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Section 1
Introduction

Annualizing ecosystem costs and outputs is required by U.S. Army Corps of Engineers
(Corps) planning guidance. While annualizing costs is typically performed by
economists, annualizing ecosystem outputs requires knowledge on the part of biologists
or ecologists in terms of ecosystem response rates for various project alternatives.
Responses over the period of analysis are compared to future without project conditions
to estimate the “lift” or “benefit” provided by project alternatives. While the process and
calculations may sound simple, they are fraught with error. Miscalculations or failure to
even consider average annual outputs are frequently cited as problems by higher level
reviewers. The annualizer utility allows users to interpolate NED and NER benefits and
costs over the period of analysis.

The utility also estimates average annual equivalent NED costs and benefits and net
present values, and estimates the average annual NER outputs. While there are many
interpolation techniques for non-monetary units of cost and benefit, the NER annualizer
provides users with options for estimating values between point measurements. The
two options presently available to users of the annualizer module include linear
interpolation, rate of growth, and user input at each point. While the annualizer is
intended to serve as an aid to planners and economists, it remains the user’s
responsibility to apply annualization techniques appropriate to the level of accuracy and
fidelity of the benefits and costs quantification effort.

In order to demonstrate the newly added Annualizer, the Cedar Lake, Indiana
Feasibility Study (referred to as Cedar Lake Study) is provided as a case study
application. In this document, Section 2 provides background on the Cedar Lake Study
including relevant data on the costs and environmental outputs. Sections 3 and 4
provide a step-by-step user guide for the Annualizer module using data from the Cedar
Lake Study as a case example.

The user is encouraged to review the following references and Corps guidance for
further information:

¢ The Planning Guidance Notebook (ER 1105-2-100), April 2000

e Principles and Guidelines, March 1982

e Economic Guidance Memorandum on the Federal Interest Rate, Published
Yearly

¢ The National Economic Development Manuals Website
(http:/ /www.iwr.usace.army.mil/ned/)




Case Study Background

Section 2
Case Study Background

The Town of Cedar Lake, Indiana and the U.S. Army Corps of Engineers (Corps) have
partnered to investigate the feasibility of an aquatic ecosystem restoration project at
Cedar Lake. Historically, Cedar Lake supported a biologically diverse ecosystem with
native flora and fauna characteristics of glacial lakes. Since the late 1800’s, alterations to
Cedar Lake have caused major adverse impacts to its fringe wetland habitat, littoral
zone habitat, lake-bottom substrate, and water quality. The primary objective of this
potential ecosystem restoration project is to:

m Restore Cedar Lake to mesotrophic or eutrophic status and reduce turbidity in the
water column by achieving water quality standards. Incidental recreation benefits are
expected

m Restore the lacustrine habitat of Cedar Lake by restoring fringe wetlands, the littoral
zone, and confluent streams and wetlands

m Gain outputs of native lacustrine biodiversity through increases in diversity and
abundance of aquatic macrophytes, increases in diversity and abundance of
macroinvertebrates, increases in diversity and abundance of native glacial lake fishes,
and reduced abundance of non-native common carp and whiter perch

Several restoration measures were considered in the Cedar Lake Study including
sediment removal, nutrient inactivation, dilution and flushing, creation of in-lake
structures, littoral zone creation, shoreline restoration, institutional controls, fish
community management and aquatic invasive species control, bank stabilization of
tributaries, storm water management, farmland improvements, woodland management,
and creation of filtration wetlands. These measures were evaluated for cost effectiveness
based on habitat output and implementation costs. Combinations of restoration
measures are formulated into alternatives for evaluation.

Since implementation time can vary depending on the measure, construction costs and
operation and maintenance costs were distributed appropriately over the entire 50-year
project life. Implementation costs were brought to present value based on federal
discount rate of 4.875%?. Once all implementation distributed costs were converted to
present values, the annual equivalent cost of implementing each measure was
determined.

Habitat outputs were estimated over the entire project life. In order to restore the aquatic
ecosystem of Cedar Lake, both ecosystem function and structure must be addressed. The

! The discount rate is representative of the example. The current federal discount rate as of FY09 is 4 5/8%.
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level of habitat suitability, which takes into account the function and structure of the
ecosystem, is calculated by developing a habitat suitability index (HIS). The HIS is an
algebraic function that uses various indicators of the quality of habitat function and
structure. Several species-specific HSIs were developed by the U.S. Fish and Wildlife
Service. There are limitations to using a species-specific index when the goal is to restore
the overall natural habitat because outputs are focused on one species and other species
may be overlooked or negatively impacted. Unfortunately, there is not an established
HIS for lacustrine habitats; therefore one was developed for Cedar Lake. Total habitat
outputs, in terms of habitat units (Hus) were calculated by multiplying the habitat
suitability index times the area of habitat affected.

For purposes of this document, two measures developed for the Cedar Lake Study were
selected for input into the Annualization module: Measure A.3 and Measure B.2.

Measure A.3 involves physical removal of bottom sediments aimed at reducing both the
internal nutrient loading as well as turbidity caused by resuspension. This scenario only
dredges areas that contain elevated levels of phosphorus, which is approximately 83
acres total to a depth of 2.7 feet.

Measure B.2 applies Aluminum Sulfate (Alum) to 83 acres that contain elevated levels of
phosphorus to reduce the internal nutrient loading caused by the interaction between
nutrient rich sediments and the water column. The release of phosphorus from bottom
sediments to the water column has been shown to be the major contributor to water
quality degradation in Cedar Lake.



Section 3
User Guide

In this section, step-by-step instructions are provided for using the Annualizer module.
This documentation is meant to be in addition to the IWR Planning Suite User’s Guide
published in November 2006. The Cedar Lake Study data for Measure A3 and Measure
B2 are used in the examples.

The overall process for the Annualizer is to first open the calculator; save measures
needed for the study; input cost, NED, and NER data; print graphics and tables as
needed; and create graphics of the measures to be compared. Each of these steps is
described in detail. For reference, a list of definitions is provided at the end of this
section.

3.1 Open Annualizer

Open the IWR Planning Suite. Open a Plan Study or create a new one. To open the
Annualizer, click on the Annualizer icon located on the toolbar or select “View’ from the
File menu and then ‘Annualizer’. Both options are shown in Figure 1.

[ IWR Planning Suite Planning Study “"CedarlLake_Example” - [Planning Set 1] DE]M_Q

o2 File Edit |View | Window Decision Making Help - F X
@j _— Planning Study ;1 Q%’ T d T’ﬁ
i EZ] Planning Set Properties... i W R e h i
2| Delete Planning Set... v N—L Output T a
No Action !%!: Annualizgy... ! 0 Annualizer
Annualiza\iion Reporting » lcon
Constraints...
Variable Sensitivity...
= Enable Modules ’
Figure 1

Opening Annualizer Module

Figure 2 displays the Annualizer module. If no Annualizer data are saved in the opened
Planning Set, all data entry fields are default upon open. By default, the discount rate is
set to 0 percent, period of analysis is set to 50 years, NER max output is set to 100 units,
and all other values are set to zero.



User Guide

Annualization Calculator

Disclaimer: Please noie that the Annualizer Module of WR Planning Suite is stif 2 beta version. While you are welcome to use it and the
developmentteam would sppreciste any feedback you might provide, please do notuse the Annualizer results without independent
verification. When the final version of the Annualizer is released, this disclaimer will be removed and 2 notification posted to the IWR-PLAN
web site. Thank you.

Cost | NED Benefits | NER Outputs | Saved |
i~ Initial Terms
Discount Rate %: 0.00 % Capital Recovery Factor = 0.0000000000
Period of Analysis: 50 years Average Annual Cost = $00000000.00
Total Iniial Cost
Construction Real Estate Monitoring Other
0o+ 000 + | 000 + | $0.00 = $00000000.00
|~ Total Investment Cost
Total Initial Cost PED IDC
$ 00000000.00 + 50.00 + 000 .- = $00000000.00
Initial Investment
Total Investment Cost PV Factor Present Value
4 00000000.00 1.000000 $ 00000000.00
Cost Annualizer
Year O&M Costs PV Factor Present Value -~
1 $0.00| 0| $0.00
2 $0.00| 0| $0.00
3 $0.00| 0| $0.00
4 su.m| 0 $0.00| -
Net Totals
‘Construction and O&M Cost Present Value Average Annual Cost
$ 00000000.00 5 00000000.00 $ 00000000.00
L&d Export Table to Excel View & Print Cost Report
(Current annualization work nof saved) Close
Z |
Figure 2

Annualizer Module

As shown in Figure 2, the Annualizer module has four “Tabs” that can be selected for
data input, Cost, NED Benefits, NER Outputs, and Saved. The Cost, NED Benefits, and
NER Outputs tabs are where data are entered and calculations are computed. The
purpose of the Saved tab is storing and accessing data for multiple measures for the

study.
3.2 Add and Save New Measure

To begin, click the Saved tab. To add a new plan measure that annualized costs and
benefits will be computed for, click the “Add New’ button, as shown in Figure 3. Once
clicked, a new row will appear under the “Annualizations Library” and the cursor will
appear in the ‘Name’ box. Enter the desired name of the alternative. In the example, the
measure is named “MeasureA3”. Press the TAB button on the keyboard, the “Date Last
Saved’ box is automatically updated with the date and time. Repeat the process to add
additional measures. In the example, Cedar Lake Study Measure B.2 is added to the

library. Select Measure A.3 to begin entering data, as shown in Figure 4.

11
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Notes:

m To delete a measure from the library, select as shown in Figure 3 and press DELETE

button on keyboard. A dialog box will appear confirming the deletion. Select “Yes’ to
delete the measure and ‘No’ to cancel and return to the Saved tab.

m When a new measure is added, the data entered into the Annualizer at that moment is

12

saved to the added measure.

Annualization Calculator

Disclaimer: Please note that the Annualizer Module of WR Planning Suite is still 2 betz version. While you are welcome fo use if and the
development team would appreciate any feedback you might provids, please do notuse the Annualizer results without independant
verfication. When the final version of the Annualizer is refeased, this disclaimer will be removed and a notification posted fo the IWR-FLAN
web site. Thank you.

Cost | NED Benefits | NER Outputs Saved

A Ty

Name | Date Last Saved 7
[l Memivate

\

Add New Add Current Annualization Calculations to Library as 3 New Entry)

20 sxifling annualization fo fosd it Fress the Dafete key fo remove it

Export Table fo Excal
(Current annualization work nof saved) Save I Close |

A

Figure 3
Add and Save New Measure
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Annualization Calculator g|§|[g|

Disclaimer: Please note thatthe Annualizer Module of WR Planning Suite is stil 3 betz version. While you are welcome fo use it and the
developmentteam would sppreciste any feedback you might provide, please do notuse the Annualizer results without independent
verification. When the final version of the Annualizer is released, this disclaimer will be removed and 2 notification posted to the IWR-PLAN
web site. Thank you.

Cost | NED Benefits | NER Outputs Saved
- Annualizations Library

Name i Date Last Saved e

Y MeasureA3 12/8/2008 11:58 AM |
MeasureB2 12872008 2:38 PM

Figure 4
Select Measure to Begin Adding Data

3.3 Add Cost Data

Next, add data to the Cost tab. To move from the Saved tab to the Cost tab, left click on
the Cost tab. When viewing the Cost tab, notice that the cells are colored both white and
soft yellow. The white cells indicate data input cell. The soft yellow cells are calculated
by the Annualizer and thus no input is required. This pattern is also true for the NED
Benefits and NER Outputs tabs.

Figure 5 displays the Cost tab of the Annualizer. As identified, there are seven main
areas of the Cost tab. Each are briefly described below and then further discussed:

(1) Initial Terms —in this area enter the project discount rate and the period of
analysis; the capital recovery factor and average annual cost are automatically
calculated.

(2) Total Initial Cost—input areas for initial construction, real estate, monitoring,
and other initial costs; the total initial costs are automatically calculated.

(3) Total Investment Cost— total initial costs are carried from above and input boxes
are provided for PED and IDC; calculator for IDC; total investment costs are
automatically calculated.

(4) Initial Investment —here the total investment cost, present value (PV) factor, and
present value (in dollars) are automatically calculated as data are entered.
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(5) Cost Annualizer Table —in this table, enter all annual costs in column “Total
Future Costs”, the PV factor and present value are automatically updated.

(6) Net Totals —automatically provides summary of Total Initial Cost, Total
Investment Cost and Total Future Costs costs in total cost, present value, and the
average annual cost of the management measure.

(7) Action Buttons —these are the buttons that allow the user to export the table to
excel, print the table, save changes to the measure, and close the Annualizer.

3.3.1 Initial Terms

The Initial Terms area is shown in detail in Figure 6. Enter the discount rate for the
project and the period of analysis. The capital recovery factor automatically calculates
and the ‘Cost Annualizer’ table automatically adds the number of years. Inputting the
discount rate and period of analysis should be completed before adding data to the “Cost
Annualizer” table. In the example, data for Measure A.3 of the Cedar Lake Study is
entered. The discount rate is 4.875 percent and the period of analysis is 50 years.

Desclawmar Flaase note Bal Bhe Annvalrer Module of MR Plannng Sude 15 il 8 bals verson Whis y0u are walcome 1o use 4 and the
developmant feam wouwld anprecale wbo&oc.twumg‘h’prmm plaasa do not use e Anmuallrer resuls wehou indapendant
vanicaton When he feal varson of the A 1 rak o Mg dech wall ba ramoved and a rottcaton ported o the MEB-PLAN
web sta Thank you
| NED Beonefits | NER Outputs | Saved |
1 Jinitial Y evms
Discount Rate X: 0w x Capital Recovesy Fac = 0 0000000000
Period of Analysis: 90 poars Average Annual Cost = 200000000 00
(Dluld&d&n
Contiuch Heaf slabe Mooy Dithes
| 0« $000 o $000 o | $000 = $00000000.00
(DI“IM&G
Totallnitial Cost PED oc
$00000090.00 o som o || t00 | = 30000000000
(Dlmlm
Total Investment Cost PV Factor Pretent Vahe
-\ $ 00000000 (1) 1. 000000 1 0000 OF
<5 . Cout Annualres
Yom Total Future Costs PV Facton Present Value #3
1 10, o 10 00
2 10 [ 3000
. a 10 o 000
r 10.00 g 3000/,
(5 Net Totak
Total Cost Prosent Vahun Aveorage Anrsaol Cost
$ 00000000 00 $ 0000000000 $ 0000000000
@J Export TablotoExcel| 5] View& PrintCont Report J@
fCumant avalraton mocdt mof saved) v | Close l

Figure 5

Cost Input Areas
14 P M
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Initial Terms
Discount Rate %: 4875 % Ca pltal Recovery Factor = 0.0537222821
Period of Analysis: 50 years AverageAnnuﬂ Cost = $0.00
Total Initial Cost
Constmchon Real Eztate Monitoring Dther

Figure 6
Input Initial Terms

3.3.2 Total Initial Cost

The Total Initial Cost area is shown in detail in Figure 7. Enter the initial costs for the
project. The input boxes are labeled as Construction, Real Estate, Monitoring, and Other.
These boxes are for costs incurred during year zero of the project. To enter a value, click
in the box, enter the desired value, and click somewhere else on the calculator. The total
is automatically updated. The input boxes are designed to be general, as all projects do
not have these exact categories. Use them as needed but be sure to only enter costs
incurred in year zero in these cells. For the Cedar Lake Study Measure A.3, there are no
initial construction costs or real estate costs but there are initial monitoring costs in the
amount of $32,500.

Total Initial Cost

Construction Real Estate Monitoring Other
[ | $0.00 =+ [ 3250000 + | 5000 = $32.500.00
Total Invesiment Cost

e Sy T

Figure 7
Input Total Initial Costs

3.3.3 Total Investment Cost

The Total Investment Cost area is shown in detail in Figure 8. The total initial costs are
carried down and added to the Preconstruction Engineering and Design (PED) costs and
the Interest During Construction Costs (IDC) to calculate the total investment cost. The
user enters the PED costs. In this example, PED costs are $682,500. There is a calculator
for the IDC input box, as described below. The user can enter an IDC value or use the
calculator to compute IDC. In this example, the project’s IDC costs are zero.

Total Investment Cost Carried Automatically
Total Initial c‘m/ down PED @ Calculated
$32.500.00 + | $682.500.00 + - 0000 o = $71 5_Dll1l])/
Initial Investment
Figure 8

Input Total Investment Costs

CDM 15
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As shown in Figure 8, the Total Investment Cost area has an input box for IDC. Also
shown in the figure is a red arrow pointing to a button with three dots. The arrow points
to a button that opens an IDC calculator.

To open the IDC calculator left click with the mouse once on the button. The “Interest
During Construction Calculator” will appear, as shown in Figure 9. Because the interest
rate is carried from the Cost tab, Initial Terms section, the IDC calculator will not open if
a discount rate has not been entered.

Within the IDC calculator, the user inputs the construction period and can indicate the
number of periods per year. This section should be completed before entering the
annual construction costs. To enter an annual construction cost, click in the box adjacent
to the given year, enter the value, and click out. To move from year to year use the UP
and DOWN arrow keys on the keyboard. As annual construction costs are entered, the
IDC (shown at the bottom of the calculator tool) is automatically computed.

terest During Constructinn Calculator
nitial Terms
Construction Period: 10
W—. Rate=4.88% é——-‘
Construction Interest
i Interest
Period Factor Interest
s0.00 053 5000
2 $0.00| $0.46| $0.00
3 $0.00) $0.40) $0.00
4 $0.00| $0.33] $0.00
5 $0.00) $0.27] $0.00
6 $0.00) $0.21 $0.00
7 $0.00| $0.15 $0.00
g $0.00) $0.10) $0.00
3 $0.00| $0.05| $0.00
10 $0.00 $0.00| $0.00
@ —— IDC-  s0.00
0K | Close ‘ ‘g
Figure 9

Interest During Construction Calculator

To export the Construction Interest table to an Excel workbook, click the Excel icon,
located at the bottom left-hand of the calculator. A standard dialog box appears, as
shown in Figure 10, to allow the user to save the Excel workbook to a desired location.
The file name is automatically ‘IDC_Interest.xIs’. Click in the file name box to change. To
save the file navigate to the desired folder and click the ‘Save’ button located at the
bottom right-hand of the dialog box. To cancel the action click the ‘Cancel” button
located at the bottom right-hand of the dialog box.

16 CDM
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Savein: | & My Computer :_! - o B~
_-.2.. H.3v: Floppy (A2)
4 <e» Local Disk (C:)
My Recent |, DVD-RAM Drive (D:)
Documents
c
Desldop
My Documents
- S
My Computer
My Networlc File name: IDC_Interest xs - Save
Places I _—] —-"—‘I
Save as type: |Exce| Spreadsheets _:J Cancel l
Figure 10

Export Construction Interest Table to Excel

Once the IDC table has been exported to Excel (if desired) and all values are correct in
the IDC calculator, click “OK’ to close the IDC calculator. The IDC value is automatically
carried to the IDC box in the Total Investment Cost area.

3.3.4 Initial Investment

The Initial Investment area is shown in detail in Figure 11. There are three values
calculated in this area: total investment cost, present value factor, and present value.
These values represent a sum of the total investment cost. These values change as data
are entered into the Initial Terms, Total Initial Cost, and Total Investment Cost sections. For
Measure A3 of the Cedar Lake Study, initial investment costs equal $715,000.

Initial
Total Invesiment Cost PV Faclor Present Value
$715.000.00 e— 1.000000 e— $715.000.00 e—
\ Cost Annualizer

Figure 11
View Initial Investment Calculations

CDM .
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3.3.5 Cost Annualizer Table

The Cost Annualizer Table is shown in detail in Figure 12. There are four columns to the
table: Year, O&M Costs, PV Factor, and Present Value. The Year column is automatically
calculated based on the value input into the “period of analysis” box. In the Cedar Lake
Study example, the period of analysis is 50 years so the Cost Annualizer Table has 50
rows, one for each year. In the O&M column, input the total costs incurred for a given
year in the corresponding box. These costs could include any construction costs,
engineering and design during construction (EDDC) costs, project management costs,
and any OMRR&R costs. All the costs incurred in a given year should be summed and
then entered into the table. Values should be entered in future value. The table then
converts the future value of the costs to present value and updates the Present Value
Column. For Measure A3 of the Cedar Lake Study, cost incur every year for OMR&R in
the amount of $23,800 for mowing and fence repair. Costs also occur in the first two
years for dredging.

Cost Annualizer
Year D&M Cosis PV Factor Present Value s
1 $6.478.667.00 0.953516090584029 $6.177.5133
2 $6.478.667.00| 0.909192935002649 $5.890,358.26
3  $23.80000| 0.866930092970345 - 52063294
4 $23.800.00 0.826631793058722 $19.67384
5 ) $23.800.00] 0.788206715669828] — $18.75932
6 Enterannualy —ez; ghoa) 0.751567786097571] | Presentvalue $17.88731
7 th?ss:sr:\:vs $23.800.00] 0.716631977208649 automatically $17.05584
) $23.800.00 0.6833201212954%4) updates $16.26302
9 $23.800.00| 0.651556730675083 $15.507.05
10 $23.800.00] 0.621269826627016 $14.78622
11 $23.800.00 0.59239077628321 $14.09290
12 $23.800.00| 0.564854137099604 $13.44353
13 $23.800.00] 0.538597508557429 $12.81862
14 $23.800.00 0.513561390757978 $12.22276
15 $23.200.00 0.489689049550444| $11.65460
16 $23.800.00| 0.466926388167288] $11.11285
17 $23.800.00| 0.445221824235793) $10.59628
18 $23.800.00 0.424526173288003 $10.103.72
19 $23.800.00| 0.404792537104175 $9.63406
20 $23.800.00 0.385976197477163 $9.18623
7 $23.800.00] 0.368034514876913 $8.7592
22 $23.800.00| 0.350926831825424 $8.35206
23 $23.800.00 0.334614380763217 $7.96382|
Figure 12
Cost Annualizer Table
3.3.6 Net Totals

Once the initial costs, investment costs, and annual costs are entered into the Cost tab,
the construction and O&M costs (in future dollars and present dollars), and average
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annual costs are automatically calculated and the totals are shown in the Net Totals area,
as shown in Figure 13. For the Cedar Lake Study, construction and O&M costs in future
value equal $14.8 billion, and $13.2 billion in present value. The average annual cost is
$708.1 million. This value is also updated in the Initial Terms area, as discussed in Section

3.3.1.

Het Totals
Total Cost Present Value Average Annual Cost
S4B14.7400 £ $13.181.58.17 &£ $708,14339 €—

1 |

Figure 13
Net Totals Area, Calculated

3.3.7 Action Buttons

The final area of the Annualizer Cost tab is where the “action buttons” are located. These
are buttons that initiate an action when clicked. The action buttons are as follows: (1)
Export Cost Annualizer Table to Excel, (2) View/Print Report, (3) Save, and (4) Close.
The buttons are shown in Figure 14 and described below.

U U 3US/308USEL3 00| Uy

Export
Annualized Cost

View and print
i ot cost report Present Value

V $0.00

Export Table to Excel ‘ View & Print Cost Report

Save changes |AverageAnnual Cost

table to Excel
to current $0.00| Close
measure Annualizer

’A—l i
(Current annualization work nof saved] Close |

Figure 14
Action Buttons on Cost Tab

4|

View & Print Cost Report

1. Export Cost Annualizer table to Excel

Click this button to export only the Cost Annualizer Table to an Excel workbook.
The dialog box that appears is exact to Figure 10, except the default file name is
“AnnualizedCosts.xls”. Click in the file name box to specify a name for the file.
Navigate to the desired folder and click the ‘Save” button, located at the bottom
right-hand of the dialog box, to save the file. To cancel the action, click the
‘Cancel’ button, located at the bottom right-hand of the dialog box.
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2. View/Print Report

Click this button to view the annualized costs report. A window appears with
the report, as shown in Figure 15. There are many options on the report dialog.
Each button is briefly described on Figure 15. To close the report, click the
“Close” button, located at the bottom right-hand of the report.

Notes:

(1) The export option on the report allows for the following file types: Crystal
Reports, Adobe Acrobat, Microsoft Excel, Microsoft Excel (data only), Microsoft
Word, and Rich Text Format.

(2) The “refresh” button will refresh the report if changes have been made to any
data on the Cost tab. Changes can be made to the Cost tab while the report is
open.

3. Save

This buttons saves the changes made to the current measure. This option is
available from all tabs on the Annualizer Calculator.

4. Close

This buttons closes the Annualizer. This option is available from all tabs on the
Annualizer Calculator. If changes have been made to the Annualizer but were
not saved, a dialog box will appear asking if you would like to save the changes
to the current measure.
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3.4 Add NED Benefits Data

Next, add data to the NED Benefits tab (Note: data can be input to the Cost, NED
Benefits, and NER Outputs tabs in any order). To move from the Cost tab to the NED
Benefits tab, left click on the NED Benefits tab with the mouse. Figure 16 displays the
NED Benefits tab. Enter the discount rate and period of analysis.

Similar to the cost data, the NED benefit tab has a table for entering benefits for each
year of the project for annualization. The benefits are entered in future value and the
table converts them to present value. To enter a value in the ‘Benefit’ column of the
table, click once in the row that corresponds to the given year and enter the value. To
move to the next year press either the TAB or DOWN ARROW button on the keyboard.
In our example, Measure A3 does not have NED benefits.

Similar to the Cost tab, the Net Totals are calculated for NED Benefits. Net totals include
the total cost of benefits in future value, total cost of benefits in present value, and the
average annual cost. The NED Benefits Annualizer table can be exported to Excel by
clicking the Excel icon located at the bottom left-hand of the NED Benefits tab. The
dialog box that appears is exact to Figure 10, except the default file name is

“ AnnualizedNEDBenefits.xlIs.” Click in the file name box to change to the file name.
Navigate to the desired folder and click the “Save’ button, located at the bottom right-
hand of the dialog box, to save the file. To cancel the action, click the “Cancel” button,
located at the bottom right-hand of the dialog box.

Also located at the bottom left-hand of the NED Benefits tab is an icon to view/ print the
NED Benefits report. Click this button to view the NED Benefits report. A window
appears with the report identical to as shown in Figure 15, only data are for the NED
Benefits. Refer to Section 3.3.7 for more information on how to use the report dialog.
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- -2 [X]
Disclaimer: Please note thatthe Annualizer Module of WR Planning Suite is still 3 beta version. While you are welcome to use it and the
developmentteam would sppreciate any feedback you might provide, please do notuse the Annualizer results without independent
verification. When the final version of the Annualizer is released, this disclaimer will be removed and a notification posted to the IWR-PLAN
web site. Thank you.
Cost  NED Benefits | NER Outputs | Saved |
Initial Terms
Discount Rate %: 4875 % Capital Recovery Factor = 0.053722281
Period of Analysis: 50 years Average Annual Benefit = $0.00
Benefit Annualizer
Year PV Factor Present Value ~
» 0 $0.00| 1 $0.00
1 SD.I])| 0.953516090584029) $0.00
2 SD.ID| 0.509192535002649| $0.00
3 $l].l'.0| 0.866930092970345) $0.00
4 $D.l‘ﬂ| 0.826631793058732| $0.00
5 su.no| 0.7882067 15669828 $0.00
6 $l).l.‘ﬂ| 0.751567786097571 $0.00
7 sn.m| 0.716631977208649) $0.00
8 sn.uo| 0.683320121295454| $0.00
9 SD.I])| 0.651556730675083| $0.00
10 SD.ID| 0.621269826627016| $0.00
11 su.uo| 0.59239077628321 $0.00
12 sn,m| 0.564854137099604| $0.00
13 $D.i.'0| 0.538537508557429| $0.00
14 $D.l‘ﬂ| 0.513561330757978| $0.00 7
ar an nnl n annrnnnancnnasal an nn
Net Totals
Benefits PrezentValue Average Annual Benefit
$0.00 $0.00
@a ExporlTahlemE:wel‘ View & Print Benefits Report
m—
[Current am_ Close
A
Figure 16

NED Benefits Review

3.5 Add NER Outputs Data

Next, add data to the NER Outputs tab (Note: data can be input to the Cost, NED
Benefits, and NER Outputs tabs in any order). To move from the NED Benefits tab to the
NER Outputs tab, left click on the NER Outputs tab with the mouse.

Figure 17 displays the NER Outputs tab with default settings. As shown, there are six
main areas of the NER Outputs tab. Each is briefly described below. To best explain how
to use the functions of the NER Outputs tab, this section is organized by calculation type
(selection options of area 2 in Figure 17). First discussed is how to perform linear
interpolation of NER Outputs. This is followed by a discussion of how to calculate NER
Outputs based on specified growth rates. While these two techniques are presently the
only featured by IWR Planning Suite’s annualizer module, users should be aware that
other annualization techniques exist and might be used where higher levels of accuracy
and precisions are known and sought. At the end of this section, table and report
functions are discussed, as they are applicable to both options.
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Note: the Corps does not discount non-monetary outputs; therefore, no technique for discounting
non-monetary benefits exist in the annualizer module at this time.

(1) Initial Terms —in this area enter the project max NER output, select the option for
no max output, and enter period of analysis

(2) Calculate—select calculation options and view the average annual NER output

(3) Annual NER Output Table —use this table to specify annual NER outputs

(4) Graphic Output—displays data from the NER Output Table

(5) Table and Report Options —export NER Output Table or view/print NER
Output report

(6) Graphic Options —export or print graph in area 4

2 Annualization Calculator

Disclaimer: Please note thatthe Annualizer Module of WR Planning Suite is still 3 bets version While you are welcome to use it and the
development team would sppreciate any feedback you might provide, please do notuse the Annualizer results without independent
verfication. When the final version of the Annualizer is released, this disclaimer will be removed and a notification posted to the WR-PLAN
web site. Thank you.
Cost | NED Benefits NER Outputs | Saved |
I@niﬁﬂ Terms ) — Calculate By
Max Output 1—1{}6 units | NoMax k
@ * Linear Interpolation " Growth Rate
Period of Analysis: [ 0 yeas L
Average Annual Ouiput = 50
2 i Year | Output ® Annual Output
0 0.00 (Time is in years and output is in units)
r a 1 2.00 100
I 2 100 b
O 3 6.00 C
O [ 200 80
O 5 00| g I
O 6 12.00 2 L
M ] 7 12.00 2 60
¥ B 16.00 ‘5‘ I
9 18.00 &
E 10 20.00 £ w0
. 3 L
] 1 2.0 L
[ 12 24.00 Tl
O 13 26.00 =
] 14 28.00 -
O 15 30.00 0 ] ] | ] ]
[ 16 32.00 0 10 20 30 10 50
O 17 34.00| Rﬁe in Years
@Q ExporlTahIehEmel] View & Print NER Outputs Report ] Culate Print Graph Export Graph ]
(Current annualization mno!savg) - Close ‘
2|
Figure 17

NER Outputs
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(7) Recalculate —use this button to recalculate the NER Output Table after changing
inputs

3.5.1 Calculate by Linear Interpolation

The Annualization Calculator allows the user to calculate NER outputs using linear
interpolation. This is a method of curve fitting using linear polynomials. Use this type of
calculation method when NER output values are known for two or more years, but not
all years. The values for the unknown years will be calculated using linear interpolation.
Also, select this option if the NER output values for all years are calculated elsewhere,
thus known, and simply need to be input. The latter is the case for the simplified
example below and for the Cedar Lake Study Measure A3, where values are known for
the beginning of the project and the outputs max out at year six.

Simplified Example: The start of the period of analysis has 0 output lift. At the end of
year 1, there are 500 units and at the end of year 2 there is an additional 500-unit lift. To
simplify, the project only has 2 years of life. The inputs would be as shown on the left.

The sample calculations to find the average annual Control

Paint Year Dutput
output are: O 0 0.00
1 500.00
Step 1: [(500%1)/2] + [500%1] = 750 2 500.00

Step 2: 750/2 years = 375 average annual output

Annual Output

{Time is in years and output is in units)

The model finds the area
under the curve and divides
that area by the period of
analysis.

00

=

faa
=
=

CQutput in Units
g
T

100

0 R | | | R | o e P JE 2] | |
0.0 0.5 1.0 1.5 2.0

Time in Years
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To illustrate how to employ the tool for either scenario, an arbitrary example is provided
that highlights the functionality of the linear interpolation option. Data for the example
is provided in Table 1. After the linear interpolation tool is explained, the Cedar Lake
Study Measure A3 data entry methodology is demonstrated.

Data for Linear Interpolation
Example . ) ]
Max Output 60 To begin using the NER Outputs tab when linear
Period of Analysis 50 interpolation is desired, first select the ‘Linear
Known Control Points Interpolation” radio button located in area 2 of the tab
Year value by left clicking the option, as shown in Figure 18.
0 15
20 40
30 55 Once ‘Linear Interpolation’ is selected, the initial terms
40 60 of the NER outputs can be set. First, set the period of

analysis. Default setting is 50 years. In the example
provided, period of analysis is set to 50 years. Next set the max output. Default is 100
units. In the example, max output is set to 60

units.
Calculate By
Next, add the remaining data from Table 1 (& Linear Interpolaion ¢ Growth Rate
to the Annual NER Output Table. For each S 50
yee'u' x,/vith known outputs, select the ‘Control Figure 18
Point” box next to the corresponding year. NER Outputs Calculation Options

To input the data from Table 1, select the

control box for years 20 and 30, as shown in

Figure 19. In the ‘Output’ box for the corresponding year, enter the desired output by
clicking once in the box, deleting the automatic value, and entering the new value. For
year 20 enter 40 for the output; for year 30 enter 55 for the output. Linear interpolation is
automatically employed to reconfigure the in-between years. Notice the graphic
automatically updates as well as the average annual outputs.
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T I v Py . U pears
Average Annual Dutput = 44
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{Current annualzation work not saved) Save | Close ‘

ﬁ

Figure 19
NER Outputs: Calculating with Linear Interpolation Option

The linear interpolation tool is designed with flexibility so that the user can enter project
specific NER outputs as well. The average annual output for the period between two
user-provided control points is calculated to yield the average annual output for the
period. For the Cedar Lake Study Measure A3, NER outputs are specified for the
beginning years of the project and reach a max output of 61.2 at year 6. To enter these
into the NER Outputs Table on the Annualizer, set the max output to 61.2 units and the
period of analysis to 50 years, as shown in Figure 20. Next, select the control point box
for years 0-6. Enter the output for each year in the Output column. Again, notice the
graphic and average annual output is automatically updated.
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¥ Annualization Calculator

Disclaimar Pleasa nota that the Annvahizer Mocwe of MR Planning Suite is siill & bata version. While you ara welcoma fo use it and the
davaippmaent leam would appraciale any feedback you might provide, plaase do noi use the Annualizar rasulls wilhoul indepandent
varicahon. Whan the final varsion of the Annualizer is released ths disclaimar will ba removed and a nolification posied fo the MB-FLAN
web sife. Thank you.
Cost | NED Benefits NER Outputs | Saved |
Initial Terms Calculate By
Max Dutput: A =
* Linear Interpolabon " GrowthRate
Period of Analysis:
Average Annual Dutput = 58.75!
an‘lld Year Output = Amnnual O ‘l.ll‘P'llt
0 28.30 (Time is in years and output is in units)
1 27.30 B — :_ ——t
2 27.30 i !
3 42.40 [ [
1 48.70 G T I
5 54.50 o / | |
\ 7 3 61.200 TEa0 !
= 7 61.20 2 | / |
] 8 g120, 2 |
30
] 3 gz R !
O 10 61200 2 |
0 i) 61.20 20+ i 5
(3] 12 61.20 I | |
O 13 61.20 10— =2 bt tad | L0 e
» [d] 14 61.20 L |
O 15 61.20 2 L L | ! I
0 16 61.20 0 10 20 30 40 50
[m] 17 61.20| Time in Y ears
@g Export Table to Excel View & Print NER Outputs Report Recalculate Print Graph | Export Graph |
{Cuent annuatzation work nof saved) Close I

Figure 20
Entering NER Outputs When Values are Known

3.5.2 Calculate by Growth Rate

The NER Outputs tab also allows to user to calculate NER outputs based on specified
growth rates. Because the Cedar Lake Study does not have any measures with NER
outputs calculated solely on growth rates, an arbitrary example is provided to
demonstrate the use of this option. The criterion for this example follows:

m The period of analysis for the project is 50 years and the max output is 50.

NER output at year 0 is 20 units.

This grows 3 percent each year until year 20, where the growth rate slows to 2
percent.

At year 30, the growth rate slows again to 1 percent.

To begin, select the “Growth Rate” radial button located in area 2 of the NER Outputs
tab, as indicated in Figure 21. A column appears in the Annual Output table labeled
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“Growth Rate %”. Next, change the max output to 50 units and the period of analysis to
50 years. Click year zero control point box and set the Output column to 20.

Cost | MED Benefits NER Outpuls | Saved |

Initial Terms . Caleulate By
Max Dutpul: 50 wnits N\~ NoMax : = =
(" Linear Interpolation * Growth R ate
Period of Analysis: 50 yea
Average Annual Output = TR

—
| Control | Year | Ouipw (Erowit) < Annual Output
i} 20. ool {Time is in years and output is in units)
f/b't] 1 20 3.00 P ] N TR ey e g 1 e iy S [ =
| .22 3.00 | g g =
[ ] 3 21.88| 3.00| F | | '-,.__’_a-'-"“—

Figure 21
Input Data for Calculating NER Outputs Using Growth Rate

Next, set the growth rate at year zero to 3 percent by clicking in the corresponding
growth rate cell for year zero and entering “3”. Repeat this process for year 20 by
clicking the control point box and changing the growth rate to “2”. Again, repeat this
process for year 30, clicking the control point box changing the growth rate to “1”.
Results of this are shown in Figure 22.

For this example, the max outputs are reached in year 43 and the growth rate past this
year is automatically set to zero. In order for the graphic to correctly display, click the
control point box for the year the max output is reached (year 43 in the example), as
shown in Figure 23. The growth rate calculator tool is designed with flexibility so that
the user can determine project specific NER outputs.

Aveiage Annual Uuips = 30 1 396
Control Growth *
Point Year Output  pate % A]]I'I.ua]. Output
T | 19 35-11 - St SO T g ST R S
( 20 3615 200 R L S e e e e e ey
=z 36, :
6.87) _ _//
] 22 37.61 2.00 1
(@] 23 38.36f 2.00 40 — _——— / — - =
@] 24 3913 200 . |
[ 25 39.91 2000 E
0O 26 40.71 2.00| 230 e e e T e e e S e
O 27 4152 2.00| 5 f /
(] 28 42350  2.00
= 0 gzu_(/_____._____._..__..___..__...__...-_...
30 4405 1.00] -
El 32 W9 1.00]
] EX] 45390 100l

Figure 22
NER Outputs Using Growth Rate
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3.5.3 NER Output Export and Print Options

The NER Output tab offers print and export options for the table, report, and graph. The
export options for the NER Output Table and Report are similar to the options on the

NED Benefits and Cost Tab. All the options are described below.

&

Export Table to EBxcel

1. Export NER Outputs table to Excel

Click this button to export only the NER Outputs Table to an Excel workbook.
The dialog box that appears is exact to Figure 10, except the default file name is

“ AnnualizedNEROutputs.xls”. Click in the file name box to change. Navigate to
the desired folder and click the ‘Save” button, located at the bottom right-hand of
the dialog box, to save the file. To cancel the action, click the ‘Cancel” button,

located at the bottom right-hand of the dialog box.

2. View/Print Report

Click this button to view the NER Outputs report. A window appears with the
report, similar to the report shown in Figure 15. There are many options on the
report dialog. Each button is briefly described on Figure 15. To close the report,

View & Print Cost Report

38.13%

Figure 23
Max NER Output Reached Through Growth Rate

click the “Close” button, located at the bottom right-hand of the report.
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Notes:

(1) The export option on the report allows for the following file types: Crystal
Reports, Adobe Acrobat, Microsoft Excel, Microsoft Excel (data only), Microsoft
Word, and Rich Text Format.

(2) The “refresh” button will refresh the report if changes have been made to any
data on the NER Outputs tab.

3. Print Graph

This buttons opens a dialog box that allows the user to directly print the graphic
to a printer connected to the computer, as shown in Figure 24. Printing options
include color, monochrome, and mono plus symbol. The ‘Setup” button allows
the user to change printing preferences such as orientation, single or double
sided printing, page order, and pages per sheet. Press “‘OK’ to print, ‘Cancel” to
return to the NER Outputs tab, and ‘Help” for assistance.

Year Output Allnual \Jl.l'lL'* Lt
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42 40
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Figure 24
Print Graph for NER Outputs
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4. Export Graph

This buttons opens a dialog box that allows the user to export the graphic to file, as
shown in Figure 25. The file options are: Meta File, BMP, JPG, PNG, and Text/Data
Only. The graphic can be exported to the clipboard, to a file, or to a printer. The user can
specify the file size, if desired.

Pl e T by uipul

tput is in units)

Ex=port
o MetaFile " BMP PG © PNG © Tewt/Data Only

1~ Export Destination -

* ClipBoard
 File Bowss | |
" Printer
& MoSpeciic Size ¢ Milimeters " Inches " Paints
Cancel
‘width: 1000 / 898 Units P
elp
] 16 5120
0 7 61.20 -
] 18 51.20 o
] 19 5120
] 20 61.20 e
] 21 61.20
|
] 22 61.20 £ -
== e 0 10 20 30 10 =0

Figure 25
Export Graph for NER Outputs

5. Save

This buttons saves the changes made to the current measure. This option is
available from all tabs on the Annualizer Calculator.

6. Close

This buttons closes the Annualizer. This option is available from all tabs on the
Annualizer Calculator. If changes have been made to the Annualizer but were
not saved, a dialog box will appear asking if you would like to save the changes
to the current measure.
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3.5.4 Print Reports and Compare Measures

IWR Planning Suite allows the user to print the reports created using the Annualization
module from the main menu. The user can also compare annualized annual outputs
from multiple measures in a single graph. Before moving to this phase, please save any
changes to a measure as needed. The user can print reports and compare measures with
the Annualizer open or closed.

To begin, select “View” from the File menu and then ‘Annualization Reporting’, as
shown in Figure 26. There are four options: Costs Report, NED Benefits Report, NER
Outputs Report, and Graph Multiple NER Outputs.

¥ IWR Planning Suite Planning Study "CedarLake_Example” - [Planning Set 1 (Ed
oo File Edit | View l Window Decision Making Help

Planning Study

: — i i mad

| e =l A5 ﬂj"%z&@l

£ Planning Set Properties... = fin '*!'f

2] Delete Planning Set... Cost
| l ;

No Action R &g Annualizer...

!Ell Annualization Reporting 4 | Costs Report
| Constraints... NED Benefits Report
4 : e
Variable Sensitivity... | NER Outputs Report I
3
[ Enable Modules v {I#= Graph Multiple NER Outputs

Figure 26
Access Reports and Graph Multiple Outputs from Main Menu

F‘ lect Annuali ;“3“"" T it "‘"r' v,
To print a Cost, NED Benefits, or NER Outputs - ';n'nua“mm — E]
report, select the desired report from the menu and

left click once. A dialog box appears asking the user
which stored annualization measure to print, as
shown in Figure 27. Highlight the desired measure
and click “OK’. Only one report can be printed at a
time. The user is then directed to the report screen
described in Section 3.3.7, Figure 15. Please refer to
that section for details on how to navigate this

screen. To cancel the action or close the dialog box o |
left-click once on the “Close” button.

Figure 27
Select Measure for Report
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To graph multiple annualized NER outputs for
comparison purposes, select ‘Graph Multiple NER
Outputs’ from the menu. A dialog box appears
asking the user to select annualization for
reporting, as shown in Figure 28. To select multiple
saved measures, click the first desired measure,
press and hold the CTRL [control] button on the
keyboard and left-click with the mouse any
additional measures to be graphed. Several
measures can be added. In the example, Measure
A3 and B2 from the Cedar Lake Study were
selected. The resulting graphic is shown in Figure
29. Click the ‘Print” button to print the graph. The
same dialog box appears as Figure 24 in Section
3.5.3. Refer to that section for details on how to

Select Annualizations for Reporting [X]

—Annualizations
MeasureAd
MeasureB2

0K ‘ Close |

Figure 28
Select Annualizations

navigate the print dialog. Press the ‘Close” button to close the graphic.

i5 IWR Planning Suite Multi Planning Set Graphs

Annual Qutput
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3.6 Definitions

Capital Recovery Factor (CFR) — the ratio of a constant annuity to the present value
receiving that annuity for a given length of time. The CFR is calculated using the interest
rate.

Construction Costs — these costs are the direct cost of installing project measures. They
should be based on the market value of goods and services required to install project
measures. They should include the cost of purchased materials; equipment rental or
purchase; construction wages or salaries; and contractors’ management, supervision,
overhead, and profit. These costs will be based on current contract bid items in the
project area or on the current market value of purchased materials and services, etc.

Discount Rate — the rate established annually for use in evaluating Federal water
projects.

Interest During Construction (IDC) — this represents the opportunity cost of capital
incurred during the construction period. The cost of a project to be amortized is the
investment incurred up to the beginning of the period of analysis. The investment cost at
that time is the sum of construction and other initial cost plus interest during
construction. Cost incurred during the construction period should be increased by
adding compound interest at the applicable project discount rate from the date the
expenditures are incurred to the beginning of the period of analysis.

National Economic Development Cost (NED Costs)--Project measures require the use
of various resources. NED costs are the opportunity costs of resource use. Proper NED
analysis requires that project NED costs and benefits be compared at a common point in
time. Costs are calculated in annualized terms and converted to an annual equivalent
value over the period of analysis.

Net Ecosystem Restoration Benefits (NER Benefits) — these are the non-monetized
outputs of ecosystem restoration projects.

OMRR&R Costs — the expected costs over a period of analysis for operation,
maintenance, repair, rehabilitation, and replacement necessary to maintain the benefit
stream and agreed-upon levels of mitigation of losses to fish and wildlife habitats.

Period of Analysis— the time horizon for project benefits, deferred installation costs,
and operation, maintenance, repair, rehabilitation, and replacement (OMRR&R) costs.
The same period of analysis should be used for all alternative plans. Appropriate
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consideration should be given to environmental factors that may extend beyond the
period of analysis.

Preconstruction, Engineering and Design Cost (PED) — these costs are the direct costs
for investigations, field surveys, planning, design, and preparation of specifications and
construction drawings for project measures.
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