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Clear Roads Quantifying Econ Value Tool 
Manual 

Purpose 
The purpose of this memo is to present how to use the Clear Roads Benefit-Cost Tool (Tool) and the areas to manage in the 

future to maintain the Tool’s functionality. This Tool was built in Excel’s Visual Basic Application (VBA) and contains a data 

entry form that can store user input, make calculations, and load previously entered data. The tool also contains a summary 

page that allows previously entered data to be compared and a direct cost analysis page that graphs key direct costs year by 

year for visualization purposes. The main purpose of this tool is to calculate the costs and benefits of winter maintenance 

procedures based on user input. This memo will first walk through how to use the tool, the different modules within the tool, 

what each relevant sheet contains and any hidden sheets within the tool. 

Overview 
This tool acts as a data entry form, database, and calculator for winter maintenance procedures. The tool contains various 

tables for various categories that will be used in the calculations for the cost and benefit for winter maintenance procedures. 

The user will enter their specific information into each table category and use the submit button to store that info into its 

respective database sheet and table. The tool then can conduct a cost benefit analysis and provide relevant information to 

the user based on the submitted data. On the Summary Page, different calculations can be compared, and on the Direct 

Cost Analysis page direct cost information can be graphed year-to-year. 

The workbook sheets are: 

1.) Instructions (Yellow) - Information on how to use the tool and how to update or delete inputs. 

2.) Data Entry Form (Green) - User inputs values for various categories and calculates results. 

3.) Summary Page (Purple) - Compare results between different scenarios. 

4.) Direct Cost Analysis (Light Blue) - Provide inputs related to direct costs to view the maximum, minimum, and visualize 

yearly trends. 

5.) Database Tables (Red) – There is a sheet for each data input category. They are stored in separate sheets and can be 

modified as needed and are all linked by the scenario code. 

Upon opening the workbook, be sure to enable Macros to run the tool. 

How to Add Data with Data Entry Form: 

Step 1: Add Scenario Code 

 

On the second page of the excel file you will find the Data Entry Form. This form is where you will input all relevant 

information that pertains to your specific winter maintenance procedures. The first input you will need to complete is called 

Input 1: Scenario, where you will need to fill in the scenario code. This scenario code will act as a unique identifier to link all 

the data in a category, allowing for the final results to be calculated. 
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The Add New Scenario button, saves the scenario code that is currently entered into the drop-down list. Now, whenever 
scenario code is selected, all previously saved scenario codes can be seen and selected from instead of manually entered. 
The Load button, fills in all tables with the information that was submitted with the scenario code that is currently entered. 
This is a quick way to view all the data that has been inputted for a scenario code, as well as what is going into the 
calculations. Lastly the Clear All button will clear all the tables on the data entry form and reduce the row sizes to one. 
 
 

Step 2: Inputs 

Regular Inputs: 

 

The Add Row button adds an additional row to allow for multiple inputs before submitting. The Delete Last Row button 

deletes the last row in the table to a minimum of one. Some inputs will not allow the user to add additional rows. This is 

because when calculating the results of the cost benefit analysis there can only be one input for that category per scenario at 

a time. The Submit button saves the data currently entered into the table into the respective database sheet and database 

table, with the currently entered Scenario Code. 

Input Special Case - Weather: 

 

In Input 2: Weather, there is an OR option. The user has a choice to either manually enter in the estimated number of winter 

events and the average span of those winter events or allow the tool to estimate the total event hours for a specific state 

based on the AWSSI and average hourly rate for winter maintenance workers using the calculated button. If the estimated 

total event hours are submitted for a scenario code it will use that value in calculations even if values have been submitted 

for the other table, since this estimates annual event hours for the whole state. Only one estimated annual event hours for 

the state can be submitted per scenario code. However, the percentages for each event type above the two tables must be 

filled in.  
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Input Special Case – 7,8,9,10,11 

 

The user may choose to use Input 7 to estimate the direct annual costs for the whole state for the year, based on the state 

and AWSSI, or manually input direct cost information for Input 8,9,10,11. If the user chooses to manually input direct cost 

information, then the Annual Cost can be inputted directly in the right most table instead of using the leftmost table or if this is 

not known it can be calculated based on specific information related to the amount and cost in the leftmost table. There can 

only be one estimate for direct annual costs per scenario code, and if the user chooses to manually input direct costs in the 

Annual Cost table, then it will override any values that would have been calculated in the leftmost table. 

Step 3: Calculate Results 

 

After all the data entry form has been filled out and submitted with a scenario code. The results of the cost benefit of analysis 

can be calculated and outputted to the table shown above. First a scenario code must be typed into the table which contains 

a dropdown of previously saved scenario codes. Then the Calculate All or separate Calculate buttons may be used to 

calculate different parts of the cost benefit analysis. These results can then be saved to the Results sheet by using the Save 

Results button. 
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How to Use Summary Page: 

 

The Summary Page allows the user to compare saved results of up to 3 scenario codes. By inputting a scenario code and 

pressing the Load Data button, the saved results will be formatted into the table shown and create a pie chart showing the 

benefit to costs. 

How to Use Direct Cost Analysis Page: 

 

The Direct Cost Analysis Page allows the user to input direct costs in tables like the data entry form. Rows can be added 

and deleted but will require a year input at the beginning of each row. The Graph Direct Costs button will create a line graph 
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for each of the categories in separate colors with the year as the X-axis and the Total Cost as the Y-axis. The minimum and 

maximum will also be labeled on the graph. 

How to Remove/Modify Submitted Data: 
Whenever the Submit button is used, any data with a matching scenario code will be overwritten with the current data that is 

being submitted. This allows the user to edit data for each scenario code by first using the Load button to bring in previously 

entered data, making edits to it, and submitting it once again. 

 

To remove data entirely without overwriting it, use the Go To Database button and this will bring the user to the database 

sheet for the specific table the button is next to. Here the user can right click any row and delete them from the table entirely, 

or modify the table. 

Tool Maintenance  
This section goes through the backend of the tool for future maintenance. 

Modules in Tool: 

Modules Subs Description 
Sheets Utilizing 

Command 

Module 1 Sub GoToSheet(SheetName)() Bring the user to the database sheet for a table. This macro is 

repeated through the data entry form. 

Data Entry Form 

Module 1 LoadScenarioData() Loads previously submitted data onto the data entry form from 

the various database sheets based on the scenario code that 

is currently inputted. 

Data Entry Form 

Module 1 AddRowToTable(tableName As 

String) 

Helper function for LoadScenarioData() Data Entry Form 

Module 1 DeleteLastRowFromTable(tableName 

As String) 

Helper function for LoadScenarioData() Data Entry Form 

Module 1 AddScenarioCodeToDropdown() Saves the current inputted scenario code to the dropdown list. Data Entry Form 

Module 1 ClearAllTables() Clear all data inputted in the tables on the Data Entry Sheet 

and reduces row sizes to one. 

Data Entry Form 

Module 1 Submit(TableName)TableData() Submits the data currently entered into the specific category 

table on the data entry form, to the correct database sheet 

table. This macro is repeated throughout the data entry form. 

Data Entry Form 

Module 1 AddRowTo(TableName)Table() Adds row to specified table. This macro is repeated throughout 

the data entry form and the direct cost analysis sheets. 

Data Entry Form, Direct 

Cost Analysis 

Module 1 DeleteLastRowFromDelayTable() Deletes the last row from the specified table down to a 

minimum of one. This macro is repeated throughout the data 

entry form and the direct cost analysis sheets. 

Data Entry Form, Direct 

Cost Analysis 

Module 2 CalculateAll() Performs the following macros: Data Entry Form 



 

6 | P a g e  

 

CalculateBudgetProjection()  

CalculateAnnualCashFlowCosts(), 

CalculateCostPerLaneMile(), 

CalculateAnnualCashFlowBenefits() 

CalculateBenefitCostRatio(). 

Module 2 CalculateBudgetProjection() Calculates the direct costs based on matching scenario code 

data. 

Data Entry Form 

Module 2 CalculateAnnualCashFlowCosts Calculates total annual costs based on matching scenario 

code data. 

Data Entry Form 

Module 2 CalculateCostPerLaneMile() Calculates the cost per lane mile based on matching scenario 

code data. 

Data Entry Form 

Module 2 CalculateAnnualCashFlowBenefits() Calculates annual cash flow of benefits based on matching 

scenario code data. 

Data Entry Form 

Module 2 CalculateBenefitCostRatio Calculates the benefit to cost ratio based on the total annual 

costs and the annual cash flow benefits.  

Data Entry Form 

Module 2 SaveResults() Saves the results in the results table to the results sheet and 

table with the inputted scenario code. 

Data Entry Form 

Module 3 CalculateExpenditures Peforms linear regression on the StateDataTable to calculate 

the slope and intercept for each state based on AWSSI and 

Expenditures. 

State Data 

Module 3 CalculateLaborCosts() Peforms linear regression on the StateDataTable to calculate 

the slope and intercept for each state based on AWSSI and 

Labor Costs. 

State Data 

Module 3 CalculateWorkers Peforms linear regression on the StateDataTable to calculate 

the slope and intercept for each state based on AWSSI and 

number of workers. 

State Data 

Module 5 CalculateEstimatedExpenditures() Calculates the annual direct costs for the whole state with user 

inputted AWSSI using the slope intercept formula and the 

matching state slope and intercept for expenditures. 

Data Entry Form 

Module 5 CalculateLaborCostAndWorkers() Calculates the total event hours for the whole state with user 

inputted AWSSI and average hourly rate using the slope 

intercept formula and the matching state slope and intercept 

for number of workers and labor costs. 

Data Entry Form 

Module 4 CreateCostPerYearGraph() Plots Cost Per Year graph based on user input in each 

category for direct costs. 

Direct Cost Analysis 

Module 4 Sub LabelMinMax(series As series, 

data As Object) 

Helper function for CreateCostPerYearGraph() to label the min 

and max on the graph. 

Direct Cost Analysis 

Module 4 CopyScenarioResults() Loads the saved results based on the input scenario code into 

the correct cells. This macro is repeated in the Summary 

Page. 

Summary Page 
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Updating State Data For Estimations 

 

On the State Data sheet there is a table that contains data related to reported data on a state’s direct cost expenditures that 

comprises labor, materials, and fuel. It also contains how many workers that were hired by the state both in-house and 

private, organized by year from 2014 to 2023. When calculating annual direct costs and annual winter event hours the 

estimations may not be available for states without reported data or may be more accurate for some states due to a higher 

volume of reported data.  
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Using the Calculate Slope and Intercept buttons, the slopes and intercepts can be generated through linear regression and 

the data in the previously mentioned table. The current slopes and intercepts for the tool have already been generated. 

States with a negative slope and states with no data will not have predictive analytics available. However, if data is directly 

added to the table in the same format provided the Calculate Slope and Intercept can be used to generate a new set of 

slopes and intercepts. These buttons can also be used to generate a new set if data for more recent years are added as well. 

Hidden Sheet 
There are two hidden sheets within the tool. One contains the data used for linear regression called State Data which was 

previously mentioned. The other sheet called Dropdowns contains all the dropdowns used in the Tool. To unhide either of 

the tabs, simply right-click any of the tabs and click “Unhide…”, select the “Dropdown” or “State Data” tab from the panel, and 

press “OK”. The hidden list tab will appear at the very end of the sheet list. In the Dropdown tab, there are some values 

linked to some dropdown lists in the tool. 


