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Presenter
Presentation Notes
This presentation provides an overview of NCHRP Project 25-40, “Long-term performance and life-cycle costs of stormwater Best Management Practices”.  The objective of this project is to provide information to DOTs on the performance and whole life cost of treatment BMPs, as well as similar information, to the extent possible for non-structural BMPs commonly used in the DOT program.

As a part of the project, a spreadsheet tool was developed to compute estimates for BMP performance and whole life costs for 8 treatment BMPs.


Project Phases and Tasks
 Phase 1 Background:

Task 1 — Literature Review
Task 2 — DOT Survey

Task 3 — FHWA, EPA, and
Legislative Initiatives

Task 4 — Maintenance and
Inspection

Task 5 — Annotated outline for
Guidance

e Phase 2 Assessment:

Task 6 —BMP Performance

Task 7 - Unit Load Reduction
Modeling

Task 8 - WLC Models

Task 9 - Maintenance and
Inspection Protocols

Task 10 - Interim Report

e Phase 3 Tool Development

Task 11 - Tool Development
Task 12 - Data Collection Protocols

Task 13 - Non-structural BMP
Assessment

Task 14 - Second Interim
Report/Draft Tool

 Phase 4 Final Project
Deliverables

— Task 15 - Final Deliverables
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Presentation Notes
This slide provides an overview of the project work plan.  Phase 1 included a literature review, gathering background information and the development of an annotated outline for the final report. 

Phase 2 developed the information that would be used to create the spreadsheet tool, synthesizing the BMP performance and whole life cost information.

Phase 3 provided for the tool development.  The tool was created in a spreadsheet format, and is able to be customized by the user to include local data.  Work as a part of this phase also included the development of performance and cost information for non-structural BMPs.

The final phase of the project included providing the deliverables:  A final report, and spreadsheet tool.


Project Goals

* Develop relationships of maintenance vs.
performance

 Develop long-term understanding of changes
in performance

 Develop a tool to predict performance and
life-cycle costs of BMPs
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Presentation Notes
These are the primary project goals.  The spreadsheet Tool is the primary product from the research, providing an easy to use model for the practitioner to quickly get relatively sophisticated performance and cost in formation for treatment BMPs with very basic input.


Realities

e BMP Datasets are limited (~5 years was
longest data set)

e Maintenance information vs. performance is
lacking

e Costs are very site-specific, especially in
retrofit only scenarios
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Presentation Notes
In developing the tool, the research team was limited to the available data.  The international BMP database was used to develop BMP performance estimates, however the length of records is limited.

There are also very few studies linking performance with maintenance, though there are a few, and observation data appears to support the contention that most BMPs can perform well under deferred maintenance conditions.

Cost information provided in this study is for BMP installations that are occurring as part of a larger construction project.  BMPs that are retrofit as stand-alone projects are significantly more expensive that what will be computed with the Tool.  Further, costs tend to be site specific.  The costs computed by the tool are accurate when applied to larger populations, but less so when applied to a specific location.


Basis for Estimating BMP Performance

* Physically based hydrology and hydraulics
— Long-term continuous simulation and data analysis
— Percent volume captured and treated
— Percent volume lost due to infiltration and ET

 Empirically based water quality
— Non-parametric statistical methods

— Determination of significant concentration reductions
— Influent/effluent regression analysis


Presenter
Presentation Notes
The spreadsheet tool uses long-term simulation to assess unit loss through the BMP.  Continuous simulations were run using EPAs Stormwater Management Model (SWMM) for a variety of conditions.  

Water quality performance of BMPs was computed using regression on performance data contained in ASCE’s International BMP database.


BMPs and Stormwater Parameters

Individual BMP Tools Stormwater Parameters
* \Vegetated swale * Volume
_ . « TSS

e Filter strip e Pathogens

 Dry detention basin - Eeca'l,co“form
— . COll

* Bioretention e Metals
— Total copper

* Wet pond — Total lead

e Sand filter — Total zinc

o * Nutrients
e Permeable friction course _ Total phosphorus
(pFC) overlay — Dissolved phosphorus

— Nitrate (NO3)

— Total Kjeldahl nitrogen (TKN)
— Total nitrogen (TKN + NO3)
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Presentation Notes
This slide shows the treatment BMPs that tools were developed for, as well as the pollutants that were included in the performance assessment.


Best Management Practices

%%
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Presentation Notes
These are the BMPs that were included in the study.  Seven in all: Vegetated swale, bioretention, dry detention, vegetated strip, permeable friction course overlay, slow sand filter and a wet pond.


Al o A

Tool Process Steps

Bypass or Overflow

Lby: be Cw
Total Runoff Cqmbined
Routed to BMP Discharge
L, =V, C, Lois = Loy * Lefr
BMP
Influent Effluent

Lint = Vint Cw l Lesr = (Vine = Vea) Cerr

Load Reduction due to

Volume Loss (Infiltration, ET)
Lra = Linf - Legs

Average annual runoff volume from selected rain gage and site info
Annual runoff volume captured, reduced, and treated by BMP
Effluent concentrations from influent/effluent regression equations
Loads reduced/discharged (concentrations X volumes)

Whole life-costs from user provided and tool computed quantities
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Presentation Notes
This schematic indicates the basic operation of the tool.  Average inflow is computed using location information provided by the user.  The BMP size is also provided by the user.  

Annual runoff captured and treated is computed by the tool, as are load reduction and whole life costs.


Data Sources — Runoff Quality

Highway Runoff Database (HRDB) version 1.0.0a
National Stormwater Quality Database (NSQD) version 3.1

Excludes data prior to 1986 Non-detects / Total
. . Samples
(year lead in gasoline was banned)
11/1,713
# of sites 43 93 136 U122
49 / 1,408
# of events 669 1,537 2,206 “ 55 1915
# of sample /
N 3,027 8,813 11,184 120/ 2,022
41 458 499 TCu 72 /1,808
12 /2,099
0/65
—Ecor  NRE
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Presentation Notes
Influent runoff quality was obtained from the Highway Runoff Database, a repository of highway runoff water quality data compiled from DOTs nationally.  This information was supplemented with records from the National Stormwater Quality Database.


SWMM Simulations

Consistent Drawdown Model Runs (Infiltration, Surface Discharge)

Parameter Number of Increments
Rain Gages 343
Modeled Imperviousness of Tributary Area 1 (100%)
Storage Volume 10
Drawdown Time 10
Total — Consistent Drawdown Runs 34,300

ET Drawdown Model Runs

Parameter Number of Increments
Rain Gages 343
Modeled Imperviousness of Tributary Area 1 (100%)
Storage Volume 10
ET Depth Increments 7
Total — ET Runs 24,010

NCHRP 25-40
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Presentation Notes
The number of simulations completed in SWMM was large to provided drawdown and evapotranspiration information for the spreadsheet model.   Information is provided for 343 raingages nationally. 


BMP Operation and Maintenance
Requirements

* Defines inspection requirements, maintenance
triggers, and maintenance actions for selected BMPs

* Primary sources: Caltrans, Oregon DOT, Arizona DOT,
Maine DOT, New York DOT, DelDOT, NCDOT, and
Texas DOT

 Developed three levels of maintenance: Low,
medium and high — default is correlated to rainfall
(Less than 20 inches, between 20 and 35 inches, 35
inches)
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Presentation Notes
Maintenance tasks must be defined to develop a whole life cost for the BMP.  �
Three levels of maintenance effort were developed, initially keyed to average annual rainfall depth.  With experience, DOTs can customize maintenance effort to better reflect their standard operating procedures.


Maintenance Activities

e Defined ‘functional’” and ‘aesthetic’
maintenance

e Allows user to eliminate tasks if they are not
important locally

e Example (aesthetic): Vegetation trimming —
not correlated with BMP constituent removal
performance
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Presentation Notes
Maintenance activities were defined as functional: Necessary for BMP operation, and aesthetic: locally preferable.  

The tool allows the user to specify if aesthetic maintenance is included in that the ‘low’ maintenance category excludes aesthetic maintenance consideration.


Maintenance Activities - Swale

Maintenance Maintenance Frequency Hours per Crew Equipment Materials &
Activity Low Medium High Event Size Needed Incidentals

Vegetation
Manageme.nt for FuElly 2 times 3 times 4 5 Utility Truck, )
Aesthetics per year per year Mower
(optional)
Included in
Trash and Debris Annually Annually  Annually Vegetation - - -
Management
Intermittent
Maintenance -
incuas [ S T
sediment ¥ y y
management)
Included in
Vegetation Repair Evir;/r:O EV:;ZSS EV:;ZSZ Intermittent - - -
Y Y Y Maintenance
Included in
Erosion or Rutting Eveerz:/rslo Ev:;ZSS EV:;ZSZ Intermittent - - -
Y y y Maintenance
Inspection and -
. 1 2 -
Annually Annually  Annually Utility Truck
NCHRP 25-40 13
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Presentation Notes
This is an example of maintenance activities for a swale.


BMP Life Span

BMP Type Life-span Limiting Factor

Vegetated Strips 8-60 years (dependmg on Sediment Accumulation
ecoregion)

Vegetated Swales 10-50 years (dependmg on Sediment Accumulation
ecoregion)

Dry Detention Basin 80 years Pipe Material Longevity

80 years Pipe Material Longevity

80 years Pipe Material Longevity

Permeable Friction Course 14 years Sediment Accumulation

NCHRP 25-40
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BMP life span is also necessary to develop the BMP whole life cost.  The life span of a BMP was computed as the smallest life span of the major components.  

This table shows the estimated life span for each of the BMPs in the tool.  The BMP is assumed to be ‘reconstructed’ at the end of the lifespan, this cost is included in the WLC estimate.


Whole Life Costs

e Built upon the WERF
P WWER
Whole Life Cost Models s e
* Line-item basis with

defaults from RSMeans
and research

User’s Guide to the
BMP and LID Whole Life Cost Models
Version 2.0

NCHRP 25-40 - Panel Meeting 15
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Presentation Notes
The whole life costs were computed based on WERF whole life cost models, originally developed in spreadsheet format.  The construction cost estimates are unit price based, using RSMeans unit price information, which can be adjusted by geographic region in the US.


Uncertainties in Cost Estimates

Project scale and unit costs

Retrofit vs. new construction

Regulatory requirements

Public vs. private projects

-lexibility in site selection, site suitability
Partnerships with others

_evel of experience

State of economy

Land costs
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These are some of the uncertainties that must be considered when developing any cost estimate.  

BMP Capital costs especially tend to be very site specific, particularly for stand alone retrofit projects.  The costs provided by the tool are not considered accurate for any specific BMP, are considered accurate for a population of BMPs.


.

Default ~ User-Entered Baseline Unit Adjusied  Defaull User Quantity used

LOLb Lo L onar o U Baelne  BaselieUni Costusedin UnitCosl  Quanily  Enterd in Caublions 22 Guidance
Mofilization L5 51171 117 f1a7 1 1 1,171
Clearing & Grubbing gy 51 il bl 115 115 §10 °
E Y
Flanting Media CY 543 faz 54 1 50 52138 C a p I L a I C O St
Pea Gravel cy 5129 $129 129 f 5 &m0
Gravel oy ba7 o7 &7 5 % 157 S I’] e et
Mulch [H 571 §r 571 f [ pikes
Slotted PYC Underdrain Pipe LF 8 bl b+ 7 ik o
Encavation/Grading BCY i3 $9 o 163 162 §1,540
Haul/Dispose of Excawated Material (o 510 f10 F10 163 163 $1679
Finish Grading (S¥): gy 52 g2 i 115 115 fe
Bioretertion Yegetation [SF) 8 L7} 2 bl 4 4 189

Erter project-snecfic values inthe blue

"User Entered Data" cells if applicatie and
Hydroseed [SF o % b 3 3 O I
hydroseed [SF) 0 e calc iaions il atamaticaly psts to
: ; oheminethe cefaut value, 1 3 valig i nat
18" Square Trench ILF] [F 51 # bl 7 i el piitced, e defaut value il be used in

the cost cdeulations

Dewatering DAY 51,200 41,200 1,200 il i 0
[aflicees Structurels) L5 52,200 bl e 2 1 1 F2.z00
Onverflow Structure (oncrete or rock riprap) oy 5135 15 125 7 7 926
Wietal Beam Guard Rail 13 558 i 958 9 9 g
Canveyance LF il 0 i $0
(ther i 0 i §0
Other i) 0 0 $i)
Gther L 0 0 §0
Other 0 L 0 il
Other § 0 0 §0

17

Total Facility Base Cosf §12.282
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This is an example of the values that can be customized by the user if the default values are not appropriate.


.

Whole Life Cycle Costs Summary

CAPITAL COSTS Total Cost
Total FacilityBase Cost $12,882
Total Associated Capital Costs (e.g., Engineering, Land, etc.) $7,181
Capital Costs $20,063

REGULAR MAINTENANCE ACTIVITIES

Years between Events

Total Cost per Visit

Total Cost per

Year

Inspection, Reporting & Information Management 05 $180 $360
Vegetation Management with Trash & Minor Debris Removal 05 $1,380 $2,760

add additional activities if necessary $0 $0

add additional activities if necessary $0 $0

Totals, Regular Maintenance Activities $3,120

CORRECTIVE AND INFREQUENT MAINTENANCE ACTIVITIES (Unplanned and/or . Total Cost
Years between Events | Total Cost per Visit
>3yrs. betw. events) per Year

Corrective Maintenance $6,740 $1,685

add additional activities if necessary $0 $0

add additional activities if necessary $0 $0

Totals, Corrective & Infrequent Maintenance Activities $1,685

Capital Costing Method

Line Item Engineer's Estimate

Assumed Level of Maintenance H
Estimated Capital Cost, $ (2013) $20,063
Estimated NPV of Design Life Maintenance Costs, $ (2013) $92,494
Estimated NPV of Design Life Whole Life Cycle Cost, $ (2013) $112,557
Estimated Annualized Whole Life Cycle Cost, $/yr (2013) $4,502

Totals are based on design life with routine and major maintenance.

NCHRP 25-40

Whole
Life Cost
Summary

18
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This is an example of the whole life cost data output.


NON-STRUCTURAL BMPS



Non-Structural BMPs

* Provide a basis for optimizing the selection
non-structural BMPs

e |dentify the program variables that DOTs can
manage to improve NS BMP effectiveness, and
reduce whole life costs of entire program

e Using elements of the UN’s Triple Bottom Line
approach
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The project included an assessment of non-structural BMPs, to give the practitioner a basis to assess nonstructural BMP effectiveness and cost.  This information is provided to help obtain the optimum balance of treatment and nonstructural BMP implementation for the DOT stormwater program.  The optimum balance is defined as the highest program performance for the lowest program implementation cost.


Non-Structural BMPs

 The non-structural BMPs that are qualitatively assessed
within the report are:

— Storm drain cleaning

— Sweeping

— Irrigation runoff reduction practices
— Smart landscaping

— Trash management programs (including
education/outreach)

— Elimination of groundwater infiltration (to storm drains)
— Slope and channel stabilization
— Winter maintenance activities (traction aides)
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Presentation Notes
These are the non-structural BMPs that were assessed.


D
Summary of Performance and Whole Life

Cost Factors — Storm Drain Cleaning

Pollutants Addressed Internal DOT Performance Advantages Disadvantages
Variables Influencing Range
Performance
v Sediments v" Frequency of v Low v" Low to modest reduction of targeted
v Trash Cleaning |bnst|tcut|onal constituents
i arriers . . .
v
v Girzie Dalirts Tmm_g of ngh costs ass.ouated with Iab9r,
Cleaning equipment, disposal, and traffic control
v’ Bacteria i
Relative tc_’ ) (Refer to v Potential permitting and regulatory
v' Heavy Metals Storm Activity constraints
. v -
v" Nutrients Typ.e e Table 8-2) v' Potential Physical & Access Constraints
v _ Equipment
Oils Used
v'  Grease

Whole Life Cycle Cost Factors for Storm Drain Cleaning
Planning and Labor Equipment Other
Implementation

v" Llocationand v  Typeoflabor v Capital Equipment Purchase v" Inspection
Frequency of (i.e. DOT staff (Vactor Truck typ.) 7 Fessr Gess sl Pemi
Cleaning Versus Fuel
7 s Contractor) v' Traffic Control (Potentially)
ystem . .
Equipment Maintenance and v .
Prioritization L Disposal Costs
Depreciation
v Regulatory Permitting (Potentially)
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This table is a summary of the information provided for non-structural BMPs


Effectiveness — Storm Drain Cleaning

Effectiveness Load Reduction
Constituent (Average)

Sediment 3¢ 35% 14% - 56% 500 Ibs/acre

Bacteria @ X 1% - 2% X

Nutrients b X 5% - 10% X

Trash b X X X

Metals 2.b X 5% - 10% X
Notes:

a CWP 2006 (nutrients reported as nitrogen)
b Pitt 1985 (metals reported as zinc)
c Pitt and Voorhees 1995

NCHRP 25-40
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Including effectiveness


Sustainability Rating Table — Storm
Drain Cleaning

Effectiveness Social /
ocla Sustainability

_ Cost per Location @ Institutional .
Impacts Rating
Bacteria Trash P

Low Low Low-Medium  Medium Low $550 to $2100 Low Low

NCHRP 25-40 24
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And an overall sustainability rating using a ‘triple bottom line’ analysis framework – people, planet profit.  For this study, this translated to institutional or social barriers, environmental performance and implementation cost.


Tool Example: Bioretention

-| Hwo-®-|s MNCHRP 25-40 - Bioretention Pollutant and Costs Tool_061913.xdsm - Microsoft Excel = = 52
Home Insert Page Layout Formulas Data Review View Mitro Pro 7 Acrobat 2 0 o P 22
022 - I | Project Location 85th Percentile - 24 hour storm depth (in) v
A E o [u] E F ] H | J 3 L [l Mo a F =] R S -
1 NCHRP 25-40 - Long Term BMP Performance & Whole Life Costs V.01
2 PrOjeCt Title Example. Interstate 5, Santa Clarita, T4
3 Projectlocation  SareaClaria Ca
4 C{)mpan}' FEF Consulting
PROJECT LOCATION AND TREUTARY AREA RESULTS SUMMARY WHOLELIFECYCLE COSTS =
5 CLMATE SELECTION FROJECT OFTIONS ATTREUTES EMPPARAMETERS REPORT SUFFORTING DATA SUMMARY
& Location and Climate Aftributes
7
g Step 1: Select the Region your Project is Located Step 2: Select the State your project is located and the rain gage closest to the project
g
0 | States within Selected Region l/R&ﬁ'ﬁes Byeailable in S5ta —
1 | Califarnia qi@UTH COAST ORNG. - LOS AMGELES IMTL
12
14 COOP IO 45114
15 Elevation . feet ___Aa7
16 5th Percentile, 24-hour Storm Depth, inches 1.0
7 95th Percentile, 24-howr Storm Depth, inches 16 )
15 Average Annual Precipitation, inches 12
13
20 Step 3: If available, override the existing data
)
Project Location 85th Percentile — 24 hour 1z
2z storm depth (in) ) >
23 Project Location Annual Average Precipitation 17
o
25 Mote: Default precipitation statistics and the project-specific precipitation statistics are for reference and
26 zealing purpaszes only; they do notimply 2 BMP size used for perfarmance analyziz. The user enters the BMP
27 sizing parameters to be analyzed on the Project De sigr tab.
28
23
30
31 Key
32
a8 Headings and Descriptions
34 User Entered Data
35 Feference Data; do not edit cells =
4 4 » M| Project Location . Project Options .~ Project Design . Results Summary Report .~ Supporting Data _~ Whole Life Costs Summary - ¥ 4] [ | 3
Ready |

OG- ol=]alo]o] o] T
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This is the first tool input screen.  The user enters their location, and the influent water quality volume is automatically computed.  The US is divided into  11 zones, 4 -5 regions in each zone, and 4- 5 rain gages in each region. Blue cells are input data, grey cells are reference and output data.  Orange cells are headings.


Bioretention Design

|§|| HY-®-|s NCHRP 25-40 - Bioretention Pollutant and Costs Tool_061913.xlsm - Microsoft Excel = B =2
Home Insert Page Layout Formulas Data Review View Mitro Pro 7 Acrobat bl e o eE 23
B35 - fe | v
A [ B [ C D E F -
1 NCHRP 2540 - Long Term BMP Performance & Whole Life Costs V.01 - Alpha Release Key
. Project Titl R
= Project Location Sants Clarts, CA User Eniered Daia Gusence
a Company REF Conzuling Reference Data; do not edit cells Wamings
PROJECT LOCATION AND TRIBUTARY AREA RESULTS SUMMARY WHOLE LIFECYCLECOSTS =
) CLIMATE SELECTION PROJECT OPTIONS ‘ ATTREUTES ‘ BMP PARAMETERS ‘ REBORT ‘ SUPPORTING DATA SUMMARY
23
22 Bioretention Conceptual Design Aftributes
25
-
27
28 BMP Type ‘ Bioretention Dby n Alpha release ‘
29

[

o Primary Bioretention Design Parameters Default Values

- Storage Volume [cu-ft)

= Underlying Soil Design Infiltration Rate (in/hr)

Underdrain Present?

33

Ponding Depth [ft)
34 g Llep

35
Inflow via surface . Eperev dissination stone Prrfnatod
4 4 » M| Project Location Project Options | Project Design Results Summary Report Supporting Data Vhole Life Costs Summary ¥ |I| 4| il | »

Select destination and press ENTER or choose Paste | |IE| Hl 75% u; : : k—J_ i

SBEEIE)

= H [P] ” (x] J 7l Desktop * « O [% [ o ¥ 243PM
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Using bioretention as an example, basic design parameters for the facility are input.  In this case, the storage volume of 5,000 cf, and if there is an underdrain, also yes in this case.  


Summary Output

lz“ Lg ) - E MCHRP 25-40 - Bioretention Pollutant and Costs Tool_061913 xlsm - Microsoft Excel

o B R
Home Insert Page Layout Formulas Data Review View Mitro Pro 7 Acrobat vl e = B ER
B33 - fe | =B32/50 o
A [ B [ C [ D E F G H 1 J K L M N AL AMa
1 NCHRP 25-40 - Long Term BMP Performance & Whole Life Costs V.0.1 - Alpha Release
2 Project Title Examge, Iniersizie 5, Sania Clarin, C
» Project Location Sania Claria, CA
2 Company RBF Consutng

PROJECT LOCAT ION AND TRIBUT ARY AREA RESULT S SUMMARY WHOLELIFE CYCLECOSTS
‘CLIMAT E SELECT IDN PROJECT GRTIONS ATTRIBUTES EMP PARAVETERS REFORT SUPFORT ING DATA SUMMARY =

Results Summary Report

10 Summary of Modeled Scenario

12 | The modaled scenaric consis's of a fributary area of 4.5 acres at 91% impervious, draining 1o a Bioretenson BMP.
13 | Analysis is based on the [6] SOUTH COAST DRNG. - LOS ANGELES INTL AP gage (COOP ID: 45114), in Caffonia, with Project Locasion 83 percendle, 24-hour storm depth of 1.2 inches, and Project Location average annual precipitasion deph of 17 inches.

15 Summary of Primary Conceptual Design Parameters

18 Bioretention inflow via surface  — Energy dissipation stone Perforated
5000 flow o pipe inlet [ —

X [ underdrain
% | — Ponding depth

J \f 4 / Overflow

19 | Storage Viokume {cu-f)
20 | Undedying Sod Design Infliration Rate (in/hr)

02

21 |Underdrain Present? yes - Mulch

1

23 | Ponding Depth (i)

25 | Planing Media Thicknezs () 1 e

24 | See "Project Design” tab for detaled inpuiz -

Optional upturned
elbow

Infiltration

L Project Location Project Options Project Design Results Summary Report Supporting Data Whole Life Costs Surmmary ¥ |I| 4 | il | 4
Beagl |[EomE s &0 (+)

Elohelolalelclo] @] ook ™ Ol
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And that is it.  The next screen shots are all output data.   This screen shows the basic design with the variables identified in the graphic at the right


Summary Output

|§“ HY- s MCHRP 25-40 - Bicretention Pollutant and Costs Toel_061913.xlsm - Microsoft Excel = = 52
Home Insert Page Layout Formulas Data Review View Mitro Pro 7 Acrobat bl e = B 2
B33 v fe | =B32/50 -
A [ B [ C [ D E F G H 1 ] K L M -
1 NCHRP 25-40 - Long Term BMP Performance & Whole Life Costs V.0.1 - Alpha Release
2 PI'OjeCt Title Example, Iniersiaie 5, Sania Claria, CA
s Project Location Santa Claria, CA
a Company REF Consufing
PROJECT LOCATION AND TRIBUTARY AREA RESULTS SUMMARY WHOLE LIFE CYCLE COSTS
CLIMATE SELECTION FROJECT OFTIONS ATTRIBUTES BME R ETERS REPORT | SUFFORTING DATA SUMMARY
24 |32e "Project Design” tab for detailed inputs - hi- ' \ | n—
Infiltration — 2:::““ uptumed
25
26 Summary of Whole Lifecycle Cost Results
27
28 Capital Costing Method y’@n Engineh&%ﬁne
. Assumed Level of Maintenance H \
Estimated Capital Cost, § (2013) / §54 615 \
30
Estimated NPV of 50-year Maintenance Costs, § (2013) \ $150,056 }
31
- Estimated NPV of 50-year Whole Life Cycle Cost, § (2013) $204.672 /
Estimated Annualized Whole Life Cycle Cost, $iyr (2013) \ $4,003 /
33
34 |Cosis are based on assumed service life of 50 years with rouiine and majohrﬂiumrg/ 3
4 r b Project Location Project Options Project Design Results Summary Report Supporting Data Whole Life Costs Summary ¥ |I| 4 1l | »
Ready | |IEIE o (o U g
we|ale]ofa]|m|c]e|wx] ekiop 7 < () % it Ao % 247PM
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This screen shows the capital cost, maintenance cost and the whole life cost, and an annualized whole life cost.   You can see here, the Capital cost is $54,615 for this design.  The annualized WLC is $4,093.


Summary Output

¥ "d9- I= NCHRP 25-40 - Bioretention Pollutant and Costs Tool 061913.xlsm - Microsoft Excel o =B =
Home Insert Page Layout Formulas Data Review Wiew Nitro Pro 7 Acrobat w2 e = @ 2
B33 M Je | =B32/50 v
A [ B [ C [ D E F G H ] 1 K L M N a
1 NCHRP 25-40 - Long Term BMP Performance & Whole Life Costs V.0.1 - Alpha Release
2 Project Title Excamgie, Inersie 5, Sarta Clarta, OA
= Project Location Senia Claris, CA
2 Company RBF Consuing
PR(?L"'E?& EngggToﬁr? o PROJECT OFTIONS Ti;a#;gga BMP PARAMETERS RESU ;TESF',gFJ{?M AR SUPPORTING DATA WHOLE :ZZCM‘%E COSTS
36 Summary of Volume and Pollutant Load Performance

37
38 Average Annual Pollutant Loads
30 Volume and Pollutant Load Performance Percent of Pathogens (CFUfyr) Metals (Ibfyr) Mutrients (Ibiyr) Sediment (Ibiyr)
Average Annual =
) Baseline Runoff Total Total
Volume, cfiyr o Fecal Total Hitrate Kjehldahl Toral Dissolved Toral ora
Volume, % E. Coli N Total Lead | Total Zinc ~ ~ Suspended
Coliform Copper [NO3] HNitrogen HNitrogen |Phosphorus | Phosphorus -
Solids [TS5]
a0 [TKN]
4Y Baseline Average Annual Runoff Volyme 21,000 - 5.67E+15 3.8TE+15 0671 9 35 15.1 324 473 357 6.32 Hi0
2 | Runoff Bypassed \ / 104,000 \ A4.1% 2.5E+15 1.T1E+15 0236 1.4 1.54 6.63 143 208 1.57 278 950
43 |BMP Captured \ / 128,000 \ 55.9% 3ATE+15 2ATE+S 0376 1.64 1.96 842 181 %5 2 3.54 1210
44 | Total Volume Reduction \ I 20,200 8.8% SE+14 INE14 0.0592 0.253 0309 133 286 417 0315 0.557 190
45 ET Ret n 3,580 1.7% - - - - - - - - - - -
46 Indi Reducton 16,300 1% - - - - - - - - - - -
47 | Treatment Reduction - - 2HE+1S 1.T4E+15 0.259 1.H4 1.46 0 101 10 0. 0 963
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{0 |BMP Load Reduction / - - 3.14E+15 208E+15 0319 16 1.76 133 129 142 1.9 0.557 1150
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This is one of the primary output screens.  Provides runoff and effluent volumes, and influent and effluent loads for a variety of pollutants.:  You can see here, the Baseline Average Annual  Runoff Volume (229,000 ac-ft), Runoff Bypassed (101,000ac-ft), Captured by the BMP (108,000 ac-ft), and Volume Reduction in the BMP of (20,200 ac-ft)


Summary Output
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Presenter
Presentation Notes
Have output for influent and effluent concentrations as shown on this screen.


Summary Cost Output
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Presentation Notes
Lastly, we have performance per unit, whether that is unit volume or $/lb of constituent removal.  For example, you can see here that on a whole life cost basis, it is $2,326 $/lb to remove total zinc, and $3.56/lb to remove TSS.


Summary

Tool provides ‘default’ values for all data, but
is completely flexible in the use of user data

Provides estimate of load reduction via:
nfiltration, evaporation, and transpiration
osses and pollutant concentration

Provides whole life cost estimate

Excellent tool to quickly assess the ‘best” BMP
for a design installation


Presenter
Presentation Notes
To summarize:  The tool provides default values for all data, but all data may be customized by the user.

Tool is unique in that it takes into account volume reduction of the BMP

Provides WLC estimates and unit values for pollutant removal by cost

Applicable to any MS4 program with minor refinements.

And now, I will turn the presentation over to Arleen O’Donnell.
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