
 

 

 
 
 

TOWN OF UNION 
MONROE COUNTY, WEST VIRGINIA 

 
CONTRACT # 1 – PICKAWAY WATERLINE EXTENSION 

 
ADDENDUM #1 

 
JUNE 13, 2023 

 
THRASHER PROJECT #010-00428 

 
 
TO WHOM IT MAY CONCERN: 
 
A Pre-Bid Conference was held on Tuesday, June 6, 2023, on the above-referenced project, a copy 
of the sign in sheet is included in this Addendum.  The following are clarifications and responses 
to questions posed by contractors for the above reference project.  
 
A. GENERAL 

 
 
1. THE BID FORM HAS BEEN REVISED. YOU MUST USE THE REVISED 

BID FORM WHEN PREPARING YOUR BID PACKAGE FOR THIS 
PROJECT. 

2. DAVIS BACON WAGES APPLY TO THIS PROJECT. THE UPDATED 
DAVIS BACON WAGE RATES ATTACHMENT HAS BEEN ADDED AS 
PART OF THIS ADDENDUM. 

 
 
B. DRAWINGS 
 

The following Plan Sheets have been revised as part of this Addendum:  
 

Sheet 11- Valve Addition 
Sheet 12- Valve Addition 
Sheet 13- Valve Addition 
Sheet 15- Farm Fence Quantity/Layout Reduction 
Sheet 16- MEP Updates 
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C. QUESTIONS AND RESPONSES 
 

1. QUESTION  
 

Can you verify the Liquidated Damages? The specs say $1,000/Day plus costs 
incurred by owner and engineer, is it simply $1,000/Day? 
 
RESPONSE  
 
Liquidated Damages are to be $1,000/Day. 
 

2. QUESTION  
 

What are the “Special Damages” that are mentioned in the specs? Can you explain 
them? Do they apply? 
 
RESPONSE  
 
Please see specification 4.06, of EJDC 520. 
 

3. QUESTION  
 

Are any additional permits required other than what you currently have in place? 
 

RESPONSE  
 
No 

 
4. QUESTION  
 

Are B&O Taxes or any additional taxes required? 
 

RESPONSE  
 
There are no B&O Taxes required for the Town of Union. 
 

5. QUESTION  
 

Is the use of Type 1L cement approved? 
 

RESPONSE  
 
Yes. 
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6. QUESTION  
 

Is AIS or BABA required? 
 
RESPONSE  
 
AIS is required. 
 

7. QUESTION  
 

Where is the asphalt overlay located? 
 
RESPONSE  
 
This Bid Item has been adjusted, see attached Bid Form. 
 

8. QUESTION  
 

Are the curb stops that are shown on the details required? 
 
RESPONSE  
 
Curb stops are to be included only if spelled out in plans, please use details shown on 
D-5 for typical installation. 
 

9. QUESTION  
 

Are the 2" valves at the connections & blowoffs being paid under the 2" gate valve 
item? 
 
RESPONSE  
 
This Bid Item has been adjusted, see attached Bid Form. 2” valves at the branch 
connections are a separate bid item. The Blowoff Flushing Hydrant Assembly contain 
a valve. 
 

10. QUESTION  
 

Are portable stoplights acceptable for traffic control? 
 
RESPONSE  
 
WVDOH requires the traffic plan to be approved. We have included specifications 
that are required for WVDOH with regards to portable stoplights. 
 



ADDENDUM #1 
JUNE 13, 2023 

  Page 4 of 5 

 
 

11. QUESTION  
 

Is the Town paying for & making the application to the power company for the new 
services? 
 
RESPONSE 
  
Yes. 

 
12. QUESTION  
 

Is there a bid item for the 12" casing open-cut? 
 

RESPONSE 
  
This Bid Item has been adjusted, see attached Bid Form. 
 

13. QUESTION  
 

Can you confirm the number of blowoffs on this project? 
 

RESPONSE  
 
This Bid Item has been adjusted, see attached Bid Form. 

 
D. CLARIFICATIONS 

 
1. The correct address for the location of the Bid Opening is 175 Pump Street, P.O. Box 

13, Union, WV 24983. Contact Anthony Brown at (304) 920-9014 or by email at 
abrown@thethrashergroup.com to confirm the receipt of your bid if mailing.  

 
2. Contractor is responsible for locating existing utilities (gas lines, etc.) in project 

installation area (ex: trailer courts). Contractor will be responsible to repair any and all 
damage to existing utilities caused by construction activities at no expense of owner. 

 
 
 
 
 
 
 
 
 
 
 
 

mailto:abrown@thethrashergroup.com
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BID FORM FOR CONSTRUCTION CONTRACT 

The terms used in this Bid with initial capital letters have the meanings stated in the Instructions to Bidders, the 
General Conditions, and the Supplementary Conditions. 

ARTICLE 1—OWNER AND BIDDER 

1.01 This Bid is submitted to: 

Town of Union  
P.O. Box 13 
Union, WV 24983 

1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement with 
Owner in the form included in the Bidding Documents to perform all Work as specified or indicated in 
the Bidding Documents for the prices and within the times indicated in this Bid and in accordance with 
the other terms and conditions of the Bidding Documents. 

ARTICLE 2—ATTACHMENTS TO THIS BID 

2.01 The following documents are submitted with and made a condition of this Bid: 

A. Bid Opening Requirements

ARTICLE 3—BASIS OF BID—LUMP SUM BID AND UNIT PRICES 

GENERAL 

The Bidder shall take notice of and shall be responsible for any local or state taxes levied and applicable, and the 
cost for the same shall be included as part of the submitted Bid. 

The total Bid cost stated includes a complete operating installation including furnishing and installation of any and 
all changes or additions in plans, piping, mechanical work, additional electrical work, accessories, controls, etc. 
necessary to accommodate alternative equipment systems or materials used in construction. 

BID PROPOSAL 

The Bidder agrees to perform all required Work described in the detailed Specifications and as shown on the 
Plans for the complete construction and placing in satisfactory operation the Contract #1 – Pickaway Waterline 
Extension.  The Project "Sequence of Construction" has been detailed in the Drawings and Specification 
Division 1, Project Summary, Section 011000.  The Bidder agrees to perform all the Work proposed for the total 
of the following Bid prices. 

3.01 Lump Sum Bids 

A. Bidder will complete the Work in accordance with the Contract Documents for the lump sum
(stipulated) price(s), together with any Unit Prices indicated in Paragraph 3.02 and shown in the bid
schedule.

B. Lump Sum Bids may be one of the following:
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1. Lump Sum Price (Single Lump Sum) 

2. Lump Sum Price (Base Bid and Alternates) 

3. Lump Sum Price (Sectional Lump Sum Bids) 

C. All specified cash allowance(s) are included in the price(s) set forth in the bid schedule, and have 
been computed in accordance with Paragraph 13.02 of the General Conditions. 

D. All specified contingency allowances are included in the price(s) set forth in the bid schedule, and 
have been computed in accordance with Paragraph 13.02 of the General Conditions. 

3.02 Unit Price Bids 

A. Bidder will perform the following Work at the indicated unit prices as shown in the Bid Schedule.  

B. Bidder acknowledges that: 

1. each Bid Unit Price includes an amount considered by Bidder to be adequate to cover 
Contractor’s overhead and profit for each separately identified item, and 

2. estimated quantities are not guaranteed, and are solely for the purpose of comparison of Bids, 
and final payment for all Unit Price Work will be based on actual quantities, determined as 
provided in the Contract Documents. 

3.03 Total Bid Price (Lump Sum and Unit Prices) 

PROPOSED 
CONTRACT #1 – PICKAWAY WATERLINE EXTENSION 

FOR THE 
 

TOWN OF UNION 
MONROE COUNTY, WEST VIRGINIA  

THRASHER PROJECT #010-00428 
 

BID SCHEDULE 
 
NOTE:  Bid Unit Price amounts are to be shown in both words and figures.  In case of discrepancy, 
the Bid Unit Price shown in words will govern.  Bids shall include sales tax and all other applicable 
taxes and fees. 

Bid 
Item Quantity Description with Unit Price 

Written In Words   
Unit Price            

(In Figures)   
Total Price          
(In Figures) 

1 1 LS Mobilization/Demobilization 
 Dollars    
  Cents $  $   

2 1 LS Erosion & Sediment Control 
  Dollars    
  Cents $  $ 
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Bid 
Item Quantity Description with Unit Price 

Written In Words   
Unit Price            

(In Figures)   
Total Price          
(In Figures) 

3 1 LS Video Taping of Project Area 
  Dollars    
  Cents  $  $ 

        
4 21,100 LF 6" PVC Waterline, C-900, DR-18, Class 150 

  Dollars    
  Cents  $  $   

5 1,800 LF 4" PVC Waterline, C-900, DR-18, Class 150 
  Dollars    
  Cents  $  $   

6 1,300 LF 2" PVC Waterline, Class 250, SDR 17 
  

  Dollars      
  Cents  $   $   

7 4,100 LF 3/4" and 1" PE Tubing Service Line, SDR-9, 200 psi 

  Dollars    
  Cents  $  $   

8 11 EA 6” M.JT. Gate Valve Complete w/ Box and Lid 
  Dollars    
  Cents  $  $   

9 1 EA 6” M.JT. Gate Valve Complete w/ Box and Lid, 5/8” x 3/4” Bypass Meter Assembly 
  Dollars    
  Cents  $  $   

10 4 EA 4” M.JT. Gate Valve Complete w/ Box and Lid 
  Dollars    
  Cents  $  $   

11 2 EA 2” M.JT. Gate Valve Complete w/ Box and Lid 

  Dollars    
  Cents  $  $   
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Bid 
Item Quantity Description with Unit Price 

Written In Words   
Unit Price            

(In Figures)   
Total Price          
(In Figures) 

12 126 EA 5/8" x 3/4" Pressure Reducing Meter Installation 
  Dollars    

  Cents  $  $ 
  

13 13 EA Fire Hydrant Assembly, Complete 
  Dollars    
  Cents  $  $ 

        
14 10 EA Fire Hydrant Extension 

  Dollars    
  Cents  $  $ 

        
15 3 EA Flushing Hydrant 

  Dollars    
  Cents  $  $   

16 85 LF 12" Steel Casing Pipe (Bore & Jack) 
  Dollars    
  Cents  $  $   

17 96 LF 12" Steel Casing Pipe (Open Cut) 
  Dollars    
  Cents  $  $   

18 80 LF 12" PVC SCH 40 (Open Cut) 
  Dollars    
  Cents  $  $   

19 68 LF 4" Steel Casing Pipe (Bore & Jack) 
  

  Dollars      
  Cents  $   $   

20 720 LF 2" PVC Casing for 1" Service Line 

  Dollars    
  Cents  $  $   
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Bid 
Item Quantity Description with Unit Price 

Written In Words   
Unit Price            

(In Figures)   
Total Price          
(In Figures) 

21 1400  LF HMA Driveway/Road Repair 
  Dollars    
  Cents  $  $   

22 1400 LF Gravel Driveway/Road Repair 
  Dollars    
  Cents  $  $   

23 1 LS Tank Site Road with Farm Gate and Fencing 
  Dollars    

  Cents  $  $ 
  

24 1 LS Check Valve Vault 
  Dollars    
  Cents  $  $ 

        
25 1 LS UTC Tank Site Valve Vault Modifications 

  Dollars    
  Cents  $  $ 

        
26 24,000 LF WVDOH Inspection Fees 

  Dollars    
  Cents  $  $   

27 3 EA 1” Air Release Valve Assembly, Complete 
  Dollars    
  Cents  $  $   

 
TOTAL BID:             
       (Words) 
         ($     ) 
     (Words)       (Figures) 
(Bid Unit Price amounts are to be shown in both words and figures.  In case of discrepancy, the 
Bid Unit Price shown in words will govern.) 
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3.04 Method of Award   

 If at the time this contract is to be awarded, the lowest total bid submitted by a qualified, 
responsive, responsible Bidder does not exceed the amount of funds then estimated by the Owner, as 
available to finance the contract, the construction contract will be awarded.  If such bids exceeds such 
amount, the owner may reject all bids.  
 

A. Unit prices have been computed in accordance with paragraph 13.03.A of the General 
Conditions.  

 
B. Bidder acknowledges that estimated quantities are not guaranteed, and are solely for the purpose 

of comparison of Bids, and final payment for all Unit Price Bid items will be based on actual 
quantities, determined as provided in the Contract Documents. 

 

ARTICLE 4—BASIS OF BID—COST-PLUS FEE 

4.01 The Contract Price will be the Cost of the Work, determined as provided in Paragraph 13.01 of the 
General Conditions, together with the following fee, and subject to the Guaranteed Maximum Price. 

4.02 Contractor’s Fee 

A. Contractor’s fee will be [number] percent of the Cost of the Work. No fee will be payable on the 
basis of costs itemized as excluded in Paragraph 13.01.C of the General Conditions. 

1. The maximum amount payable by Owner as a percentage fee (Guaranteed Maximum Fee) will 
not exceed $[insert cap amount], subject to increases or decreases for changes in the Work. 

B. Contractor’s fee will be determined by applying the following percentages to the various portions of 
the Cost of the Work as defined in Article 13 of the General Conditions. No fee will be payable on 
the basis of costs itemized as excluded in Paragraph 13.01.C of the General Conditions: 

Costs Percent 
Payroll costs (See Paragraph 13.01.B.1, General Conditions)  
Materials and Installed Equipment cost (GC-13.01.B.2)  
Amounts to be paid to Subcontractors (GC-13.01.B.3)  
Amount to be paid to special consultants (GC-13.01.B.4)  
Other costs (GC-13.01.B.5)  

1. The maximum amount payable by Owner as a percentage fee (Guaranteed Maximum Fee) will 
not exceed $[insert cap amount], subject to increases or decreases for changes in the Work. 

C. Contractor’s fee will be the fixed sum of $[number]. 

4.03 Guaranteed Maximum Price 

A. The Guaranteed Maximum Price to Owner of the Cost of the Work including Contractor’s Fee will 
not exceed $[Bidder fill in GMP]. 

Deleted 
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ARTICLE 5—PRICE-PLUS-TIME BID 

5.01 Price-Plus-Time Contract Award (Stipulated Price Contract) 

A. The Bidder to which an award of the Contract will be made will be determined in part on the basis 
of the Total Bid Price and the total number of calendar days to substantially complete the Work, in 
accordance with the following: 

 Description  Amount 
A 1. Total Bid Price  $[number] 
 2. Total number of calendar days to substantially 

complete the Work 
[number] days  

 3. Liquidated Damages Rate (from Agreement) $[number]/day  
B 4. Adjustment Amount (2 x 3)  $[number] 

A+B 5. Amount for Comparison of Bids  $[number] 

B. The purpose of the process in the table above is only to calculate the lowest price-plus-time (A+B) 
bid amount for bid comparison purposes. The price for completion of the Work (the Contract Price) 
is the Total Bid Price. 

C. Bonds required under Paragraph 6.01 of the General Conditions will be based on the Contract Price. 

5.02 Price-Plus-Time Contract Award (Cost Plus Fee with Guaranteed Maximum Price Contract) 

A. The Bidder to which an award of Contract will be made will be determined in part on the basis of 
the Guaranteed Maximum Price and the total number of calendar days to substantially complete the 
Work, in accordance with the following: 

 Description  Amount 
A 1. Guaranteed Maximum Price  $[number] 
 2. Total number of calendar days to substantially 

complete the Work  
[number] days  

 3. Liquidated Damages Rate (from Agreement) $[number]/day  
B 4. Adjustment Amount (2 x 3)  $[number] 

A+B 5. Amount for Comparison of Bids   $[number] 

B. The purpose of the process in the table above is only to calculate the lowest price-plus-time (A+B) 
bid amount for bid comparison purposes. The price for completion of the Work (the Contract Price) 
is based on the cost of the Work, plus a fee, subject to a guaranteed maximum price, as set forth in 
the Agreement. 

C. Bonds required under Paragraph 6.01 of the General Conditions will be based on the Contract Price. 

Deleted 

ARTICLE 6—TIME OF COMPLETION 

6.01 Bidder agrees that the Work will be substantially complete and will be completed and ready for final 
payment in accordance with Paragraph 15.06 of the General Conditions on or before the dates or within 
the number of calendar days indicated in the Agreement. 

6.02 Bidder agrees that the Work will be substantially complete on or before [Bidder inserts date], and will 
be completed and ready for final payment in accordance with Paragraph 15.06 of the General Conditions 
on or before [Bidder inserts date]. 

Deleted 
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6.03 Bidder agrees that the Work will be substantially complete within [Bidder inserts number] calendar 
days after the date when the Contract Times commence to run as provided in Paragraph 4.01 of the 
General Conditions, and will be completed and ready for final payment in accordance with 
Paragraph 15.06 of the General Conditions within [Bidder inserts number] calendar days after the date 
when the Contract Times commence to run. 

Deleted 

6.04 Bidder accepts the provisions of the Agreement as to liquidated damages. 

ARTICLE 7—BIDDER’S ACKNOWLEDGEMENTS: ACCEPTANCE PERIOD, INSTRUCTIONS, 
AND RECEIPT OF ADDENDA 

7.01 Bid Acceptance Period 

A. This Bid will remain subject to acceptance for 90 days after the Bid opening, or for such longer 
period of time that Bidder may agree to in writing upon request of Owner. 

7.02 Instructions to Bidders 

A. Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without 
limitation those dealing with the disposition of Bid security. 

7.03 Receipt of Addenda 

A. Bidder hereby acknowledges receipt of the following Addenda:  

Addendum Number Addendum Date 
  
  
  

ARTICLE 8—BIDDER’S REPRESENTATIONS AND CERTIFICATIONS 

8.01 Bidder’s Representations 

A. In submitting this Bid, Bidder represents the following: 

1. Bidder has examined and carefully studied the Bidding Documents, including Addenda. 

2. Bidder has visited the Site, conducted a thorough visual examination of the Site and adjacent 
areas, and become familiar with the general, local, and Site conditions that may affect cost, 
progress, and performance of the Work. 

3. Bidder is familiar with all Laws and Regulations that may affect cost, progress, and performance 
of the Work. 

4. Bidder has carefully studied the reports of explorations and tests of subsurface conditions at or 
adjacent to the Site and the drawings of physical conditions relating to existing surface or 
subsurface structures at the Site that have been identified in the Supplementary Conditions, with 
respect to the Technical Data in such reports and drawings. 

5. Bidder has carefully studied the reports and drawings relating to Hazardous Environmental 
Conditions, if any, at or adjacent to the Site that have been identified in the Supplementary 
Conditions, with respect to Technical Data in such reports and drawings. 

6. Bidder has considered the information known to Bidder itself; information commonly known to 
contractors doing business in the locality of the Site; information and observations obtained 
from visits to the Site; the Bidding Documents; and the Technical Data identified in the 
Supplementary Conditions or by definition, with respect to the effect of such information, 
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observations, and Technical Data on (a) the cost, progress, and performance of the Work; (b) the 
means, methods, techniques, sequences, and procedures of construction to be employed by 
Bidder, if selected as Contractor; and (c) Bidder’s (Contractor’s) safety precautions and 
programs. 

7. Based on the information and observations referred to in the preceding paragraph, Bidder agrees 
that no further examinations, investigations, explorations, tests, studies, or data are necessary for 
the performance of the Work at the Contract Price, within the Contract Times, and in accordance 
with the other terms and conditions of the Contract. 

8. Bidder is aware of the general nature of work to be performed by Owner and others at the Site 
that relates to the Work as indicated in the Bidding Documents. 

9. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies 
that Bidder has discovered in the Bidding Documents, and of discrepancies between Site 
conditions and the Contract Documents, and the written resolution thereof by Engineer is 
acceptable to Contractor. 

10. The Bidding Documents are generally sufficient to indicate and convey understanding of all 
terms and conditions for performance and furnishing of the Work. 

11. The submission of this Bid constitutes an incontrovertible representation by Bidder that without 
exception the Bid and all prices in the Bid are premised upon performing and furnishing the 
Work required by the Bidding Documents. 

8.02 Bidder’s Certifications 

A. The Bidder certifies the following: 

1. This Bid is genuine and not made in the interest of or on behalf of any undisclosed individual or 
entity and is not submitted in conformity with any collusive agreement or rules of any group, 
association, organization, or corporation. 

2. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false or 
sham Bid. 

3. Bidder has not solicited or induced any individual or entity to refrain from bidding. 

4. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in competing for 
the Contract. For the purposes of this Paragraph 8.02.A: 

a. Corrupt practice means the offering, giving, receiving, or soliciting of anything of value 
likely to influence the action of a public official in the bidding process. 

b. Fraudulent practice means an intentional misrepresentation of facts made (a) to influence the 
bidding process to the detriment of Owner, (b) to establish bid prices at artificial non-
competitive levels, or (c) to deprive Owner of the benefits of free and open competition. 

c. Collusive practice means a scheme or arrangement between two or more Bidders, with or 
without the knowledge of Owner, a purpose of which is to establish bid prices at artificial, 
non-competitive levels. 

d. Coercive practice means harming or threatening to harm, directly or indirectly, persons or 
their property to influence their participation in the bidding process or affect the execution 
of the Contract. 
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BIDDER hereby submits this Bid as set forth above: 

Bidder: 
 

(typed or printed name of organization) 

By:  
 (individual’s signature) 
Name:  
 (typed or printed) 
Title:  
 (typed or printed) 

Date:  
 (typed or printed) 

If Bidder is a corporation, a partnership, or a joint venture, attach evidence of authority to sign. 
 

Attest:  
 (individual’s signature) 

Name:  
 (typed or printed) 

Title:  
 (typed or printed) 

Date:  
 (typed or printed) 

Address for giving notices: 
  
  
  
 
Bidder’s Contact: 
Name:  
 (typed or printed) 

Title:  
 (typed or printed) 

Phone:  
Email:  
Address:  
  
  
  
Bidder’s Contractor License No.: (if 
applicable)  
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Effective	Date:		July	24,	2019

Materials	Code	715.009.002	
Contact:		daniel.l.ellars@wv.gov
Producer/Supplier	Model	Approval	Number	

* Approved	for	attended	day	use	only

West	Virginia	Signal	&	Light	(WVS1.01.660)	 TCS	500	CS	 1392836A	

Horizon	Siganl	Technologies	(HST1.01.660)	 *SQ2	w/AV	Signal	Controller 1392835A	

North	America	Traffic	(NAT2.01.636)	 PTL	2.4x	 1424050A	

636	-	Temporary	Traffic	Signals	

Superior	Traffic	Services PTS-1000A 1462448A

North	America	Traffic	(NAT2.01.636)	 PTL	2.4LD	 1458715A	

ADDCO	LLC	(ADD1.01.636)	 PTS-2000	 1363084A	

Horizon	Siganl	Technologies	(HST1.01.660)	 SQ3TS	 1392834A	
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DISCLAIMER

The contents of this report reflect the views of the authors, who are responsible for the
facts and the accuracy of the data presented herein.  The contents do not necessarily
reflect the official views or policies of the Texas Department of Transportation (TxDOT).
This report does not constitute a standard, specification, or regulation.  Not intended for
construction, bidding, or permit purposes.  The engineer in charge of the project was
Ginger Daniels, Texas P.E. #64560.

This document contains information about the programming of portable traffic signal
control devices in rural, two-lane maintenance work zones.  The Texas Manual on
Uniform Traffic Control Devices (TMUTCD) specifies that such portable signals are
subject to the same standards as permanent signal installations. This field guide should
not be widely distributed until TxDOT resolves conflicting language in the TMUTCD
between the requirement for engineering studies for signal installation/operation and the
practical daily application of portable traffic signals in maintenance work zones.
Otherwise, the proposed field setup and signal timings entered into the portable signal
controllers must be appropriately determined by an engineering study (i.e., they must be
approved by an engineer).  Revisions to the TMUTCD will be necessary before the
guidelines within this document can be fully implemented.
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How to use this guidebook……..

The purpose of this document is to provide guidelines for the
application of portable traffic signals in short-term maintenance
projects on rural two-lane highways.

This guidebook serves as a supplement to the operator’s manual for
your specific equipment and is not a replacement for the detailed
equipment operating information supplied by the manufacturer.

You will find guidelines in this document on:

• the types of maintenance projects best suited for portable traffic
signals,

• how to set up work zones using portable traffic signals,

• the different modes of signal operation, and

• how to determine signal timings for setting the controllers.

This guidebook was developed in conjunction with Research Project 7-3926, “Study and
Evaluate the Use of Temporary Traffic Signals to Replace Flaggers for Maintenance
Operations.”  More detailed information and the basis for the guidelines presented in
this document can be found in Research Report 3926-1 (1).
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SECTION 1

APPLICABILITY OF PORTABLE SIGNALS IN TWO-LANE RURAL
WORK ZONES

OVERVIEW

Portable traffic signals (see Figure 1) have been used on two-lane bridge construction
projects throughout the state.  Typically these projects have lasted a minimum of three
months in duration and had work zone lengths ranging from 400 to 1200 feet, with clear
line of sight through the work zone.  The valuable experience gained from these
projects has contributed to the awareness of this technology and its transferability to
short-term lane closures.

Figure 1.  Field Setup of Portable Traffic Signals.

There are, however, characteristics unique to daily lane closures operated with portable
traffic signals. Maintenance work can be carried out more efficiently in longer work
zones than those found in the construction projects.  Longer work zone lengths, in turn,
can create concerns regarding sight distance and the amount of time motorists must
wait for opposing traffic to clear the work zone before proceeding.

Many of the same safety concerns found in flagging operations for maintenance work
are still present in signal-operated work zones.  These concerns are as follows:

• opportunities for limited sight distance;
• excessive motorist delay time;
• intersecting streets and driveways; and
• high speeds through the work zone.
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One of the safety concerns related to flagging that is alleviated with portable signals is
the exposure of flagging personnel to vehicular conflicts. Guidelines for addressing the
general safety and operational concerns with signal-operated work zones are provided
in this document.  Specific guidance is provided on the signal operation aspect of this
technology.

BENEFITS OF USING PORTABLE SIGNALS IN PLACE OF FLAGGERS

The guidelines presented in this report were developed in part based on field testing
experience. The following lists advantages of portable signals over flagging, as
expressed by maintenance personnel who were involved in the test projects.

• Traffic signals communicate more directly with motorists than flaggers: red means
“stop” and green means “go.”  Drivers tend to have a clearer understanding of and
greater familiarity with traffic signals.

• Portable signals allow flaggers to do other work that is needed within the work zone.

• More work can be accomplished at a faster rate with the flagging personnel
performing other tasks.

• Maintenance personnel are not exposed to vehicle conflicts and do not have to deal
directly with angry motorists; there is no longer a need to rotate flaggers every two
hours to prevent fatigue and stress.

• Maintenance work that affects the open traffic lane, such as reorienting equipment or
applying a tack coat near the edge of the lane, can be coordinated much easier with
the operation of the signals than with flaggers, especially with signal features that
allow remote monitoring from within the work area.

TYPES OF MAINTENANCE PROJECTS

Many of the routine maintenance projects that would require flagging operations are
candidates for portable signals.  Emergencies and special events are also situations
where the availability of portable signals can be advantageous.

Pavement Repair

All types of pavement repair work on two-lane roadways that would require flagging
operation – including blade work on pavement or shoulders, base repairs, and surface
repairs – are candidates for portable traffic signals.  Pavement repair is the most
common activity for which portable signals are used.
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Roadside Maintenance

Roadside work, such as guardrail repair and ditch maintenance that requires one lane
to be closed, are candidate projects.

Bridge Maintenance

Bridge work that requires a lane closure, such as bridge rail repairs and slope repairs,
are applicable projects.

Emergencies

Portable signals are especially useful in situations where an emergency requires that a
lane be closed for an extended period of time and/or overnight.  Culvert washouts,
emergency pavement failures, and roadway obstructions are examples.

Special Events

Portable signals can be set up in situations when a heavy influx of traffic is expected for
an event, and signalized control is needed where it would not otherwise be required.
Examples are festivals and sporting events.  This field book does not provide specific
guidelines on the use of portable signals for special events or for the application of
portable signals at three-way or four-way intersections.

GUIDELINES FOR GENERAL USE IN ROUTINE MAINTENANCE

The efficiency and effectiveness of portable signals for two-lane work zones are
maximized under these general conditions:

• The routine maintenance work is at least a half-day project.

The total time to set up the signals and put them into operation is approximately 45
minutes.   It is true that other equipment mobilization and work area setup activities can
take place simultaneously.  Nonetheless, it is not cost effective to mobilize the signal
trailers for projects of extremely short duration.

• The equipment is used a minimum of eight to ten working days per month.

Based on the efficiencies gained from its use, this general rule-of-thumb assures that
the return on investment from the equipment occurs in a two-year time frame.  The
more frequently the signals can be used, the more quickly they pay for themselves and
begin realizing savings.  Sharing the equipment among adjoining maintenance sections
to increase their frequency of use in turn increases the return on the investment.
Conversely, less frequent use will result in a longer payback period and a longer time
horizon before annual savings begin.
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SECTION 2

SETTING UP THE WORK ZONE

FIELD INVENTORY

Before using the portable signals on a routine maintenance project, a field survey must
be conducted to assess roadway and traffic conditions.  This survey should be
conducted on a day and time where traffic conditions will be similar to that experienced
during the project.  The information collected will be important in designing the work
zone and in determining signal timing.

Figure 2.  Portable Traffic Signal Installation for Temporary Work Zone Control.

As a minimum, the following field information should be recorded, some of which are
described in more detail later in this guide:

1. Identify locations for portable signal trailer units.  Check for level, stable
shoulder areas, or clear zone space to place the trailers.  Record the length
between the proposed trailer locations.  The practical maximum length of activity
area for one-way traffic signal control should not exceed 2600 feet.  Shorter
lengths are desirable, especially if the activity area is on a roadway with limited
sight distance and/or if higher volumes would encourage red-light violations.
Signal timing (discussed later in this manual) may also limit the length of the
work zone.

2. Check the locations for adequate visibility of the signals as motorists
approach them.  The signal locations will have to be adjusted if minimum sight
distance guidelines are not met.

3. Note the presence of intersecting streets and driveways.  As in a flagging
operation, work zone limits should be established so that high-volume driveways
and intersections with county/state routes are not located within the activity
area.  During the actual work, a maintenance technician will be required on the
ground to help coordinate traffic flow should a driveway or street intersect the

Temporary Work Zone

Length, L

Portable
Traffic
Signal A

Portable
Traffic

Signal BN
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work zone.  Prior notification of adjacent property owners is a good way to avoid
problems related to driveways and should aid in the improvement of driver
compliance.

4. Record traffic conditions. For each direction of traffic, count the number of
vehicles passing a stationary point during four-minute intervals.  This is one
measure to determine how many vehicles would be expected to queue at the
signal.  Document the flow of traffic between the two directions: is the flow
evenly split between the two lanes, or is it uneven and favoring one direction
over another?  These conditions may change during the course of the day, and
if so, traffic conditions at those times should be recorded as well.

5. Document the speed at which motorists are approaching the proposed
work zone.   The speed on approach is an important factor in determining sight
distance requirements.  It also is necessary as the basis for determining work
zone speeds, which in turn is important for developing signal timing.

BASIC GUIDELINES FOR WORK ZONE TRAFFIC CONTROL DEVICES

Figure 3 shows the typical work zone layout using portable signals and the approach
signs that are required.  Here are additional considerations for work zone setup:

1. Use of portable signals does not preclude having flaggers present at locations
within the work area where sight distances may be limited in one or both
directions, or where high volume driveways or intersections are located within
the work area.

2. Temporary traffic control signals shall meet the physical display and operational
requirements of conventional traffic signals.  Signal timing shall be established
by qualified personnel and in accordance with established guidelines presented
in this implementation guide.

3. Stop lines 24 inches wide and made of a removable material may be installed.
Due to the short-term nature of the work, it is not practical to remove/cover other
permanent pavement markings and raised pavement marking reflectors.  After
completion of the work, the stop lines shall be removed.

Night Closures

Portable signals are especially useful in situations where an emergency requires that a
lane be closed for an extended period of time and/or overnight.  For overnight use of
portable signals, follow the guidelines found in the Texas Manual on Uniform Traffic
Control Devices (TMUTCD)(2), Sections 6H-36 and 6H-37.  These standards provide
for illumination, pavement markings, and other important requirements necessary for
nighttime operation.  Clear line of sight from one end of the work zone to the other is
important for overnight operations.

Added per Addendum #1 
June 13, 2023



7

Figure 3.  Placement of Traffic Control Devices for Short-Term Stationary
Maintenance Work Using Portable Traffic Signals.
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SITE-SPECIFIC CONSIDERATIONS

Determining Length of the Work Zone

The length of the work zone will be a function of the routine maintenance project scope
and will be limited by the maximum time a motorist can be expected to wait before
getting a green indication.  The longer the work zone, the longer a motorist must wait for
all opposing traffic to clear.  A maximum reasonable wait time for a motorist at a rural
work zone is four minutes, particularly if the motorist has restricted visibility of the work
activity and the opposite end of the work zone.  As part of the signal timing design, a
check will have to be made to be certain the reasonable wait time is not exceeded.  If it
is exceeded, then adjustments will have to be made to shorten the work zone length.

Designing for Sight Distance

In all maintenance work zones, it is necessary for vehicles approaching the zone to
have adequate time to see and respond to work zone traffic control devices.  Figures 4
and 5 illustrate improper placement of portable traffic signals due to horizontal and
vertical geometric limitations, respectively.

The Texas MUTCD (2) and national MUTCD (3) specify that all traffic signals have at
least two signal heads per approach.  If any signal heads are located above a travel
lane, the bottom of such a signal head must be at least 15 feet in height, but no greater
that 19 feet high.

Figure 4.  Driver Line of Sight Impeded by Horizontal Geometry and Roadside Objects.

Figure 5.  Driver Line of Sight Impeded by Vertical Geometry.
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The main factor in determining how much clear line of sight is required to see the signal
heads and the work zone is the speed of vehicles approaching each side of the work
zone.  Table 1 shows you the necessary clear line of sight, based on the speed of
approaching vehicles.

Table 1.  Decision Sight Distance (4).

Design
Speed
(mph)

Decision sight distance (DSD) for rural
road speed/path/direction change

(feet)
30 450
40 600
50 750
60 1000
70 1100

If hills or curves in the road do not allow you to position the ends of the work zone such
that you have the necessary clear line of sight shown in Table 1, lengthen the work
zone to include the hill, curve, or roadside object that obstructs the clear line of sight of
approaching motorists and check the available line of sight again.  Figure 6 shows an
example of lengthening a work zone to provide adequate line of sight.

Figure 6.  Lengthening a Work Zone to Provide Adequate Line of Sight.
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Handling Intersecting Streets and Driveways

Streets and driveways intersecting a work zone create difficulties for portable signal
operation as well as for flagging operation.   Section 6C-5 of the TMUTCD (2) should be
followed:

“Access should be controlled throughout the construction or maintenance
work zone including all entering intersections within the zone.  Driveways
create a problem that may be monitored by flaggers.”

Plan work zones to exclude intersections of heavily traveled streets.  Station one
technician on the ground to monitor work zone access if minor streets or driveways
cannot be avoided.  The responsibility of this technician would be to hold traffic until
there is certainty of the direction of travel, either by a platoon of vehicles passing or
through remote signal monitoring capability.  Notification of adjacent property owners by
letter or by a printed door/gate hanger would provide an additional warning about the
presence of a one-lane, two-way operation.

Dealing with Work Zone Speeds

The speed of traffic traveling through a work zone operated by a portable traffic signal is
a critical factor in determining signal timings.  Work zone speed has a direct impact on
safety because the lowest reasonable speed through the work zone is used to compute
the red clearance interval.  This interval is the time allotted for vehicles to pass through
the work zone before opposing traffic is released.

In a portable traffic signal application, estimating the lowest speed that motorists are
expected to be traveling is of critical importance.  The dilemma occurs when a speed is
chosen at which motorists are expected to travel, the signal clearance intervals are set
for that chosen speed, and the actual speed of traffic turns out to be lower than
expected.  The potential for the opposing traffic to receive a green indication before
traffic is cleared is heightened in this situation.

The guidelines for signal timing presented later in this manual are based on a
conservative work zone travel speed of 20 mph.  Advisory speed signing shown on
Figure 3 is strongly recommended in conjunction with “Road Work Ahead” construction
warning signs.  The use of advisory speed signs can help reduce the variability of
speeds through the work zone.  If used, they should be displayed at either 20 mph or 25
mph.
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SECTION 3

OPERATION OF THE PORTABLE TRAFFIC SIGNALS

HOW THEY WORK

Portable signals use the standard display for traffic signals: a green signal indication
means it is safe to proceed, and a yellow indication means the green indication will be
terminating. The portable traffic signal’s red indication means it is no longer safe to
enter the work zone.  Traffic that is safely within the zone will be allowed sufficient time
to clear the zone before a green signal indication is given for traffic in the opposing
direction.  A conflict monitor is used to ensure that conflicting traffic green indications
are not presented simultaneously by the signals.

Figure 7 shows the various timing components of a portable traffic signal in a work
zone, and how those components make a complete signal cycle.  The signal displays
on the horizontal bars labeled “G,” “Y,” and “R” correspond to the indications the driver
on that particular approach will see.  An east/west highway is used as an example.  The
descriptors above and below the bars describe the “phase timings” that must be
determined before the controller can be programmed.  A glossary of signal terminology
is included at the back of this document.

Eastbound
Traffic

Signal A

Signal B

Westbound
Traffic

Figure 7.  Complete Signal Cycle for Portable Traffic Signal Installation.
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After conducting the field inventory, the steps for determining the timing components for
programming the controller are:

1. Determine the SIGNAL MODE OF OPERATION.

2. Determine the PHASE TIMINGS.

3. Verify that the MAXIMUM CYCLE LENGTH OF 4 MINUTES (240 seconds) is not
exceeded.

SIGNAL MODES OF OPERATION

Portable traffic signals can be programmed to operate in one of several different modes.
The different modes are described below. Two units can be operated in a pretimed
mode, which has a fixed duration green and clearance period for both approaching
directions of traffic.  Alternatively, the devices can be operated in one of several traffic
actuated modes, which tend to be more responsive to real-time traffic demand at each
signal.  In any mode of operation, the portable traffic signals are programmed so
adequate time is available to clear vehicles once they have entered the one-lane work
zone.

Pretimed Operation

In pretimed mode, the duration of each green indication is the same, regardless of how
many vehicles are present in the queue that is stopped at the signal.  Initial timing of the
greens for each of the two approaches requires that you have some idea about how
much traffic there will be on each approach, and how much this traffic volume varies.
Pretimed operation is best for regular (i.e., non-varying), predictable traffic volumes,
whether they are low, medium, or high.  Pretimed mode is also used where volumes are
generally low, and vary only slightly.  Pretimed mode is also a default mode that can be
used if the detectors used with the portable signals are broken.

Traffic Actuated Operation (Red Rest)

Operation of portable traffic signals in an actuated mode means that some form of
detection technology is being used at the site to identify the presence of, and possibly
keep a running count of, vehicles that approach each side of the work zone.  In red rest
mode portable signals display a red indication to each side of the work zone until the
detectors sense an approaching vehicle.  If the clearance time has expired (i.e., any
vehicles previously in the work zone have safely cleared), any vehicle approaching the
signal will receive a green indication.  The green is displayed for the minimum green
time.  Then the signal controller transitions to a yellow clearance interval before
returning to rest in red.  If the detectors sense a vehicle coming from the same direction
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as a vehicle that has just received the green (but the controller has already advanced
back to the red rest state), the controller immediately advances to green for the
approaching vehicle.  This series of events would not happen if the second vehicle
approached the work zone from the opposing direction, because the controller would
have to wait for the first vehicle to clear through the work zone before giving an
opposing vehicle a green indication.

The signal controller begins timing the red clearance interval when the red signal
indication is displayed.  Essentially, the red clearance interval is the time required for a
motorist to safely proceed through the work zone and have some “buffer” time between
their departure from the work zone and the beginning of an opposing green indication (if
a vehicle were present in queue waiting to enter the work zone from the opposing
direction).

Traffic Actuated Operation (Favoring One Direction)

Rather than resting in red, the signals can also be set to rest in green for the higher
volume direction of traffic, while resting in red for the opposing, lower volume direction.
In this mode, the signal controller will rest in green for the higher volume approach and
will only advance through yellow and red clearance to give the green to the lower
volume approach when the detector senses a vehicle on that approach.  If more than
one vehicle is in queue on the lower volume approach, the green can be extended up to
the maximum green time for that approach.

Traffic Actuated Operation (Recall to Minimum Green for Both Directions)

The portable signal controllers can also be set to give at least a minimum green, yellow,
and red clearance time, in succession, to each direction of traffic.  This mode of
operation would be similar to pretimed operation, but on each side the green can be
extended longer than the minimum time if multiple vehicles are waiting on that
approach.  As in all other modes of actuated operation, an upper limit of green time for
each side, known as the maximum green time, prevents a long queue of vehicles on
one side from holding the green too long and causing unacceptable delays to traffic in
the opposing direction.

Manual Operation

Rather than using one of the automatic cycling modes of the signal controllers (i.e.,
pretimed or any of the actuated modes), the signals can also be manually operated by a
member of the work crew.  Such operation may be desirable if short-term detector
problems are encountered, if highly variable volumes exceed the programmed
maximum green times, or if work zone activity necessitates an unusual schedule of
traffic flow interruptions.  In manual mode, the controller can be advanced to green in
either direction, or set to red for both directions.  However, all red clearance times are
observed by the controller (i.e., manually switching from green at one side to green at
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the other side does not switch off one green and turn on the other green right away –
red clearance remains enforced).

GUIDELINES FOR DETERMINING PHASE TIMINGS

Once the mode of operation is selected, the timings for each individual phase can be
determined.  Table 2 shows the phase timings needed for actuated and pretimed modes
of operation.

Table 2.  Portable Traffic Signal Phases for Work Zone Application.

MODE OF
OPERATION

ACTUATED PRETIMED

Maximum Green Time Green Time
Minimum Green Time
Extension Interval

PHASES
Yellow Change Interval Yellow Change Interval

Red Clearance Interval
(Work Zone Travel Time
plus Buffer Time)

Red Clearance Interval
(Work Zone Travel
Time plus Buffer Time)

Maximum Green Time (actuated operation) or Green Time (pretimed operation)

The green time that should be given for each approach is mainly determined by the
number of vehicles expected during each cycle.  The more vehicles, the greater the
demand for green time.  However, keep in mind that the first few vehicles at the signal
will take extra time to determine that the signal is green and begin responding (i.e., stop
braking and begin accelerating) to the green signal indication.

Table 3 can be used to approximate the amount of green time based on how many
vehicles are expected each signal cycle.  One thing to keep in mind when you are
computing the green time for each approach is that the total waiting time for the queues
on either side of the work zone should be less than 240 seconds (i.e., four minutes)
wherever possible.
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The green time settings shown in Table 3 are input as the green time for pretimed
operation.  In actuated operation, these values would be input as the maximum green
time.

Minimum Green Time (actuated operation)

If operating in actuated mode, it will be necessary to specify the minimum green time, or
the least amount of time a green indication will be displayed to each approach.  This
time should be at least the time required for one or two vehicles to safely start up and
proceed into the work zone.  A range of 7 to 10 seconds is usually appropriate.

Table 3.  Green Phase Time Setting Per Approach.

Queued Vehicles Per Cycle Green Time*,**

(sec)

<5 12
5 15

10 27
15 39
20 51
25 63
30 75
35 87
40 99

* - Based on a total lost time of 3.3 seconds and a saturation flow of 1500 passenger cars per hour green per lane.
** - Long green times may cause wait times in the opposing direction to be greater than 240 seconds, depending on
the length of the work zone.

Extension Interval (actuated operation)

If you are operating portable signals in actuated mode, it will also be necessary to
specify the extension interval, or the amount of green time added to the active green
phase each time another oncoming vehicle is detected.  Based on the fact that
motorists approaching a portable traffic signal are likely to be more conservative than
motorists at a standard signalized intersection, a practical extension interval is 2.4
seconds.  If the signal controller accepts only round number settings, an extension
interval of 3 seconds can be used.  Extension intervals that are too short will not give
vehicles adequate time to reach and pass through the signal; extension intervals that
are too long will unnecessarily extend the green and cause higher delays to traffic in the
opposing direction.
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Yellow Change Interval

A yellow indication is always used in normal operation to terminate a green indication
and inform motorists that a change in right-of-way is occurring.  The guidelines that exist
for the duration of the yellow interval at signalized intersections are largely dependent
on speed and are also applicable to portable traffic signals.  Different combinations of
speed and grade produce the values in Table 4.

Table 4.  Yellow Change Intervals for Various Speed and Grade Combinations (5).

Grade of Approach
Uphill Level Downhill

Speed*
(mph)

+4% +3% +2% +1% 0 -1% -2% -3% -4%
25 2.7 2.7 2.8 2.8 2.9 2.9 3.0 3.1 3.2
35 3.3 3.4 3.5 3.5 3.6 3.6 3.8 3.9 4.0
45 4.0 4.1 4.2 4.2 4.4 4.5 4.6 4.7 4.8

* Speed is 85th percentile speed

Red Clearance Interval

Portable traffic signals make use of the red clearance interval, or “all  red” period to
allow vehicles that have entered the work zone under a green or yellow indication to
safely pass through and exit the one-lane work zone.  A red indication is displayed to
traffic at both ends of the work zone.

The two factors that determine the duration of the red clearance interval are as follows:

(1) the speeds at which motorists will drive through the one lane work zone; and
(2) the amount of buffer time between the vehicles that have completed travel through

the zone and the start of green phase for opposing direction traffic.

Red Clearance Interval = Work Zone Travel Time + Buffer Time

Work Zone Travel Time

Since faster vehicles will pass through the work zone more quickly than slower vehicles,
it is necessary for safe operation to design the duration of the red clearance around the
slowest reasonable speed that motorists will use in the work zone.

The speed used to compute the red clearance interval will depend on a number of
factors, including the location and length of the work zone, any work zone speed
reduction and/or warning signing, the normal speeds and speed limit on the facility, and
the duration and nature of work in the work zone.  Table 5 contains travel time values
for the indicated work zone lengths.  A speed of 20 mph is a reasonable value to use
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for most cases.  Note that the values in Table 5 are for travel time at the given speed
only; they do not include any buffer time.

Table 5.  Work Zone Travel Time for Various Speeds and Work Zone Lengths.

Lowest
Reasonable

Speed

Work Zone Travel Time (sec) by Work Zone Length (feet)

(mph) 250 500 750 1000 1250 1500 1750 2000 2250 2500

15 11 23 34 45 57 68 79 91 102 113
20 9 17 26 34 43 51 60 68 77 85
25 7 14 21 24 34 41 48 55 61 68

Buffer Time

Buffer time is a safety time cushion that helps guarantee that vehicles
entering/departing the work zone in opposing directions are separated in time.  The red
clearance time entered into the portable signal controllers is based on the length of the
work zone (from stop bar to stop bar) and the safe speed motorists are expected to
drive through the zone.  Since motorists drive different speeds, depending on the
relative hazard perceived when driving through the work zone (or how vigilantly they
control their speed with respect to work zone speed signing), variation in work zone
travel time always exists.

It is in the interest of safety that the red clearance time entered into the portable signal
controllers be based on the lowest reasonable speed expected for motorists as they
drive through the zone.  However, it is likely that a very slow motorist (i.e., slower than
the speed used to compute the red clearance time), or a motorist that pauses or stops
in the work zone due to a perceived or actual conflict with work zone maintenance
equipment, will travel through the work zone.  Since it will take this motorist longer than
the red clearance time to safely travel through the work zone, a buffer time is entered
into the controller so that departing traffic is safely separated in time from traffic that will
enter the work zone from the opposing direction.  The buffer time should be based on
engineering judgement and knowledge of motorist behavior and speed variability along
the work zone roadway.  Typical buffer time values are 3 to 5 seconds. Recall that the
buffer time is added to the red clearance time for each direction, and this sum is entered
into the controller as the (directional) red clearance time.

VERIFICATION OF PHASE TIMINGS

Once all green time, yellow change, and red clearance (including buffer time) signal
settings have been computed, checks should be made to ensure that the combinations
of these settings do not produce an excessive wait time for queues of vehicles at either
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end of the work zone.  The following equations can be used to compute the maximum
wait time for each direction.  The equations assume that traffic is east and westbound.

Maximum Wait Time (eastbound traffic) = Ye + Re + Gw, max + Yw + Rw (1)

where: Ye, Yw = yellow clearance time in seconds (eastbound, westbound)
Re, Rw = red clearance time based on travel time and buffer time, in

seconds (eastbound, westbound)
Gw, max = maximum green time in the westbound direction, seconds

Maximum Wait Time (westbound traffic) = Yw + Rw + Ge, max + Ye + Re (2)

where: Ye, Yw = yellow clearance time in seconds (eastbound, westbound)
Re, Rw = red clearance time based on travel time and buffer time, in

seconds (eastbound, westbound)
Ge, max = maximum green time in the eastbound direction, seconds

� The maximum wait time in each direction should be less than 240 seconds, if
at all possible.

� If the 240-second threshold is exceeded, the work zone length should be
reduced and the phase timing values recalculated.

� The calculated buffer time is not entered directly into the portable signal
controller; it is added to the red clearance based on travel time, and this sum
is entered as the total red clearance time for each direction.

Figure 8 is an example of the breakdown in phase timing elements present at a work
zone controlled by portable traffic signals, and it shows the computation of maximum
wait time.  All timings shown in Figure 8 are examples only; actual signal settings will be
based on work zone characteristics, field conditions, and signal programmer judgement.

FIELD CHECK OF PHASE TIMINGS

Once timings have been determined and implemented for a project, it is important to
monitor how well the signal operates in the field.  A check should be made to see if all
phase timings are appropriate.

If operating in pretimed mode and the green times appear to be too short (i.e., vehicles
consistently remain in the queue at the onset of yellow), consider increasing the green
time by a few seconds.  Conversely, if the pretimed operation green time appears too
long (i.e., the signal consistently remains green even after all vehicles in the queue have
departed), reduce the green time by a few seconds.  In actuated mode, it is usually only
necessary to determine whether or not the maximum time is too low (i.e., vehicles
remain in queue at the onset of yellow).  If there is insufficient green time, increase the
maximum green time by a few seconds.
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In addition to observing operations from the ground, driving through the work zone at
the general speed of traffic is a good way to assess conditions.  The time it takes to
travel through the work zone should be consistent with the values shown in Table 5.
Modifications to phase timings should be within the guidelines presented in this
guidebook.

Added per Addendum #1 
June 13, 2023



20

Figure 8.  Computation of Maximum Wait Time for Portable Signals in Rural Two-
Lane Maintenance Work Zone.
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* Note: Eastbound red clearance includes eastbound travel time
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FLASHING OPERATION

Use the table below as a guide for determining appropriate signal modes of operation
for unique situations.

Table 6.  Conditions for Type of Flashing Operation for Portable Traffic Signals.

CLEAR LINE OF SIGHT
through work zone from

end to end

NO CLEAR LINE OF SIGHT
through work zone from

end to end

ALL LANES OPEN
During setup/take-down
operations and daytime
breaks (when there are
NO obstructions in the

roadway and both lanes
fully operational)

Flash yellow to both
directions of traffic

Flash yellow to both
directions of traffic

DEFAULT EMERGENCY
OPERATION

Due to equipment
malfunction

Flash red to both
directions of traffic

Display solid red indications
to both directions of traffic

Flagging operation should
begin immediately

TEMPORARY
OPERATIONS

Brief hold of traffic while
work performed in travel

lane

Display solid red to both
directions of traffic

Display solid red to both
directions of traffic

In all modes of operation the indications presented to motorists by the signals are
monitored by a conflict monitor, or watchdog, device.  This device operates
independently from the internal electronics that perform the controller timing functions.
It exists solely to determine whether or not the controller logic attempts to implement
settings that violate clearance times or present conflicting phase indications
simultaneously.  If the watchdog detects any abnormalities in the timing instructions
output by the controller logic, it will customarily go to red for all approaches.  However,
some variability exists into how the watchdog response is programmed.  For instance, if
both ends of the work zone are visible to one another, the watchdog may be set to flash
in red if it detects any problems with the signal output of the controller.
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SECTION 4

GLOSSARY OF SIGNAL TERMINOLOGY

A variety of terms pertaining to work zone setup and requirements can be found in Part
VI, Section 6C of the TMUTCD (2).  The following glossary pertaining to traffic signal
terminology contains terms from several sources, including references (6) and (7).

Cycle Length, or Cycle - Time elapsed between the start of successive green
indications for same-direction traffic.  The cycle length is fixed, or constant, in pretimed
operation and variable in actuated operation.

Minimum Green Time - The shortest green time of a phase.  If a time setting control is
designated as minimum green, the green time shall not be less than that setting.  For a
fully-actuated controller, this is the first timed portion of the green interval.  It is usually
set (i.e., for permanent signal installations) considering the number of waiting vehicles
between the detector and stop line, though this definition may not be applicable
(depending on sensing equipment) for portable signals.

Maximum Green Time - In actuated controllers, the longest time for which a green
indication will be displayed (and the longest the green indication can be extended) in the
presence of a call on an opposing phase.

Pretimed Operation - Operation of traffic signals with predetermined fixed cycle length,
fixed interval duration, and fixed interval sequence.

Actuated Operation - Operation of traffic control signals in accordance with the varying
demands of traffic as registered with the controller by traffic detectors.

Red Rest - Display of the red indication for all signal phases after the expiration of all
clearance intervals.

Extension Interval - For a fully actuated controller, that portion of the green interval in
which timing resets with each subsequent vehicle actuation, thus extending the green
interval.

Yellow Change Interval - Signal interval following the green display for each phase
which indicates a change in right-of-way assignment is occurring.  Longer yellow
change intervals are used with higher approach speeds.

Red Clearance Interval - Interval following the yellow portion of each phase.  Red
clearance at standard intersections is designed around intersection width and vehicle
speeds.  In the case of portable traffic signals, the red clearance is the time required to
safely travel through the work zone.
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Buffer Time - A signal phasing period designed as a safety cushion to separate
departing and approaching (i.e., and conflicting) traffic movements through the one-lane
work zone.  The tail end of the red clearance period is referred to as the buffer time,
especially when this time has been specifically designed and incorporated for safety.

Detector - A sensing device used with actuated control that is able to identify when a
vehicle is approaching or stopped at an intersection.  Detectors using a variety of
sensing technologies are available.  Most intersections use in-pavement loop detectors,
whereas portable signals commonly use either microwave, infrared, or video detection.

Gap Out - If no vehicles pass the detector during the vehicle (i.e., green) interval, the
signal will gap out.  In other words, the green time counts down to zero, and the signal
changes to yellow, and then to red.
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12-08

LPMS
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12-04

LPMS

12-05

LPMS

13-02

MATCH SHEET 13FIRE HYDRANT ASSEMBLY  COMPLETE

6" GV COMPLETE W/BOX AND LID

BORE PIT

30 LF OF 4" STL. CSG.
(BORE & JACK)

TEMPORARY CONSTRUCTION EASEMENT

3
4" POLYETHYLENE SDR-9 SVC. TBG (30 LF BORE & JACK)

1" POLYETHYLENE SDR-9 SVC. TBG (30 LF BORE & JACK)

3
4" POLYETHYLENE SDR-9 SVC. TBG (30 LF BORE & JACK)

INSTALL PAST EX. CONCRETE CULVERT

BELTED SILT RETENTION FENCE

14 LF GRAVEL
DW/ ROAD REPAIR

18 LF GRAVEL DW/ROAD REPAIR

15 LF GRAVEL DW/ ROAD REPAIR

28 LF GRAVEL DW/ROAD REPAIR

15 LF GRAVEL DW/ ROAD REPAIR

28 LF HMA DW/ ROAD REPAIR
3
4" POLYETHYLENE SDR-9 SVC. TBG

(OPEN CUT)

3
4" POLYETHYLENE SDR-9
SVC. TBG (OPEN CUT)

3
4" POLYETHYLENE SDR-9 SVC. TBG (OPEN CUT)

3
4" POLYETHYLENE SDR-9 SVC. TBG (OPEN CUT)

3
4" POLYETHYLENE

SDR-9 SVC. TBG
(OPEN CUT)

PROPOSED LOD

NOTE: ALL EXCAVATED SITE MATERIAL
WILL BE PLACED UP-SLOPE OF THE
TRENCH UNTIL IT IS PLACED BACK AND
STABILIZATION MEASURES WILL
BEGIN.

2" GV COMPLETE
W/BOX AND LID

(ADDENDUM #1)
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1" POLYETHYLENE SDR-9 SVC. TBG
(30 LF BORE & JACK)

PROPOSED 6" PVC DR-18

3
4" POLYETHYLENE SDR-9 SVC. TBG

(30 LF BORE & JACK)

LPMS

13-01

13-03

LPMS

13-04

LPMS

13-05

13-06

LPMS

13-08

FIRE HYDRANT ASSEMBLY  COMPLETE

LPMS

13-02

LPMS

13-09

LPMS

13-10

BORE PIT

38 LF OF 4" STL. CSG. (BORE & JACK)
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TEMPORARY CONSTRUCTION EASEMENT

2" BO ASSEMBLY COMPLETE

BELTED SILT
RETENTION FENCE

16 LF HMA DW/ ROAD REPAIR

24 LF HMA DW/
ROAD REPAIR

33 LF GRAVEL DW/
ROAD REPAIR

AIR RELEASE VALVE ASSEMBLY, COMPLETE

3
4" POLYETHYLENE SDR-9 SVC. TBG (OPEN CUT)

3
4" POLYETHYLENE SDR-9 SVC. TBG (OPEN CUT)

13-07

20 LF GRAVEL DW/ ROAD REPAIR

3
4" POLYETHYLENE SDR-9 SVC. TBG (OPEN CUT)

3
4" POLYETHYLENE

SDR-9 SVC. TBG
(OPEN CUT)

PROPOSED LOD

NOTE: ALL EXCAVATED SITE MATERIAL
WILL BE PLACED UP-SLOPE OF THE
TRENCH UNTIL IT IS PLACED BACK AND
STABILIZATION MEASURES WILL
BEGIN. (ADDENDUM #1)

2" GV COMPLETE
W/BOX AND LID
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LPMS

14-01

LPMS

14-02

1450 LF OF GRAVEL
ACCESS ROAD

PROPOSED 6" PVC DR-18

NOTE: CONTRACT 1 & 2 BOUNDARIES:

WATERLINE:
1st CONTRACT TO THIS POINT,
      SHALL INSTALL CAPPED STUB-OUTS.

          2nd CONTRACT TO THIS POINT, SHALL
      MAKE LINE TIE-IN TO PREVIOUSLY
       INSTALLED CAPPED STUB-OUTS.

GRADING:
1st CONTRACT TO THIS POINT, SHALL
      CREATE A GRADUAL TRANSITION
      TO EXISTING GRADE PAST THE
      BOUNDARY POINT .

2nd CONTRACT TO THIS POINT, SHALL
       TIE GRADING INTO BOUNDARY 
      WITH GRAVEL FINISHED ROADWAY.

FENCING:
FARM FENCE: CONTRACT 1
TANK SITE FENCE: CONTRACT 2

ELECTRICAL FEED (TANK SITE):   CONTRACT 2

CONTRACT 1

12' 6 BAR TUBE  GATE

825 LF OF FARM FENCE
(SEE DETAIL THIS SHEET)

PUBLIC NOTICE SIGN
STONE CONSTRUCTION ENTRANCE LPMS

15-01

3
4" POLYETHYLENE SDR-9 SVC. TBG (OPEN CUT)
(NON-USACE FUNDED)

PERMANENT  FENCE  ELEVATION  VIEW,  TYP.
CORNER  AND  PULL  POST
ELEVATION  VIEW,  TYP.

DETAIL  "A"

FARM FENCE DETAIL

PROPOSED LOD

NOTE: ALL EXCAVATED SITE MATERIAL
WILL BE PLACED UP-SLOPE OF THE
TRENCH UNTIL IT IS PLACED BACK AND
STABILIZATION MEASURES WILL
BEGIN.
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2. ALL PIPING INSIDE VAULT TO BE DUCTILE IRON

1. ALL VALVES AND TEE INSIDE VALVE VAULT TO
   HAVE POURED CONCRETE OR PIPE SUPPORTS.

A

NOTES:

5'-00"

2'-0"

A

B

B

RELOCATED EXISTING
8" GATE VALVE

MEGAFLANGE

PROPOSED
8"x 8"x 4" TEE

PROPOSED 3" FLANGED
RESILIENT WEDGE GATE VALVE

PROPOSED 8" FLANGED CHECK
VALVE w/ OUTSIDE LEVER

PROPOSED 3" CLA-VAL MODEL 136-01
SOLENOID CONTROL VALVE OR
ENGINEER'S APPROVED EQUAL

PROPOSED 3"
FLANGED RESILIENT
WEDGE GATE VALVE

PROPOSED
8"x 8"x 4" TEE

RELOCATED
EXISTING 8"
GATE VALVE

MEGAFLANGEPROPOSED
8"x 8"x 4" TEE

PROPOSED 3" FLANGED
RESILIENT WEDGE GATE VALVE

PROPOSED 8" FLANGED
CHECK VALVE
w/ OUTSIDE LEVER

PROPOSED 3" CLA-VAL MODEL 136-01 SOLENOID
CONTROL VALVE OR ENGINEER'S APPROVED EQUAL

PROPOSED
8"x 8"x 4" TEE

PROPOSED 8"
RESILIENT WEDGE

INSERTION GATE
VALVE, COMPLETE

w/ BOX AND LID

3" ADJ. PIPE
SUPPORT (TYP.)

PROPOSED 3" FLANGED
RESILIENT WEDGE GATE VALVE

SAMPLING
POINT (1/2")

4"x 3"
REDUCER

4"x 3"
REDUCER

EXISTING UTC VALVE VAULT PLAN VIEW
SCALE: 1/2" = 1'-0"

PROPOSED UTC VAULT MODIFICATION PLAN VIEW
SCALE: 1/2" = 1'-0"

EXISTING UTC VALVE VAULT SECTION A
SCALE: 1/2" = 1'-0"

PROPOSED UTC VAULT MODIFICATION SECTION B
SCALE: 1/2" = 1'-0"

PROPOSED 8" RESILIENT
WEDGE INSERTION GATE
VALVE, COMPLETE w/
BOX AND LID

120/240V, 1Ø, 3W SERVICE BY
POWER CO.

DRIP LOOP.

WEATHERPROOF HEAD.

CONTROL VALVE
CONTROL PANEL.

POLE LIGHT: HUBBELL #
DDL-140L-1 LED DUSK-TO DAWN
WITH PHONE CELL.

METER.

MAIN SWITCH: 2P-100A, 120/240V,
1Ø, 3W HEAVY DUTY NEMA-4X
STAINLESS STEEL SERVICE
RATED FUSED SAFETY SWITCH
WITH 100A FUSES.

PANEL "U".
(SEE SCHEDULE THIS SHEET)

GFI RECEPTACLE WITH
WEATHERPROOF COVER AND
SINGLE POLE SWITCH WITH
WEATHERPROOF COVER.

2" CONDUIT WITH 3-#2 CABLES.

2" CONDUIT WITH 3-#2 CABLES,
1-#6 GROUND.

#6 COPPER GROUND WIRE.

GROUNDING RODS WITH
CLAMPS PER N.E.C.

3/4" CONDUIT WITH 2-#12, 1-#12
GROUND.

RISER NOTES:                                                                                         

UTC TANK ELECTRICAL RISER DIAGRAM
SCHEMATIC

©
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	C1 - Addendum #1
	A. GENERAL
	C. QUESTIONS AND RESPONSES
	D. CLARIFICATIONS

	Pre-Bid Sign In Sheet Completed
	Pre Bid Sign In P. 1
	Pre Bid Sign In C1

	C1 - 6 C-410 Bid Form 2018
	Article 1— Owner and Bidder
	1.01 This Bid is submitted to:
	Union, WV 24983
	1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement with Owner in the form included in the Bidding Documents to perform all Work as specified or indicated in the Bidding Documents for the prices and wit...

	Article 2— Attachments to this Bid
	2.01 The following documents are submitted with and made a condition of this Bid:
	A. Bid Opening Requirements


	Article 3— Basis of Bid—Lump Sum Bid and Unit Prices
	GENERAL
	The Bidder shall take notice of and shall be responsible for any local or state taxes levied and applicable, and the cost for the same shall be included as part of the submitted Bid.
	The total Bid cost stated includes a complete operating installation including furnishing and installation of any and all changes or additions in plans, piping, mechanical work, additional electrical work, accessories, controls, etc. necessary to acco...
	BID PROPOSAL
	The Bidder agrees to perform all required Work described in the detailed Specifications and as shown on the Plans for the complete construction and placing in satisfactory operation the Contract #1 – Pickaway Waterline Extension.  The Project "Sequenc...
	3.01 Lump Sum Bids
	A. Bidder will complete the Work in accordance with the Contract Documents for the lump sum (stipulated) price(s), together with any Unit Prices indicated in Paragraph 3.02 and shown in the bid schedule.
	B. Lump Sum Bids may be one of the following:
	1. Lump Sum Price (Single Lump Sum)
	2. Lump Sum Price (Base Bid and Alternates)
	3. Lump Sum Price (Sectional Lump Sum Bids)

	C. All specified cash allowance(s) are included in the price(s) set forth in the bid schedule, and have been computed in accordance with Paragraph 13.02 of the General Conditions.
	D. All specified contingency allowances are included in the price(s) set forth in the bid schedule, and have been computed in accordance with Paragraph 13.02 of the General Conditions.

	3.02 Unit Price Bids
	A. Bidder will perform the following Work at the indicated unit prices as shown in the Bid Schedule.
	B. Bidder acknowledges that:
	1. each Bid Unit Price includes an amount considered by Bidder to be adequate to cover Contractor’s overhead and profit for each separately identified item, and
	2. estimated quantities are not guaranteed, and are solely for the purpose of comparison of Bids, and final payment for all Unit Price Work will be based on actual quantities, determined as provided in the Contract Documents.


	3.03 Total Bid Price (Lump Sum and Unit Prices)
	PROPOSED
	BID SCHEDULE
	NOTE:  Bid Unit Price amounts are to be shown in both words and figures.  In case of discrepancy, the Bid Unit Price shown in words will govern.  Bids shall include sales tax and all other applicable taxes and fees.

	3.04 Method of Award
	B. Bidder acknowledges that estimated quantities are not guaranteed, and are solely for the purpose of comparison of Bids, and final payment for all Unit Price Bid items will be based on actual quantities, determined as provided in the Contract Docume...

	Article 4— Basis of Bid—Cost-Plus Fee
	4.01 The Contract Price will be the Cost of the Work, determined as provided in Paragraph 13.01 of the General Conditions, together with the following fee, and subject to the Guaranteed Maximum Price.
	4.02 Contractor’s Fee
	A. Contractor’s fee will be [number] percent of the Cost of the Work. No fee will be payable on the basis of costs itemized as excluded in Paragraph 13.01.C of the General Conditions.
	1. The maximum amount payable by Owner as a percentage fee (Guaranteed Maximum Fee) will not exceed $[insert cap amount], subject to increases or decreases for changes in the Work.

	B. Contractor’s fee will be determined by applying the following percentages to the various portions of the Cost of the Work as defined in Article 13 of the General Conditions. No fee will be payable on the basis of costs itemized as excluded in Parag...
	1. The maximum amount payable by Owner as a percentage fee (Guaranteed Maximum Fee) will not exceed $[insert cap amount], subject to increases or decreases for changes in the Work.

	C. Contractor’s fee will be the fixed sum of $[number].

	4.03 Guaranteed Maximum Price
	A. The Guaranteed Maximum Price to Owner of the Cost of the Work including Contractor’s Fee will not exceed $[Bidder fill in GMP].
	Deleted


	Article 5— Price-Plus-Time Bid
	5.01 Price-Plus-Time Contract Award (Stipulated Price Contract)
	A. The Bidder to which an award of the Contract will be made will be determined in part on the basis of the Total Bid Price and the total number of calendar days to substantially complete the Work, in accordance with the following:
	B. The purpose of the process in the table above is only to calculate the lowest price-plus-time (A+B) bid amount for bid comparison purposes. The price for completion of the Work (the Contract Price) is the Total Bid Price.
	C. Bonds required under Paragraph 6.01 of the General Conditions will be based on the Contract Price.

	5.02 Price-Plus-Time Contract Award (Cost Plus Fee with Guaranteed Maximum Price Contract)
	A. The Bidder to which an award of Contract will be made will be determined in part on the basis of the Guaranteed Maximum Price and the total number of calendar days to substantially complete the Work, in accordance with the following:
	B. The purpose of the process in the table above is only to calculate the lowest price-plus-time (A+B) bid amount for bid comparison purposes. The price for completion of the Work (the Contract Price) is based on the cost of the Work, plus a fee, subj...
	C. Bonds required under Paragraph 6.01 of the General Conditions will be based on the Contract Price.
	Deleted


	Article 6— Time of Completion
	6.01 Bidder agrees that the Work will be substantially complete and will be completed and ready for final payment in accordance with Paragraph 15.06 of the General Conditions on or before the dates or within the number of calendar days indicated in th...
	6.02 Bidder agrees that the Work will be substantially complete on or before [Bidder inserts date], and will be completed and ready for final payment in accordance with Paragraph 15.06 of the General Conditions on or before [Bidder inserts date].
	Deleted
	6.03 Bidder agrees that the Work will be substantially complete within [Bidder inserts number] calendar days after the date when the Contract Times commence to run as provided in Paragraph 4.01 of the General Conditions, and will be completed and read...
	Deleted
	6.04 Bidder accepts the provisions of the Agreement as to liquidated damages.

	Article 7— Bidder’s Acknowledgements: Acceptance Period, Instructions, and Receipt of Addenda
	7.01 Bid Acceptance Period
	A. This Bid will remain subject to acceptance for 90 days after the Bid opening, or for such longer period of time that Bidder may agree to in writing upon request of Owner.

	7.02 Instructions to Bidders
	A. Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without limitation those dealing with the disposition of Bid security.

	7.03 Receipt of Addenda
	A. Bidder hereby acknowledges receipt of the following Addenda:


	Article 8— Bidder’s Representations and Certifications
	8.01 Bidder’s Representations
	A. In submitting this Bid, Bidder represents the following:
	1. Bidder has examined and carefully studied the Bidding Documents, including Addenda.
	2. Bidder has visited the Site, conducted a thorough visual examination of the Site and adjacent areas, and become familiar with the general, local, and Site conditions that may affect cost, progress, and performance of the Work.
	3. Bidder is familiar with all Laws and Regulations that may affect cost, progress, and performance of the Work.
	4. Bidder has carefully studied the reports of explorations and tests of subsurface conditions at or adjacent to the Site and the drawings of physical conditions relating to existing surface or subsurface structures at the Site that have been identifi...
	5. Bidder has carefully studied the reports and drawings relating to Hazardous Environmental Conditions, if any, at or adjacent to the Site that have been identified in the Supplementary Conditions, with respect to Technical Data in such reports and d...
	6. Bidder has considered the information known to Bidder itself; information commonly known to contractors doing business in the locality of the Site; information and observations obtained from visits to the Site; the Bidding Documents; and the Techni...
	7. Based on the information and observations referred to in the preceding paragraph, Bidder agrees that no further examinations, investigations, explorations, tests, studies, or data are necessary for the performance of the Work at the Contract Price,...
	8. Bidder is aware of the general nature of work to be performed by Owner and others at the Site that relates to the Work as indicated in the Bidding Documents.
	9. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies that Bidder has discovered in the Bidding Documents, and of discrepancies between Site conditions and the Contract Documents, and the written resolutio...
	10. The Bidding Documents are generally sufficient to indicate and convey understanding of all terms and conditions for performance and furnishing of the Work.
	11. The submission of this Bid constitutes an incontrovertible representation by Bidder that without exception the Bid and all prices in the Bid are premised upon performing and furnishing the Work required by the Bidding Documents.


	8.02 Bidder’s Certifications
	A. The Bidder certifies the following:
	1. This Bid is genuine and not made in the interest of or on behalf of any undisclosed individual or entity and is not submitted in conformity with any collusive agreement or rules of any group, association, organization, or corporation.
	2. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false or sham Bid.
	3. Bidder has not solicited or induced any individual or entity to refrain from bidding.
	4. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in competing for the Contract. For the purposes of this Paragraph 8.02.A:
	a. Corrupt practice means the offering, giving, receiving, or soliciting of anything of value likely to influence the action of a public official in the bidding process.
	b. Fraudulent practice means an intentional misrepresentation of facts made (a) to influence the bidding process to the detriment of Owner, (b) to establish bid prices at artificial non-competitive levels, or (c) to deprive Owner of the benefits of fr...
	c. Collusive practice means a scheme or arrangement between two or more Bidders, with or without the knowledge of Owner, a purpose of which is to establish bid prices at artificial, non-competitive levels.
	d. Coercive practice means harming or threatening to harm, directly or indirectly, persons or their property to influence their participation in the bidding process or affect the execution of the Contract.
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