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Field Note Record Workflow Investigation 
Executive Summary 
This report summarizes the research done by Pavia Systems, Inc. for the Washington State Department 
of Transportation (WSDOT) on investigating how WSDOT project engineering offices complete the Field 
Note Record (FNR) process for payment. The FNR workflow processes were observed for the Everett 
Project Engineering Office (PEO), SR-520 West Approach Bridge North PEO, and Fife PEO.   

This study determined that the FNR workflow process can be broken down in to the following 
three parts: drafting, reviewing, and processing the FNR form. The drafting processes, where a field 
inspector obtains and completes the FNR form, were found to be similar across all three PEOs. All 
inspectors completed the header section of the FNR form in a similar manner as the header contains 
fields asking for specific inspection-related data. The inspectors included the same content in the body 
portion of the FNR form, but the depiction of this information may vary in format as this section is free 
of any fields or written instructions. If there are materials involved in the FNR, material acceptance and 
verification information is transferred from the Records of Material (ROM) database to the FNR form. 
Since all inspectors involved in this study use an electronic version of the FNR form, materials-related 
information from the ROM database is auto-filled into the form once the inspector specifies the bid item 
worked on by the Contractor or Subcontractor.  

There were some procedural differences in the review process of the FNR form. Depending on 
the PEO, there may be one or more personnel that reviews and accepts the content on the FNR form. 
One PEO was observed to include one office personnel to review and accept the form while the other 
two PEOs included more than two office personnel in the review process. If there are materials involved 
in the FNR, all three PEOs have their material engineer review the material section of the form. One PEO 
has their material engineer include their initials and date in the body section of the form to document 
concurrence. Material engineers from the other two PEOs do not sign off or document concurrency 
directly on the form.  

The procedures involved in processing the FNR information for payment were all similar for all 
interviewed PEOs. The information on the form is transposed to the Contract Administration and 
Payment System (CAPS) by office personnel in charge of processing payment. Payment ledger 
information from CAPS is transposed back into the FNR form and the form is peer reviewed by another 
payment engineer. Once accepted, the form is stored as an electronic or physical filing system.   

Conclusions from this study include the following: 

 Field inspectors create and complete the FNR forms using the same procedures across
all PEOs involved in this report.

 The review process of completed FNRs are different for each PEO involved in this
report.

 Not all verification information is directly incorporated into the FNR form.

 The FNR forms used by the PEOs involved in this report are not the same forms
available on the WSDOT Forms website.

 The InfoPath FNR form is linked to the ROM database so that material acceptance and
verification information can be shown directly on the form.

The following recommendations provide some opportunities for process improvements: 

 Automate pieces of information that have already been collected through Contract
documents and inspection documents on the FNR form.

 Consider intelligent, integrated form capabilities other than InfoPath as it will be
discontinued by Microsoft.

 Include all review concurrence information directly on the FNR form.

 Enhance form security to improve document integrity and availability.
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Introduction 
This report summarizes the research done by Pavia Systems, Inc. for the Washington State Department 
of Transportation (WSDOT) on investigating how WSDOT project engineering offices complete the Field 
Note Record (FNR) process for payment. The FNR workflow process were observed for three WSDOT 
project engineering offices (PEO). Using the findings discovered through this investigation, this study 
identifies opportunities to improve the current FNR workflow process. 

Data 
The information presented in this report reflects the FNR workflow processes used by three WSDOT PEO 
offices. These PEOs include: 

 Everett PEO [Linda Sarpy and Ana Nguyen – Office Engineer Reference] – ORG 412337 (Saweyer)
and ORG 412330 (Lindberg)

 SR-520 West Approach Bridge North (WABN) PEO [Jody Alseth and Zach Archer – Business
Manager Reference] – ORG 587180

 Fife PEO [Dale Latham – Assistant Office Engineer] – ORG 434305
Office engineers and business managers from the PEOs listed above participated in face-to-face 
conversational interviews to describe how their PEO creates, reviews, and processes FNRs. The 
information obtained from the conversations and observations were used to create workflow process 
diagrams to summarize the personnel involved in the FNR process and their respective tasks.  

Background 
Section 9-1.5 of the WSDOT Construction Manual (January 2016) states that FNRs are used by field 
inspectors to: 

1. Document the verification of permanent materials conforming to contract requirements
2. Affirm payment of the work item

Section 11-2 of the WSDOT Construction Manual (January 2016) states that there are multiple formats 
of the FNR form. The various types of FNR forms include: 

 Field Note Record (Form 422-635; Rev 03/2008) – FNR form with a table intended for area
calculations on the second page.

 Field Note Record (Form 422-636; Rev 9/96) – FNR form with sketch grid on the second page.

 Field Note Record For Drainage (Form 422-637; Rev 03/2008) – Similar to the generic FNR but
with the second page providing a table for structure excavation calculations.

The general requirements on filling out field notes are provided in section 10-3.12 of the Construction 
Manual. This section does not directly reference FNR forms but the figures shown as sample field notes 
show completed FNR forms. This report assumes the terms field note and field note record are 
interchangeable in this section of the Construction Manual. The following figures show templates of the 
FNR forms available from the WSDOT Forms website.  
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Figure 1. Template of a Field Note Record Form with area summary on second page 

Figure 2. Template of a Field Note Record Form with sketch area on second page 
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Figure 3. Template of a Field Note Record form with structure excavation worksheet on second page 

 
In summary, section 10-3.12 states the following general requirements: 

 “Field notes should show the initials of the persons or person making them, the date, and the 
weather conditions if appropriate.” 

 “The notes shall also show the dates that quantities are computed and checked along with the 
initials of those persons doing the work.” 

 “The quantities for payment for each item of work in the field notebook shall correspond 
directly to entries in the CAPS project ledger. Adequate cross-referencing must be made 
between the field notebook and the project ledger in order to trace item quantities and entries 
from one to the other.” 
 

FNR Workflow Process  
The FNR workflow process discovered from the interviews are shown below.  
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Figure 4. Everett Project Engineering Office Field Note Record Workflow Process 
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Figure 5. Fife Project Engineering Office Field Note Record Workflow Process 
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Figure 6. WABN Project Engineering Office Field Note Record Workflow Process 
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The following section breaks apart the FNR process into three parts: drafting, reviewing, and processing 
the FRN form.  
 

Drafting the FNR Form  
Field inspectors at all three PEOs use the same procedures to draft their FNR form for review. The 
process starts with the inspector creating a new FNR InfoPath form for their project in the SharePoint 
system. The inspector fills out the header portion of the FNR form (area shown in red in figure 7). The 
header contains specific project-related information such as contract number, location of work 
performed, and the date of when the work was performed. It also states the author of the FNR as well 
as personnel responsible for staking work and calculations for the bid item.  
 

 
Figure 7. The header portion (shown in red) filled out by the inspector 

 The inspector then completes the body of the form. The following information are included in 
the body: 

 Bid item number and the associated description and unit of measurement 

 Supporting calculations showing the arithmetic used to arrive at the final quantity value 

 Statement approving the contractor for payment associated with the item quantity  
o Example: “Pay contractor 950 C.Y.” 

 
Quantities and supporting calculations must be segregated by group numbers as stated in section 10-
3.12 of the Construction Manual. An example of the completed body section is shown in figure 8. If 
additional supporting documentation was used to determine the total payment quantity, those 
documents are included with the FNR form as attachments. For example, Lump Sum Breakdown 
documents are commonly included as attachments for lump sum sub-bid items to support the 
percentage allocated for the specific work that was completed. The information from the body is then 
used to fill out the section shown in figure 9.  
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Figure 8. The body portion (shown in green) filled out by the inspectors 

 
Figure 9. Bid item quantity designation area (shown in blue) filled out by the inspector 

As a final step in creating an FNR form, the inspector includes material verification and acceptance 
information. This is only done if the bid item includes the placement of any permanent materials. If 
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there are no materials associated with the bid item, this section is left blank. The inspector specifies the 
bid item number in the InfoPath form and SharePoint retrieves and displays the material verification and 
acceptance information from the Record of Materials (ROM) database. This step ensures that the 
materials placed onsite have been approved and is in accordance with the contractor submitted QPL or 
the approved RAM. Figure 10 below shows an example of the materials section of the form.    
 

 
Figure 10. Material verification section (shown in purple) filled out by the inspector 

Reviewing the FNR Form 
There were some procedural differences in the review process of the FNR forms between the three 
PEOs. For example, the Fife PEO has at least five personnel of different roles reviewing the FNR 
submitted by the inspector. In contrast, the Everett PEO has three personnel of different roles reviewing 
the FNR. The section below describes the general review process of the FNR form.  
 After the field inspector completes the FNR form, the form is then peer reviewed. The reviewer 
thoroughly checks the information in the header as well as any formulas, calculations, and other 
supporting attachments used to determine the total bid item quantity. To accept the contents in the 
FNR form, the peer reviewer completes the checked by and date section located in the header section as 
shown in figure 11. 
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Figure 11. Checked by and Date section (shown in yellow) filled out by the peer reviewer 

The peer reviewer is typically the inspector’s direct supervisor such as the chief inspector. However, 
some PEOs may assign an office or payment engineer to perform the initial form review.  
 PEOs with larger office staff may include more personnel to review the form before it is 
submitted in the SharePoint system. For example, the Fife PEO includes field and office engineers as part 
of their review process. The engineers that review the form will include their name or initial and the 
date in the body of the form (figure 12). Engineers and additional checkers at the Fife PEO also include 
their initials and date in the properties function of the InfoPath form as shown in figure 13. The 
information included in the InfoPath properties function is not directly incorporated into the FNR form 
but is saved as an InfoPath property.   
 

 
Figure 12. Additional reviewers may enter in their initials and date in the body section (shown in orange) 
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Figure 13. Additional reviewers entering their initials and date in the InfoPath Properties function 

If there are materials involved in the FNR, the material engineer reviews the form to ensure that the 
material placed is the same material that has been approved through Qualified Products List (QPL) or 
Request for Approval of Materials (RAM) forms. This information resides in the ROM database which is 
linked to the project SharePoint system. The FNR form does not have a specific section for the material 
engineer to record their review process. They are not required to document their review process on the 
FNR form but PEOs such as the Fife PEO require the material engineer to include their initials and date in 
the body of the form as well as include their information in the properties function of the InfoPath form 
(figure 14).  
 

 
Figure 14. Material approval information added into the body section (shown in red) filled out by materials engineer 
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After all review personnel complete their review process, the form is submitted to the personnel 
responsible for processing the FNR form into the CAPS database.  
 

Processing the FNR Form into CAPS 
The procedures involved in processing the FNR information into the CAPS database were all similar for 
all interviewed PEOs. The personnel responsible for processing the FNR information into the CAPS 
database officially submits the FNR form into the SharePoint system. Once submitted in SharePoint, the 
FNR form is no longer considered a draft and is now a source document as described in section 10-1.3 of 
the Construction Manual.  
 The processing personnel enters the following information from the FNR form into the CAPS 
database: 

 Contract number 

 Date 

 Bid item number and description 

 Group number 

 Total item quantity 
 
After transcribing the above five items into CAPs, the following information is added back to the FNR 
form: 

 Ledger entry number 

 Initials and date of CAPS entry  
A second processing personnel reviews the FNR form to ensure that the CAPS information is accurate in 
both the CAPS database and the FNR form. The second individual fills out their initials and the date of 
review on the form. Figure 15 shows the section where processing personnel enter in their respective 
information.  
 

 
Figure 15. FNR-CAPS processing information (shown in green) filled out by the processing personnel 

The FNR form is then stored electronically or physically depending on the PEO’s preference of office 
level policy.  
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The processing personnel’s title vary depending on the PEO. The Everett PEO and WABN PEO 
assign payment engineers to process the FNR form into the CAPS database. The Fife PEO uses a 
combination of records personnel and payment engineers.  

 

Conclusions 
There were major similarities observed in creating, reviewing, and processing FNR forms between three 
different PEOs. The workflow diagrams shown in figures 4 through 6 show that procedural differences 
mainly occurred in the FNR review stage. This is primarily due to the PEOs having more office staff 
available to accommodate additional reviews of the FNR form. Another reason for having procedural 
differences can be due to the lack of review procedures provided in section 10-3.12 of the Construction 
Manual. Section 10-3.12 describes the content requirements for the FNR form but does not provide 
prescriptive directions on how to review and accept the forms. Other conclusions include: 

 Not all verification information is directly incorporated into the FNR forms. Form reviewers 
can document their review process using the InfoPath properties function. Reviewers can 
record their initials and date of review in the properties function as shown previously in figure 
13. This review verification information is not directly recorded on the FNR form.    

 The FNR forms available on the WSDOT Forms website were not the same forms used by the 
three PEOs. All three PEOs use a newer revision of the FNR InfoPath forms. The second page of 
the FNR intended for sketches or area calculations were often omitted and substituted with 
external supporting documents such as customized spreadsheets and annotated plan 
drawings. PEOs have the ability to reformat the forms using InfoPath tools.  
 

Recommendations 
The following recommendations provide some opportunities for process improvements: 

 Automate pieces of information that have already been collected through Contract 
documents and inspection documents on the FNR form. There are several fields in the header 
section of the FNR form that can be automatically populated. Figure 16 shows fields that can be 
populated automatically from existing references such as the Contract Documents and Daily 
Construction Reports. The field highlighted in blue represents information that can be retrieved 
and populated from Contract documents. The field highlighted in green represent information 
that can be retrieved from Daily Construction Reports. The fields highlighted in orange can be 
populated through a secure, login feature to access the form. Once logged in, the user can 
specify where they would like to depict their concurrence entry (initial and date). 
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Figure 16. Highlighted areas represent fields that can be automatically populated through existing references. 

 Consider intelligent, integrated form capabilities other than InfoPath as it will be discontinued 
by Microsoft. More information on InfoPath support is shown in Appendix A of this report.   

 Include all review concurrence information directly on the FNR form. Some reviewers were 
including their initials and date in the InfoPath properties feature to accept the document as 
shown previously in figure 13. It is encouraged to include all review and acceptance concurrence 
(initial and date) on the FNR form itself to reflect the true review workflow. The current static 
form is inflexible and only provides two fields for the reviewers to document concurrence. A 
dynamic form removes this limitation and allows the form to dynamically show the actual 
workflow process so review and acceptance concurrence from every personnel are shown.  

 Enhance form security to improve document integrity. In the current SharePoint system, users 
with access to the FNR form can modify the contents on the form. If the user prints the 
document after making the changes and does not save the form, there will be two different 
versions of the FNR form. To prevent issues such as the one described above, every edit made to 
the FNR should automatically track the modifications made, the identity of the user making the 
changes, and the time and date of the modifications.  
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Appendix A 
Information on Microsoft’s decision to discontinue InfoPath:  
http://www.formotus.com/17893/blog-infopath/infopath-news-year-review-look-forward 
 

 
 
 

http://www.formotus.com/17893/blog-infopath/infopath-news-year-review-look-forward
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Force Account Workflow Investigation 
Executive Summary 
This report summarizes the research done by Pavia Systems, Inc. for the Washington State Department 
of Transportation (WSDOT) investigating how WSDOT project engineering offices process force account 
(FA) work. The FA workflow processes were observed for two WSDOT project engineering offices (PEO).  
 
This study determined that the FA workflow process can be broken down into the following three parts: 
drafting, reviewing, and processing the Daily Report of Force Account Worked form. The drafting 
processes, where a project inspector typically obtains and completes a physical paper version of the 
Daily Report of Force Account Worked form, were found to be similar across all PEOs involved in this 
study. All inspectors manually completed the header and Time Worked Record section of the form in a 
similar manner as they contain fields asking for specific project and FA bid item data. The Time Worked 
Record section documents the time spent on the following three key force account items: labor, 
equipment, and materials & services. The form is reviewed and signed off by the inspector and the 
Contractor’s representative to document concurrence.     
 
There were some procedural differences in the review process of the Daily Report of Force Account 
Worked form. The PEOs involved in this study used different methods to track the number of Daily 
Report of Force Account Worked forms submitted and processed for payment as well as to track 
material and service invoices submitted by the Contractor. For example, one PEO creates and maintains 
a PEO specific FA invoice tracking database while the other PEO creates and maintains a PEO specific 
spreadsheet to track FA invoices. After updating the PEO specific spreadsheets and databases, office 
personnel in charge of processing payment use the FA Application, using MS Access, to create another 
version of the Daily Report of Force Account Worked form that includes pay rate information and all 
applicable types of payment markups. The markups are included to cover overhead, profits and other 
costs incurred by the Contractor to perform the FA work.  
 
The procedures involved in processing the Daily Report of Force Account Worked form were similar for 
all interviewed PEOs. The information from the Daily Report of Force Account Worked form created from 
the FA application is entered into the Contract Administration and Payment System (CAPS) by office 
personnel in charge of processing payment. Payment ledger information from CAPS is transposed back 
onto the Daily Report of Force Account Worked form generated from the FA application and the form is 
reviewed and accepted by another individual. Once accepted, the form is stored in a physical or 
electronic filing system.  
  
Conclusions from this study include the following: 

 The FA worksheet available on the WSDOT Forms website is being used.  

 Two Daily Report of Force Account Worked forms are created for every FA item.  

 PEOs involved in this study maintain databases and spreadsheets separate from the 
FA database application to track all incoming and paid FA items as the FA Database 
Application can only accept a unique pay rate for every labor and equipment 
classification. When pay rates are modified, all previous reimbursement calculations in 
the system are modified using the new pay rate. To keep a historic record of the FA 
worksheets, these separate databases and spreadsheets are used.  

 
The following recommendations provide some opportunities for process improvements: 
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 Reduce the amount of FA worksheets generated to just one form for every FA item. 

 Allow the FA Database Application (or any method used to calculate total dollar 
amounts) to accept multiple labor and equipment pay rates to preserve the integrity 
of previously accepted FA worksheets. 

 Provide drop down menu options for labor and equipment classifications to field 
inspectors so the classifications shown on the FA worksheet match the classifications 
shown on the Project Labor List and on the Rental Rate Blue Book from the AGC/WSDOT 
Equipment Rental Agreement.  
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Introduction 
This report summarizes the research done by Pavia Systems, Inc. for the Washington State Department 
of Transportation (WSDOT) on investigating how WSDOT project engineering offices (PEO) process force 
account (FA) work. The FA workflow process were observed for two WSDOT project engineering offices. 
Using the findings discovered through this investigation, this study identifies opportunities to improve 
the current FA workflow processes. 
 

Data 
The information presented in this report reflects the workflow processes used by two WSDOT PEO 
offices. These PEOs include: 

 SR-520 West Approach Bridge North (WABN) PEO [Jody Alseth and Zach Archer – Business 
Manager Reference] – Org. 587180  

 Fife PEO [Dale Latham – Assistant Office Engineer] – Org. 434305 
Office engineers and business managers from the PEOs listed above participated in face-to-face 
conversational interviews to describe how their PEO creates, reviews, and processes FA worksheets. The 
information obtained from the conversations and observations were used to create workflow process 
diagrams to summarize the personnel involved in the FA process and their respective tasks.  
 

Background 
Section 1-09.6 in the 2014 WSDOT Standard Specifications (M 41-10) states the measurement and 
payment requirements to reimburse the Contractor for all costs associated with force account work. The 
specification states the requirements to process the following FA items for payment: 

 Labor – Reimbursement calculations based on “Project Labor List” prepared and submitted by 
the Contractor & Subcontractors. If list is not submitted, WSDOT Engineer will develop one 
using the best data available. Agency will pay 29% of the sum of the labor reimbursement costs 
to cover Contractor overhead and profit. 

 Materials & Services – Reimbursements are based on Contractor submitted copies of vendor 
invoices. If invoices are not available, Contractor is to certify the cost of the materials by 
affidavit. Agency will pay 21% of the sum of the material reimbursement costs to cover 
Contractor overhead and profit. 

 Equipment – Reimbursement for usage of Contractor-owned equipment is determined by using 
the equipment rental rate listed in the Rental Rate Blue Book from the AGC/WSDOT Equipment 
Rental Agreement. Agency will pay 21% of the sum of the equipment reimbursement costs to 
cover Contractor overhead and profit.  

 Contractor Markup on Subcontractor’s Work – Reimbursement calculations for the Prime 
Contractor Markup based on the work performed by Subcontractor(s). Figure 1 shows the 
Prime Contractor markup breakdown. “The markup is a graduated step down rate, which gets 
smaller for each force account item as the amount of work increases.”  

 
Figure 17. Prime Contractor markup breakdown as shown in Section 1-09.6 in the WSDOT Standard Specifications 
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Section SS1-09.6 of the WSDOT Construction Manual (January 2016 M 41-01.24) states that the Daily 
Report of Force Account Worked (DOT Form 422-008) should be used to keep accurate daily time 
records of all force account work.  
 
The general requirements of process force account work are provided in Section SS 1-09.6 of the 
Construction Manual. The construction manual states that the Daily Report of Force Account Worked 
(DOT Form 422-008) should be used to keep accurate daily time records of all force account work. The 
following figure shows a template of the Daily Report of Force Account Worked form available from the 
WSDOT Forms website.  
 

 
Figure 18. Daily Report of Force Account Worked template available on the WSDOT Forms website 

FA Workflow Process  
The FA workflow process discovered from the interviews are shown below
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Figure 19. WABN Project Engineering Office force account workflow process 
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Figure 20. Fife Project Engineering Office force account workflow process 
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The following section breaks apart the FA process into three parts: drafting, reviewing, and processing 
the FA worksheet.  
 

Drafting the FA Form  
Field inspectors at both PEOs use the same procedures to draft their Daily Report of Force Account Work 
form for review. The general process starts with the inspector obtaining a FA form template (DOT Form 
422-008) electronically or in physical form. The inspector fills out the header portion of the FA form, or 
the first 4 rows (area shown in red in figure 5). The header contains specific project-related information 
such as contract number, the location and date of when the work was performed, the item worked on 
and the Contractor or Subcontractor that performed the work. If materials are involved, the approved 
RAM number and its basis for acceptance is entered.  
 

 
Figure 21. The header portion (shown in red) filled out by the inspector 

The inspector then completes the Time Worked Record portion of the form. The Time Worked Record 
section is broken down into the following three parts: 

 Labor – Tracks the name of each labor personnel, their occupation and the work-hours 
associated with the FA work.  

 Equipment – Tracks the name of equipment, the description of the equipment and the work-
hours associated with the FA work.  

 Materials & Services – Tracks the name of the material or service used, description of the 
material or service and the quantity used.  

 
It should be noted that pay rates or invoice value of the labor performed, equipment used or the 
material/service used is not included in this field generated FA worksheet. The payment component for 
these items will be determined in the office in the subsequent steps. If there are material or service 
items on the FA worksheet, the inspector must obtain the corresponding invoices from the Contractor 
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and include them as attachments. The field generated FA worksheet can be reviewed by the office 
without the invoice. However, reimbursement for materials or services related to the FA work cannot be 
processed without the invoice (the item becomes deferred until the Contractor submits the invoice). 
Figure 6 shows an example of a completed Time Worked Record section as well as the invoice attached 
for the material used.  
 

  
Figure 22. The Time Worked Record section (shown in green) filled out by the inspector and the invoice attachment   

As a final step in drafting the FA worksheet, the inspector and the Contractor’s representative both sign 
and date the form to affirm the information on the form. Figure 7 shows the portion of the form where 
both parties sign for concurrence. The two rows above the signature section are generally not filled out 
on the field generated FA worksheet.  
 

 
Figure 23. The signature section (shown in blue) completed by the inspector and the Contractor’s representative 

Reviewing the FA Form 
There were some procedural differences in the review process of the FA forms between the two PEOs.  
There may be multiple databases and spreadsheets shared on a local drive that need to be updated with 
the submission of each field generated FA worksheet. For example, the WABN PEO separately tracks 
every item that requires submission of invoices in a spreadsheet that resides in their shared local drive. 
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Similarly, the Fife PEO tracks all FA items on a separate spreadsheet to ensure that all incoming FA items 
submitted from the Contractor is processed and paid. The Fife PEO also tracks every item that requires 
submission of invoices in a Records Database (MS Access database). This database is used to track 
whether invoices have been submitted and calculates all FA items worked to date for every 
Subcontractor. The Subcontractor worked FA items are tracked in the Records database as the total 
dollar amount they worked determines the Prime Contractor markup percentage (as mentioned in the 
background section of this report). The section below describes the general review process of the field 
generated FA worksheet.  
 
After the inspector completes the FA worksheet, the form is then peer reviewed by an office or payment 
engineer. The reviewer thoroughly checks the information in the header as well as any information 
shown in the Time Worked Record section. The reviewer also verifies the following: 

 The approved Request for Sublet form includes the bid items listed on the FA worksheet. 

 The latest Certified Payroll has been submitted within ten working days of the end of the month 
in which the FA work was done. 

 Contractor has submitted an up-to-date Project Labor List. The Contractor can voluntarily submit 
a similar list for the equipment they own. If either lists are not available, the WSDOT Engineer of 
Record will determine the pay rates using the best data available.  

 The labor and equipment rates on the FA worksheet match the rates on the approved labor and 
equipment list. 

 
After verifying the information on the FA worksheet, any internal databases or spreadsheets used by the 
PEO are updated. These spreadsheets and databases typically track FA items received and processed to 
date as well as if a required invoice has been submitted. PEOs track these items separately from the FA 
database application because the FA database includes historic labor and equipment rates. When the 
pay rates are modified, the database updates all previous payments using the modified rate 
(consequently making previous FA worksheets inaccurate). For this reason, the FA application is mainly 
used to generate an office version of the Daily Report of Force Account Worked form (the WABN PEO 
creates a Field Note Record (FNR) document for the FA items shown in the FA worksheet to keep track 
of the total reimbursement values incurred over the course of the project). The office generated FA 
worksheet uses the hours and quantities recorded by the inspector and the pay rates in the FA database 
to determine the total reimbursement cost for the FA items.  
 
In general, office engineers or the records engineers are responsible for creating the office generated FA 
worksheet. The information shown in the header portion of the field generated FA worksheet is copied 
into the FA application. An example of an office generated FA worksheet with a completed header 
section is shown in figure 8.     
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Figure 24. The header portion (shown in red) of the office generated FA worksheet 

The Time Worked Record section from the field generated FA worksheet is then used to complete the 
Labor Worked, Equipment Worked and Invoiced Items section in the FA application. Figure 9 shows an 
example of the Labor Worked, Equipment Worked and Invoiced Items section.  
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Figure 25. Example of the Labor Worked and Equipment Worked section (shown in green) created using the FA application 

To complete the Labor Worked section, a series of fields and drop down menus are presented to the 
user in the FA application. Information is entered in using the following sequence: 

1. Type in the Pay Group (Group Number on field generated FA worksheet). 
2. Worker information is entered in. 

a. Type in the pay group of worker.  
b. Select occupation classification from a drop down list (information from the latest 

Federal Wage Determination Labor Classifications in the Contract). 
c. Occupation and pay rate are automatically filled out by the FA application. 
d. Type in the hours worked in terms of regular time, overtime and double time.  
e. The total price is automatically calculated. 

3. A 29% markup is automatically applied to the total dollar amount associated with the labor 
worked item(s) to cover project overhead, general company overhead, profit, bonding, 
insurance, B&O tax and any other costs incurred.   

 
To complete the Equipment Worked section, a series of fields and drop down menus are presented to 
the user in the FA application. Information is entered in using the following sequence: 

1. Type in the pay group of equipment used. 
2. Equipment information is entered in. 

a. Select equipment to be added from a drop down list (users can add new equipment and 
specify equipment pay rates). 

b. The equipment number, type, manufacturer, model, year and capacity are automatically 
filled out by the FA application.  

c. Type in the hours worked in terms of regular and standby hours. 
d. Type in accepted equipment hourly rates by classification description provided in the 

Contract Provisions.   
e. The total price is automatically calculated. 

3. A 21% markup is automatically applied to the total dollar amount associated with the 
equipment item(s) used to complete FA work to cover project overhead, general company 
overhead, profit, bonding, insurance, B&O tax and any other costs incurred.  

 
To complete the Invoice Items section, information is entered in using the following sequence: 

1. Type in the pay group of the material or service. 
2. Invoice information is entered in. 

a. Type in invoice number. 
b. Type in description of the material or service.  
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c. Type in the line item number. For example, if the FA material was the fifth line item on 
the invoice, ‘5’ would be entered in.  

d. Type in tax percentage. 
e. Type in quantity of material or service.  
f. Type in the unit price of material or service.  
g. The total price is automatically calculated. 

3. A 21% markup is automatically applied to the total dollar amount associated with the invoice 
item(s) used to complete FA work to cover project overhead, general company overhead, 
profit, bonding, insurance, B&O tax and any other costs incurred.  

 
When all the labor, equipment, materials and services FA items are entered into the FA application, the 
Prime Contractor Markup rates are entered in if one or more approved Subcontractors, lower-tier 
subcontractors or suppliers performed FA work. Figure 1, shown previously in the Background section, 
shows the basis on how the Prime Markup Rates are selected. This is a supplemental markup paid to the 
Prime Contractor to cover project overhead, general company overhead, profit, bonding, insurance, 
B&O tax and any other costs incurred. As shown in figure 10, the Prime Markup rate is applied to labor, 
equipment, materials and service items listed on the FA worksheet.  
 

 
Figure 26. Prime Markup Breakdown section (shown in blue) completed in the FA application 

The FA worksheet generated using the FA application is printed out and signed and dated by the 
engineer that prepared the worksheet. The form, along with the field generated FA worksheet and its 
invoice attachments, are handed off to the personnel responsible for processing the payment in 
WSDOT’s Contract Administration and Payment System (CAPS). 
 

Processing the FA Items into CAPS 
The procedures involved in processing the FA information into the CAPS database were similar for the 
two PEOs involved in this study. The personnel responsible for processing the FA information into the 
CAPS database follows the standards shown in Section SS 1-09.9 of the Construction Manual.   
 
The processing personnel enters the following information from the office generated FA worksheet into 
the CAPS database: 

 Contract number 

 Date 

 Bid item number and description 



 32 

 Group number 

 Total item quantity 
Materials and service FA items cannot be processed until the Contractor submits a valid copy of the 
invoices. After transcribing the above five items into CAPs, the following information is added back to 
the FNR form: 

 Ledger entry number 

 Initials and date of personnel checking the office generated FA worksheet 

 Initials and date of CAPS entry  
The FA worksheet is then handed off to the second processing personnel who checks the form to ensure 
that the CAPS processing information is accurate in both the CAPS database and the FA form. The 
second individual fills out their initials and the date of review on the form. Figure 11 shows the section 
where processing personnel enter in their respective information.  
 

 
Figure 27. Signature section (shown in orange) completed by the processing personnel 

The processing step is completed by the processing personnel scanning the FA worksheet package and 
entering them into their project drive in the SharePoint system. The copy of the package is sent to the 
Contractor via a shared FTP website or email. Copies of the FA package is filed physically or 
electronically.   
 

Conclusions 
The workflow diagrams shown in figures 3 and 4 show that procedural differences mainly occurred in 
the FA review stage. PEOs have to track FA items received and processed to date as well as if a required 
invoice has been submitted. As noted previously, PEOs track these items separately from the FA 
database application because the FA database includes historic labor and equipment rates. When the 
pay rates are modified, the database updates all previous payments using the modified rate 
(consequently making previous FA worksheets inaccurate). For this reason, PEOs may decide to track FA 
items separately using MS Access databases or spreadsheets.  
 
Other conclusions include: 

 The FA worksheet available on the WSDOT Forms website is being used. Inspectors working for 
both PEOs involved in this study use DOT Form 422-008 (04/2012) to record FA information.   

 Two Daily Report of Force Account Worked forms are created for every FA item. The inspector 
creates the field generated FA worksheet which includes labor and equipment hours and 
material or service quantities used for FA work and excludes any information related to pay 
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rates and costs. The office generated FA worksheet uses the FA Application to include pay rates 
and costs needed to process the FA items.  

 PEOs involved in this study maintain databases and spreadsheets separate from the FA 
database application to track all incoming and paid FA items as the FA Database Application can 
only accept a unique pay rate for every labor and equipment classification. When pay rates are 
modified, all FA reimbursement calculations in the system are modified using the new pay rate. 
To keep a historic record of the FA worksheets, these separate databases and spreadsheets are 
used.  
 

Recommendations  
There are a number of opportunities to improve the current process used to draft, review and process 
FA worksheets. Recommendations for process improvements include: 

 Reduce the amount of FA worksheets generated to just one form. Currently, two separate 
Daily Report of Force Account Worked forms are generated for each force account items 
processed. It is recommended to reduce the form output to one form per force account item to 
enhance the accuracy of the forms and to reduce the potential of transcription errors.  

 Allow the FA Database Application (or any method used to calculate total dollar amounts) to 
accept multiple labor and equipment pay rates to preserve the integrity of previously 
accepted FA worksheets. The current FA Database Application only accepts one unique pay rate 
value for each equipment and labor classification type. When a pay rate is modified, the 
database updates all previous payments using the modified rate (consequently making previous 
FA worksheets inaccurate). Allowing multiple pay rates in the current FA Database Application, 
or using a different type of database application system that accommodates multiple pay rates 
for each equipment and labor classification, can consolidate or eliminate the efforts involved in 
maintaining PEO specific FA spreadsheets and databases.     

 Provide drop down menu options for labor and equipment classifications to field inspectors so 
the classification shown on the FA worksheet match the classifications shown on the Project 
Labor List and on the Rental Rate Blue Book from the AGC/WSDOT Equipment Rental 
Agreement. This can save time and effort for the individual responsible for assigning an 
equipment or labor pay rate to the information shown in the Time Worked Record section.  
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Feasibility Report: Creating a Construction Terminology Dictionary for 
Apple iPads 

Executive Summary 
This report summarizes the research done by Pavia Systems, Inc. for the Washington State Department 
of Transportation (WSDOT) investigating the feasibility of adding commonly used transportation and 
construction terminology to the keyboard setting on the Apple iPad tablet computer. Certain words and 
acronyms, such as shotcrete and HMA, are unique to the transportation construction industry. When 
words unique to the industry are typed into the tablet computer, the autocorrect function may 
automatically change the word to a similarly spelled word that that exists in the Apple mobile operating 
system (iOS) keyboard dictionary. This can result in users spending additional time and effort reselecting 
the incorrect word and replacing it with the intended word.   
 
This research identified two methods to address this problem. The first method involves using the Text 
Replacement feature under the general keyboard settings. The Text Replacement feature allows users to 
add a word, acronym or phrase to the existing iOS keyboard dictionary. Once these words are added to 
the iOS keyboard dictionary, the intended transportation construction terms will no longer be changed 
by the autocorrect feature. It may even suggest the intended word after providing the first few letters of 
the word. Based on the trials conducted by the research team, this method may take the user 
approximately ten minutes to add sixty words into the iOS keyboard dictionary. This method is not 
scalable unless all users use the same Apple iTunes account. The list of words included in the Text 
Replacement feature is saved to the user’s iTunes account and users must be signed in and stay signed 
in to the iTunes account to keep the list of terms. If the agency policy requires all users to have their 
own unique iTunes account, this method would not be scalable.  
 
The second method involves the development of a custom keyboard supported in iOS. A list of 
transportation construction terms can be included in the custom keyboard’s dictionary. This approach is 
scalable and requires all users to download the custom keyboard to their devices. Once the user 
specifies the use of the custom keyboard in place of the iOS keyboard, the autocorrect feature will no 
longer change industry terms as it is incorporated to the keyboard dictionary. Unlike the Text 
Replacement method, this method is scalable and doesn’t require additional configuration by the user. 
However, the disadvantage of this method include the inability to use the device microphone. Without 
access to the device microphone, users using the custom keyboard will not be able to use the dictation 
or the voice recognition feature. The dictation feature converts the user’s speech into text, allowing 
users to input text without using their hands.  
 
In conclusion, the Text Replacement method is a simple approach but may require each user to spend 
about ten minutes to enter a list of sixty words, acronyms, or phrases to the iOS keyboard dictionary. 
The custom dictionary method requires the expertise of software engineers and upfront development 
time but is scalable and relatively effortless to the users.  
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Introduction  
This report summarizes the research done by Pavia Systems, Inc. for the Washington State Department 
of Transportation (WSDOT) investigating the feasibility of adding commonly used transportation and 
construction terminology to the keyboard dictionary setting on the Apple iPad tablet computers. Certain 
words and acronyms, such as shotcrete and HMA, are unique to the transportation construction 
industry. When words unique to the industry are typed into the tablet computer, the autocorrect 
function may automatically change the word to a similarly spelled word that that exists in the Apple 
mobile operating system (iOS) keyboard dictionary. This can result in users spending additional time and 
effort reselecting the incorrect word and replacing it with the intended word.   
 
To address this issue, a list of transportation construction terms must be included in the keyboard 
dictionary. This report discusses the following three methods to add industry related terms to the 
keyboard dictionary:  

 Text Replacement method 

 Custom keyboard method 

The following sections discuss the two methods in more detail. 
 

Text Replacement Method 
The Text Replacement feature allows users to add words, acronyms or phrases to the existing iOS 
keyboard dictionary. Once these words are added to the iOS keyboard dictionary, the intended 
transportation construction terms will no longer be changed by the autocorrect feature. It may even 
suggest the intended word after typing the first few letters of the word. Users can access the Text 
Replacement feature by accessing the Keyboards setting which can be found under the Settings menu. 
Figure 1 illustrates the process used to access the Text Replacement feature.  
 
Users can add a phrase and a shortcut using the Text Replacement feature. The transportation 
construction terminology is entered into the ‘phrase’ field. The term is saved to the iOS keyboard 
dictionary and becomes an acceptable word in the autocorrect feature. This process can be repeated to 
add a list of industry words into the iOS keyboard dictionary. Figure 2 illustrates the process of adding 
the acronym “CDF” to iOS keyboard dictionary.  
 
In addition to adding words to the dictionary, the ‘shortcut’ feature in Text Replacement allows users to 
type in the short hand notation of the text entered into the ‘phrase’ field. For example, the word 
“controlled density fill” can be added under the phrase field and “CDF” can be added to the shortcut 
field. When the word CDF is typed into the keyboard, the keyboard dictionary can suggest the expanded 
version of the acronym, “controlled density fill”, to the user.  
 
Based on the trials conducted by the research team, this method may take the user approximately ten 
minutes to add sixty words into the iOS keyboard dictionary. A table containing 60 transportation 
construction terms, used for the trials, have been included in Appendix B of this report. The Text 
Replacement method is not scalable unless all users use the same Apple iTunes account. The list of 
words included in the Text Replacement feature is saved to the user’s iTunes account and users must be 
signed in and stay signed in to the iTunes account to keep the list of terms. If the agency policy requires 
all users to have their own unique iTunes account, this method would not be scalable.  
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Figure 28. Process in accessing the Text Replacement feature 
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Figure 29. Process in adding a term into the iOS keyboard dictionary 

 

Custom Keyboard Method 
The second method involves the development of a custom keyboard supported in iOS. A list of 
transportation construction terms can be included in the custom keyboard’s dictionary. This approach is 
scalable and requires all users to download the custom keyboard to their devices. Once the user 
specifies the use of the custom keyboard in place of the iOS keyboard, the autocorrect feature will no 
longer change industry terms as it is incorporated to the keyboard dictionary. Unlike the Text 
Replacement method, this method is scalable and doesn’t require additional configuration by the user. 
However, a limitation of this method include the inability to use device microphone. Without access to 
the device microphone, users using the custom keyboard will not be able to use the dictation or the 
voice recognition feature. The dictation feature converts the user’s speech into text, allowing users to 
input text without using their hands. More information on the development process of a custom 
keyboard is shown in Appendix C of this report.  
 

Conclusion 
This report discusses two methods to add commonly used transportation and construction terminology 
to the keyboard setting on the Apple iPad tablet computers. When words unique to the industry are 
typed into the tablet computer, the autocorrect function may automatically change the word to a 
similarly spelled word that that exists in the Apple mobile operating system’s keyboard dictionary. This 
can result in users spending additional time and effort reselecting the incorrect word and replacing it 
with the intended word. 
 
The Text Replacement method is a simple approach that allows the user to add words, acronyms, and 
phrases to the existing iOS keyboard dictionary. Through trials conducted by the research team, a user 
may spend about 10 minutes to enter in a list of 60 transportation industry terms. This method is not 
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scalable throughout the agency if the agency policy requires every user to have a unique iTunes account. 
The list of words included in the Text Replacement feature is saved to the user’s iTunes account and 
users must be signed in and stay signed in to the iTunes account to keep the list of terms. 
 
The custom dictionary method requires the expertise of software engineers and upfront development 
time and effort, but is scalable and relatively effortless to the users. The known limitations to this 
method involve the inability to use the tablet computer’s microphone. Speech-to-text function 
automatically converts the user’s speech into text so they do not have to type in their statements. This 
function will be unavailable due to the inaccessibility to the device’s microphone. 



 39 

Appendix B: A list of 60 commonly used transportation construction terminology  
 

 

Construction Terminology Definition Construction Terminology Definition

ASA Aggregate Source Approval PEO Project Engineer Office

AST Asphalt Treated Base planer -

Backhoe - Planing -

Bituminous - PPE Personal Protective Equipment

BST Bituminous Surface Treatment Precast -

bulldozer - Prestressed -

CDF Controlled Density Fill PVC Polyvinyl Chloride

Cementitious materials - QPL Qualified Product List

CMO Certificate of Materials Origin RAM Request for Approval of Material
compactor - RAP Recycled Asphalt Pavement

CPF Composite Pay Factor Rebar Reinforcement bar
CPM Critical Path Method reclaimer -

dozer - Roadbed -

ESAL Equivalent Single Axle Loads Roadside -

excavator - Roadway -

genset Diesel Generator roller -

grader - ROM Record of Materials
hauler - ROW Right of Way

HDPE High Density Polyethylene shuttle buggy -

HMA Hot Mix Asphalt Skid steer -

JMCIF Job Mix Compliance Incentive Factor Subcontractors -

JMF Job Mix Formula Subgrade -

Loader - Substructure -

LS Lump Sum Superstructure -

MCC
Manufacturer's Certificate of 

Compliance
TBM Tunnel boring machine

MTV Material Transfer Vehicle trencher -

MUTS Minimum Ultimate Tensile Strength VC Vitrified Clay

NTP Notice to proceed VFA Voids Filled with Asphalt

paver - VMA Voids in Mineral Aggregate

PCPS Precast Prestressed VMS Variable Messege Sign
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Appendix C: Custom Keyboard Development Process from Apple Inc. 
Reference Website: 
https://developer.apple.com/library/ios/documentation/General/Conceptual/ExtensibilityPG/CustomKe
yboard.html#//apple_ref/doc/uid/TP40014214-CH16 
 
See next page for content.  

https://developer.apple.com/library/ios/documentation/General/Conceptual/ExtensibilityPG/CustomKeyboard.html#//apple_ref/doc/uid/TP40014214-CH16
https://developer.apple.com/library/ios/documentation/General/Conceptual/ExtensibilityPG/CustomKeyboard.html#//apple_ref/doc/uid/TP40014214-CH16


 41 

 



 42 

 



 43 

 



 44 

 



 45 

 



 46 

 



 47 

 



 48 

 



 49 

 



 50 

 




