.9in/hr
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Infiltration Rate (in/hr)
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Pre-maintenance Post-maintenance
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Bioretention Parking Lot Retrofit,
Durham, N

L
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Pollutant

(per year)
TSS

Cigarette Butts

Misc. Trash
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Maintenance Minimum Estimated Time Number of
Activity Frequency Commitment Employees

30 minutes taking time
Inspection 2 times per year to fill out checklist in 1
UNHSC document?!

Clean

Pretreatment :
1 time per month on

Trash Screens and Average 30-60 minutes per visit 1
Pick Up Trash in J

system

Spring Cleaning 1 time per year 4 hours 2

Total personnel hours per year: 16-21 hours
Estimated $1,500 — $2,000 (30,000 sf of IC Treated)
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